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NOTICE TO BIDDERS 
 
 

CHAPPAQUA CENTRAL SCHOOL DISTRICT 
66 ROARING BROOK ROAD  

CHAPPAQUA, NY 10514 
 
The Board of Education of the Chappaqua Central School District hereby invites 
submission of bids for: 

 
CCSD BID # B2024-13 

 

District-Wide Capital Improvements –  
New Construction & Athletic Upgrades 

 
 
Sealed bids will be received until October 16, 2024, no later than 2:00 pm at the 
purchasing office located in the C C S D  Education Center, 66 Roaring Brook 
Road, Chappaqua, NY 10514, and at that time and place all such sealed bids that 
have been received in accordance with the terms hereof will be publicly opened and 
read aloud. 

 
The district invites bidders to bid on the work described in the Bid Documents that falls 

within the following bid package: 
 

Bid Package   Trade 
 

1   General Construction 
2                      Plumbing 
3                        HVAC 
4                      Electrical 
5                      Sitework 

 
 
See the Bid Documents for a further description of the scope of work. 
 
Bidders must use the Bid Proposal Forms included with the Bid Documents to make 
their proposals, and each proposal must be made in accordance with those Forms. 
 
Bidders may obtain the Bid Documents starting at 3:00pm on           September 16, 2024, 

from REVplans, 28 Church Street, Unit 7, Warwick, NY, 10990, 845-651-3845. 

Complete digital set of Bidding Documents may be obtained online as a download at the 

following website:  www.revplans.biddyhq.com.  Follow instructions to create an account 

or login if already registered. Select the “Projects” tab at the top of the screen and use 

http://www.revplans.biddyhq.com/


the search function if needed to view this project. All bidders are urged to register to 

ensure receipt of all necessary information, including Bid Addenda. 

There will be a pre-bid site meeting Tuesday, September 24, 2024 at 3 :0 0 p m 
starting at Horace Greeley High School, 70 Roaring Brook Road,  Chappaqua, NY 
10514. Bidders are urged to attend the pre-bid meeting. Knowledge of the site is 
crucial to obtain a proper understanding of the work.  
 
Each bid proposal must be accompanied by a certified check payable to Chappaqua 
Central School District or by a Bid Bond for a sum equal to five percent (5%) of the 
bid, as set forth in the Instructions to Bidders.  All bid security, except those of the 
three low bidders, will be returned within four days after proposals are submitted. The 
bid security provided by the three low bidders will be returned after the execution of the 
Contract. 
 
All   Requests   for   Information (RFI’s) must   be   sent   in   writing   to   the   Architect, 
Travis Schnell, via email (tschnell@kgdarchitects.com) and Ryan Carper, via email 
(rcarper@kgdarchitects.com) by the end of business day, October 2, 2024.  
 

The district may require the successful bidder to provide separate Performance and 
Labor & Materials Payment Bonds in the amount of the contract price and in the form 
specified in the Bid Documents. 
 
To the fullest extent allowed by law, the district reserves the right to reject bids that 
contain omissions, exceptions, or modifications, or in their sole discretion to waive such 
irregularities, or to reject any or all bids or to accept any bid which is in the best interest 
of the district. 
 
All bids shall be sealed and in an envelope that is distinctly marked on the outside as 
follows: 
 
CCSD Bid # B2024-13 
District-Wide Capital Improvements – New Construction & Athletic Upgrades 
Bid Opening – October 16, 2024, 2:00 PM 

Name of Bidder                                          
 

Such bids must be delivered to Anne Holmquist, Purchasing Agent, no later than  

2:00 pm on the bid opening date, at the Chappaqua Cent ra l  Schoo l  District, 
Purchasing Office, 66 Roaring Brook Road, Chappaqua, NY 10514.  The district will 
not open or consider any proposal unless it is received at that location by no later than 
2:00 pm on the bid opening date. Bidders are solely responsible for the arrival of each 
bid proposal at the place of bid opening by the appointed time, regardless of the means 
of delivery. 
 

The Board of Education reserves the right to reject all bids which do not seem to be in 
the best interest of the School District. 

mailto:tschnell@kgdarchitects.com
mailto:rcarper@kgdarchitects.com
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INSTRUCTIONS TO BIDDERS 

To be considered, Bids must be made in accordance with these Instructions to Bidders.

1. PROJECT DESCRIPTION

The Project consists of performing District-Wide Capital Improvements - New Construction
& Athletic Upgrades for the Chappaqua Central School District as shown on the Contract
Drawings and described in the Specifications.

 
1. The scope of the Work of this project is as follows:

a. Construction of a bridge connector between two wings of the Horace
Greeley High School, and related site work.

b. A new athletic pavilion at the Horace Greeley High School.
c. Baseball field modifications at the Seven Bridges Middle School.  

2. The Work will be performed at the following locations:
a. Horace Greeley High School located at 70 Roaring Brook Road,

Chappaqua, NY 10514.
b. Seven Bridges Middle School located at 222 Seven Bridges Road,

Chappaqua, NY 10514.

2. TYPE OF CONTRACTS

The Work of this Project will be let in five (5) separate contracts divided according to the
work of the separate Prime Contractors for the following:

1. Contract No. 1 - General Construction Work
2. Contract No. 2 - Plumbing Work
3. Contract No. 3 - HVAC Work
4. Contract No. 4 - Electrical Work
5. Contract No. 5 - Sitework

Responsibilities assigned to each separate Prime Contractor and the scope of the Work
included in each contract is clearly identified in the Specifications.

3. TIME SCHEDULE

It is the intent of the Owner to award the Contracts for the Work on or about two (2) weeks
after receipt of bids. Immediately upon receipt of Notice of Award of Contract from Owner,
Contractors shall begin preparing required bonds, insurance certificates and other required
submittals.  Work may be performed at the building and site only upon receipt of written
authorization (Notice to Proceed) from Owner and after the approval of the required
submissions. 

The anticipated Notice to Proceed/start of construction date is as indicated in the Project
Milestone Schedule included at the end of Section 011000 “Summary.”
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The Work shall be Substantially Complete on or before the date(s) indicated in the Project
Milestone Schedule included at the end of Section 011000 “Summary.” It is extremely
important that the Owner assume its full use of the buildings and sites on the completion
date(s) specified. 

4. QUALIFICATIONS OF BIDDERS

The Owner may make such investigation as it deems necessary to determine the
responsibility of any bidder or to determine the ability of any bidder to perform the Work. 
The Owner reserves the right to disqualify any prospective bidder or to reject any bid.

5. DOCUMENTS

Bidders may obtain the Bid Documents after 3:00 PM on Monday, September 16, 2024,
from REVplans, 28 Church Street, Unit 7, Warwick, NY 10990; 845-651-3845. Complete
digital sets of Bidding Documents may be examined, free of charge, or obtained online as
a download at the following website:  revplans.biddyhq.com. The fee to download digital
files is $100.00. Click the Purchase button on the project's page to choose Digital Only,
Hard Copy Only or Both. Costs for documents and shipping/handling are non-refundable.
All bidders are urged to register to ensure receipt of all necessary information, including
Bid Addenda.

Please note REVplans (revplans.biddyhq.com) is the designated location and means for
distribution of all bid package information. REVplans takes no responsibility for the
accuracy or completeness of Bidding Documents obtained from other sources. Obtaining
Bidding Documents through REVplans enables a prospective bidder to be identified as a
registered plan holder.  All Bid Addenda will be transmitted to registered plan holders via
email and will be available at   (revplans.biddyhq.com). Plan holders who have paid for
hard copies of the Bidding Documents may coordinate directly with REVplans if hard
copies of Bid Addenda, if needed 

6. EXAMINATION

Bidders shall carefully examine the Bid Documents and the existing building and site to
obtain first-hand knowledge of existing conditions and to verify conditions under which
work will be performed.  Failure to do so will not relieve a successful bidder of the
obligation to furnish all material and labor necessary to carry out the provisions of the
Contract Documents and to complete the contemplated work for the construction set forth
in his bid.  Submission of a Bid will be considered conclusive evidence that a bidder has
visited the site and is conversant with local facilities and difficulties, the requirements of
the Contract Documents, applicable laws and codes, the state of labor and material
markets, and has made due allowance in his bid for all contingencies that may arise,
whether or not stated.

7. QUESTIONS

Should a bidder find discrepancies in, or omissions from the drawings or any Contract
Documents, or should he be in doubt, as to their meaning, or should he find provisions of
any law or applicable code conflicting with provisions of the Contract Documents, he shall
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at once notify the Architect in writing, who will endeavor to issue the necessary
clarifications or revisions to prospective bidders by means of an Addendum.  Such
Addendum, as part of the Contract Documents, shall be binding on all bidders.  It shall be
the duty of each bidder to make certain that he has received or provided himself with
copies of all Addenda.  Bids will be conclusively presumed to be based upon all Addenda
issued up to the time of the opening of Bids, regardless of whether or not a copy of each
Addendum is actually in the possession of the bidder

Prospective bidders may request clarifications of the Bid Documents from the Architect by
contacting KG + D Architects, PC,  via e-mail to rcarper@kgdarchitects.com and
tschnell@kgdarchitects.com  All questions must be submitted in writing, no phone calls will
be accepted.  All correspondence must be addressed to subject line "District-Wide Capital
Improvements - New Construction & Athletic Upgrades.”

Inquiries received over the phone will not be answered. All information will be relayed to
bidders by written addenda.  Neither the Owner nor the Architect will be responsible for
any oral instruction or clarification to any persons whatsoever.  Questions received less
than five (5) calendar days prior to the bid opening date cannot be answered.

If a bidder, prior to submitting a Bid, fails to give notification to the Architect of the
existence of any such discrepancies, omissions, ambiguities, errors, or conflicts, he shall
comply with the interpretations or directions given by the Architect in resolving same,
without claiming extra costs

8. INTERPRETATION OF BID DOCUMENTS

If, in the interpretation of Bid Documents, requirements within the Drawings and
Specifications conflict, or it appears that the Drawings and Specifications are not in
agreement, the Contractor shall base his bid on (1) the greater quantity, where there is a
discrepancy in quantity; and (2) the superior quality, where there is a discrepancy in
quality. 

9. PRE-BID MEETING

A pre-bid meeting will be held on Tuesday, September 24, 2024 at 3:00 PM at the main
entrance to the Horace Greeley High School located at 70 Roaring Brook Road,
Chappaqua, NY 10514. Attendance at the prebid meeting is not mandatory for submitting
a bid but is strongly encouraged.

10. PREPARATION OF BIDS

Each Bid must be completed in duplicate on the applicable Bid Form(s) provided herein. 
All blank spaces must be filled in with ink in both words and figures.  Erasures or other
changes in a proposal must be explained or noted over the signature of the bidder.  The
Bid shall be signed by person or persons legally authorized to bind Bidder to Contract.

The following shall be considered part of the bid and are required to be submitted with
each Bid Form:
- Certificate of Compliance with the Iran Divestment Act
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- Non-Collusion Affidavit
- Bid Security

  - Statement of Bidder’s Qualifications (AIA A305) including Exhibits A, B, C, D and
E

- Sexual Harassment Policy Certification

All blank spaces on all attachments to the Bid Form must be filled in with ink in both words
and figures.

Any Bid submitted contrary to requirements above or specified, or containing omissions,
conditions, or irregularities of any kind may be rejected by the Owner.

11. CERTIFICATE OF COMPLIANCE WITH THE IRAN DIVESTMENT ACT

In accordance with the requirements of General Municipal Law §103-g, the bidder is
required to include with its bid either (1) the "Certification of Compliance with the Iran
Divestment Act" or, in the case where the bidder is unable to make such certification, (2)
the form titled "Declaration of Bidder's Inability to Provide Certification of Compliance with
the Iran Divestment Act". This form is included in the Bid Documents.

12. BID SECURITY

Each bid must be accompanied by a Bid Security made payable to Chappaqua Central
School District in the amount of five percent (5%) of the Bid Sum (the sum of the Base Bid
plus all Add Alternates).  The Bid Security shall be either a certified bank check or a Bid
Bond issued by a surety company licensed to conduct business in the State of New York
on the form included herein (AIA Document A310).  The Bid Bond must be issued by a
surety which meets the requirements set forth in the General Conditions.  The successful
bidder’s security will be retained until he has signed the Agreement and furnished required
Performance and Payment Bonds.  The Owner reserves the right to retain the security of
the three lowest bidders for each contract until the successful bidder enters into the
contract, or until 45 days after the bid opening, whichever is longer.  All other bid security
will be returned within 4 days after the bid opening.  Attorneys-in-fact who sign bid bonds
or contract bonds must file with each bond a certified and effectively dated copy of their
power of attorney.

13. CONTRACTOR'S QUALIFICATION STATEMENT

Submit a properly executed Contractor's Qualification Statement on the form included
herein (AIA Document A305 with Exhibits A, B, C, D and E) with the Contractor’s bid. The
Contractor's Qualification Statement must be signed and notarized.  All items must be
answered and the data given must be clear and comprehensive.  Failure to answer these
questions in a complete and satisfactory manner may result in the rejection of the bid. 
Failure to submit a properly executed Contractor's Qualification Statement with the Bid
may result in the rejection of the bid. Additional information may be submitted by bidder,
if desired.

If, after evaluating the Contractor's Qualification Statement, the Owner has any doubt that
a Bidder has the proper qualifications, it may require from that Bidder within 3 working
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days and prior to a Contract award, further written evidence of financial data, previous
experience, personnel resumes, or other information.  If after evaluating supplied data and
investigating the evidence, the Owner has any reasonable doubt that a Bidder has the
experience, available personnel, reliability, or availability of financial resources to complete
the project in a timely manner and in full compliance with the requirements of the Contract,
the Owner may reject the Bid and award to the next lowest qualified Bidder 

14. SEXUAL HARASSMENT POLICY CERTIFICATION

Submit a fully executed Sexual Harassment Policy Certification form on the form included
herein with the Contractor’s bid. Failure to answer these questions in a complete and
satisfactory manner may result in the rejection of the bid.  Failure to submit a properly
executed Sexual Harassment Policy Certification form with the Bid may result in the
rejection of the bid. 

15. PERFORMANCE AND LABOR AND MATERIAL BOND

The successful bidder shall provide a Performance Bond and Payment Bond made
payable to Chappaqua Central School District, each in an amount at least equal to one
hundred percent (100%) of the Contract Price as security for the faithful performance of
his Contract and for payment of all persons performing labor and furnishing materials in
connection with the project.  The value of each bond shall be adjusted during the Project
construction period to reflect changes in the Contract Sum. All Bonds must meet or exceed
the requirements set forth in the General Conditions.  Provide such bonds simultaneously
with the execution of the Contract.  Bonding company and bond must be approved by the
Owner.  Only surities licensed to do business in the State of New York may be used.

16. SUBMITTAL

Submit each Bid in an opaque, sealed envelope.  Identify the envelope with:  (1) project
name, (2) name of bidder, (3) Contract name (e.g. Contract No. 1  - General Construction
Work) and (4) proposal opening date.  Submit Bids in accordance with Advertisement for
Bids and with these Instructions to Bidders.  If forwarded by mail, the Bid must be enclosed
in another envelope and forwarded to the Owner by certified mail or tracked delivery at the
address indicated in the  Advertisement for Bids.  The bidder assumes the risk of any delay
in the mail or in handling of the bid by the Owner.  The bidder assumes full responsibility
for having his bid deposited on time and to the location and person indicated in the
Advertisement for Bids, regardless of the method of delivery.

17. MODIFICATION AND WITHDRAWAL

No oral, facsimile, or telephonic proposals or modifications of Bids will be considered.  Bids
may be modified at any time prior to bid opening by submitting to the Owner a written
modification, enclosed in a sealed opaque envelope, signed by the bidder, or an officer
thereof if the bidder is a corporation, clearly setting forth in what respects the Bid is to be
modified.  Bids may be withdrawn on written or telegraphic request received from bidders
prior to the time fixed for bid opening.  Except as otherwise provided by law, negligence
on the part of the bidder in preparing his Bid confers no right for the withdrawal of the Bid

002000 - 5 INSTRUCTIONS TO BIDDERS



16 September 2024 Chappaqua Central School District
Issue for Bid DWCI - New Construction & Athletic Upgrades

after it has been opened.  No bidder may withdraw his Bid for forty-five (45) days after the
opening thereof, except as otherwise provided by law.

18. REJECTION OF BIDS

The Owner reserves the right to reject any and all Bids.  The Owner reserves the right to
reject any Bid for reasons including, but not limited to, the following:

a. The bidder fails to furnish any portion of the information required pursuant to the
Instructions to Bidders.

b. The bidder mis-states or conceals any material fact.
c. The Bid does not strictly conform to law or to requirements of the Contract

Documents.
d. The Bid is conditional.
e. The Bid is incomplete (by reason of, for example, failure to fill in an alternate price

or failure to submit required documentation described herein).
f. The Bidder is deemed unqualified to undertake the work.

The Owner reserves the right, however, to waive any informalities in the Bids received
when such waiver is deemed to be in its interest.

19. OPENING AND AWARD

Bids will be opened as stated in the Advertisement for Bids.  The Owner will award the
Contract, if at all, on or about two weeks after receipt of bids.

The Owner reserves the right to accept Alternates in any order or combination and to
determine the low bidder on the basis of the sum of the Base Bid and Alternates accepted.

20. EXECUTION OF CONTRACT

After the Owner has ascertained the successful bidder, it shall send a Notice of Award of
Contract to bidder to whom a Contract has been awarded.

The Contract used for this project shall be the Owner-Contractor Agreement - AIA
Document A132 in the form included in the Contract Documents.

In case of failure or refusal of an accepted Bidder to enter into a Contract within ten (10)
days after the issue date of the Notice of Award, or to provide the Performance and
Payment Bonds simultaneously with the execution of such Contract, the bidder will be
considered as having abandoned the Contract.  In such event, the bidder shall be liable
for and agrees to pay to the Owner, on demand, damages for such failure or refusal.  Such
damages shall be the difference between the price bid by him and the price for which such
contract shall subsequently be relet, plus the cost of such reletting, plus any other
consequential expenses and damages.

The amount of such bidder's Bid Security shall be retained by the Owner and shall be
applied toward payment of such damages.  If any amount remains in excess of such
damages, such remaining amount shall be returned to the bidder.
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21. SUBCONTRACTORS

All Subcontractors must be acceptable to the Architect and/or Owner.  The Bidder shall
submit the names of the Subcontractors proposed for use on the Project and all other
information concerning his Subcontractors as requested by the Architect and/or Owner
within the time frame stipulated.  If the Architect and/or Owner disapproves any proposed
Subcontractor the contractor shall submit the name of an alternate Subcontractor to whom
the Architect and/or Owner has no objection in the same manner as the original submittal. 

The Owner reserves the right to reject any bid if the names of the proposed
Subcontractors are not submitted as required.

22. SALES AND COMPENSATING USE TAXES

The Owner is exempt from paying sales and compensating use taxes of the State of New
York and of cities, counties, and other subdivisions of the State on all materials sold to it
pursuant to the provisions of this Contract.  These taxes are not to be included in bids. 
This exemption shall apply to supplies and materials which are incorporated in such
project.  This exemption does not, however, apply to equipment rentals, small tools, and
supplies for equipment such as supplies of gasoline used in operating trucks.  The term
"materials" as used in this article shall include supplies incorporated in this project. A Tax
Exemption Certificate will be furnished to the Contractor by the Owner upon request.

23. LAWS AND REGULATIONS

All applicable State Laws, municipal ordinances, and the rules, regulations  and ordinances
of all authorities having jurisdiction over construction of the project shall apply to the
Contract throughout, and they will be deemed to be included in the Contract the same as
though herein written out in full.

24. AFFIRMATIVE ACTION PROVISION 

During the performance of this Contract, each Contractor agrees that he will not
discriminate against any employee or applicant for employment because of race, color,
religion, sex, national origin, age or disability.  Such action shall include, but not be limited
to the following:  employment, upgrading, demotion or transfer; recruitment or recruitment
advertising; layoffs or termination; rates of pay or other forms of compensation; and
selection for training, including apprenticeship.  Each Contractor agrees to include, or
require the inclusion of the above provision in any subcontract made pursuant to its
contract with the Owner.

25. EQUIVALENCY CLAUSE

Whenever a material, article, device, piece of equipment or type of construction is
identified on the Drawings or in the Specifications by reference to manufacturers' or
vendors' names, trade names, catalog numbers, or similar specific information, it is so
identified for the purpose of establishing a standard of quality, and such identification shall
not be construed as limiting competition. Any material, article, device, piece of equipment
or type of construction of other manufacturers or vendors that will perform adequately the
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duties imposed by the general design will be considered equally acceptable provided the
material, article, device, piece of equipment or type of construction so proposed is
completely described in submittals to the Architect and is, in the opinion of the Architect,
of equal substance, appearance, and function.  If the contractor desires to use any kind,
type, brand, or manufacturer or material other than those named in the specifications, they
shall indicate in writing, when requested, and prior to award of contract, what kind, type,
brand, or manufacturer is included in the base bid for the specified item, following
procedures specified in Section 016000.  Refer to Division 01 General Requirements
(Section 016000) and General Conditions of the Contract for Construction. 

26. PAYMENT/ACCOUNTING AND EMPLOYMENT REQUIREMENTS 

Contractor shall comply with the latest NYSDOL requirements, including all posting
requirements, minimum wage requirements and all other requirements.

Prevailing Wage Rates: The New York State Department of Labor PRC number assigned
to this project is PRC# 2023009303. Current Wage Rate Schedules can be found here:

To access the PDF file of your schedule, click on the following link or copy and paste into
your browser, type in the PRC number, and click in the Wage Schedule button.

 https://apps.labor.ny.gov/wpp/doFindProject.do 

NYSDOL Requirements for OSHA 10 Compliance: The Contractor shall certify that every
worker employed for this project has completed an OSHA 10 safety training course prior
to performing any work on the project. Valid proof of completion of the OSHA 10 training
course includes copies of bona fide course completion card and training roster, attendance
record, or other documentation from the certified trainer. Simply attesting that all
employees have completed the course is not sufficient proof of completion.

27. POST BID PROCEDURES

A. The responsibility of bidders and of their proposed subcontractors will be
considered in making the award.  The Owner through the Architect may make such
investigation as the Owner deems necessary to determine the responsibility of any
bidder or to determine the ability of any bidder to perform the Work.

B. Bidders shall furnish all information and data required by the Owner, including
financial data, within the time and in the form and manner required by the Owner. 
Upon notification from the Architect, the three apparent low bidders for each
contract shall furnish within three (3) working days after the bid opening four (4)
copies of the following information in writing:
1. The names, addresses and phone numbers of the subcontractors and

suppliers that the bidder proposes to use on the project
2. A bar chart schedule showing the bidders' proposed plan and schedule to 

complete the bidder's work in accordance with the milestones outlined in
the Contract Documents. The schedule shall incorporate all critical path
items and any time sensitive material order and delivery dates.  

5. A proposed schedule of values for the bidder's work;
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7. A proposed list of submittals and a proposed schedule for making them, all
keyed to the bar chart.

8. A list of proposed substitutions.
9. The name, cell phone number and e-mail address of the firm’s project

manager assigned to this project.

C. After receipt of the above information, the Architect will designate a time and place
for a meeting between the Owner, the Architect and the apparent low bidder.  The
apparent low bidder's principal, project manager and site superintendent will attend
that meeting, at which time the parties will discuss the bidder's responsiveness,
responsibility and qualifications.

D. The Owner reserves the right to disapprove the use of any proposed Subcontractor
and in such event the bidder shall submit the name of another Subcontractor in a
similar manner within the time specified by the Architect.

E. To the fullest extent allowed by law, the Owner reserves the right to reject any bid
if the evidence required by the Owner is not submitted or fails to satisfy the Owner
that the bidder is responsible, able and qualified to carry out the obligations of the
Contract or to complete the Work as contemplated.  The Owner will consider the
information received under paragraphs A through D above in determining whether
or not to accept a proposal.

F. Acceptance of a proposal will be a notice in writing signed by a duly authorized
representative of the Owner.

G. Any bidder whose proposal is accepted will be required to sign the Contract within
ten (10) days after receiving notice of acceptance.

H. In the event that the Owner should reject the proposal of a bidder as provided
above or otherwise, at the Owner's option, the Owner may elect to meet with the
next lowest bidder and to consider the information as provided in paragraphs A
through D above.  In the event that the proposal of the next lowest bidder is
rejected as provided above or otherwise, at the Owner's option, the Owner may
elect to meet with the third lowest bidder and repeat the above process.  At all
times the Owner retains the right to reject all bids.

END OF INSTRUCTIONS TO BIDDERS 
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INFORMATION AVAILABLE TO BIDDERS

1.1 GENERAL

A. Hazardous Material Information: Data in hazardous material investigation reports included
herein are provided to the Contractor for information only.  Conditions are not intended
as representations or warranties of accuracy or continuity between sampling locations. 
The Owner will not be responsible for interpretations or conclusions drawn from this data
by Contractor.

B. Site Information: Data in subsurface investigation reports included herein are provided
to the Contractor for information only.  Conditions are not intended as representations
or warranties of accuracy or continuity between soil borings.  The Owner will not be
responsible for interpretations or conclusions drawn from this data by Contractor.

1. Additional test borings and other exploratory operations may be performed by
Contractor, at the Contractor's option; however, no change in the Contract Sum will
be authorized for such additional exploration.
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   ACRONYMS 

RBM Regulated Building Materials (RBM) includes but is not limited to 
(Asbestos Containing Materials (ACM), Lead Containing Paint (LCP), 
Polychlorinated Biphenyls (PCBs), Ozone Depleting Substances (ODS), 
Radioactive Sources, Oil-containing Equipment, Universal Waste, and 
Electronic Wastes 

USEPA United States Environmental Protection Agency 

NYSDOL New York State Department of Labor 

AHERA Asbestos Hazard Emergency Response Act 

OSHA Occupational Safety and Health Administration 

CAA Clean Air Act 

TSCA Toxic Substance Control Act 

CFR Code of Federal Regulation 

EPA United States Environmental Protection Agency 

HEPA High Efficiency Particulate Air 

HUD Housing and Urban Development 

NESHAPS National Standards for Hazardous Air Pollutants 

RCRA Resource Conservation and Recovery Act 

PLM Polarized Light Microscopy  

TEM Transmission Electron Microscopy 

ACM Asbestos-Containing Materials 

LBP Lead-Based Paint 

PCB Polychlorinated Biphenyls (PCB) 

SF Square Feet 

LF Linear Feet 

mg/cm2 Milligrams per square centimeter 

PPM Parts Per Million 

XRF X-ray Fluorescence 

AAS Atomic Absorption Spectrometry 

TCLP Toxicity Characteristic Leaching Procedure 

Definition of Regulated building materials will be needed 
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EXECUTIVE SUMMARY 

This report by Langan Engineering, Environmental, Surveying, Landscape Architecture and 

Geology, D.P.C. (Langan) on behalf of the Chappaqua Central School District and summarizes 

regulated building materials (RBM) survey findings for the select areas of the Horace Greeley 

High School, at 70 Roaring Brook Road, Chappaqua, NY 10514. To address potential exposure 

by the planned building renovation, the objective of this RBM survey was to identify the 

presence/absence of asbestos-containing materials (ACM), lead containing paint (LCP) and 

polychlorinated biphenyls (PCBs) containing caulk/sealants,  

PROJECT INFORMATION: 

Client Name: 
Chappaqua Central School 
District 

Survey Dates: October 16,17,18,19, 2023 

Professional’s 
Project #: 

101061220 
Construction 
Dates: 

Circa 1930’s 

Professional’s 
Project Manager: 

Craig Napolitano No. of Building(s): 1 

Phone No.: 646-210-6500 No. of Stories: 3 

Email: cnapolitano@langan.com
Estimated Gross 
Footage: 

~190,000 SF 

Property Address: 70 Roaring Brook Road Basement: Yes 

Property Town, 
County, State: 

Chappaqua, New York 
10514 

Property Use: High School 

Property 
Identification: 

--- Last Altered --- 
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KEY FINDINGS 

Asbestos-Containing Materials (ACM) 

 The following materials were reported to contain asbestos exceeding one percent (>1%) and 

are ACM or were not sampled but are assumed as ACM: 

The bulk samples collected by Langan from the other suspect building materials were reported  
by the laboratory as “no asbestos detected”. Refer to Table 1 for a summary of asbestos 
survey findings and Appendix A for a copy of test results and chain of custody documentation. 

Material Location Survey Results 
Estimated 
Quantity  

ACM/ASSUMED ACM FINDINGS WITHIN SURVEYED BUILDING AREAS 

Building Interiors 

Gypsum Board Joint 
Compound 

Building K throughout 
(amount to be 

disturbed by fire alarm 
SOW is TBD 

ACM 
1.5% 

Chrysotile 
TBD SF 

Tar Paper/Mastic on 
Metal Deck (Layer 4) 

Roof Building L 
(Amount to be 

disturbed by SOW is 
TBD 

ACM  
12.0% 

Chrysotile 
19,300 SF 

Braided Wire Insulation  
Telescope/Observatory 

Building 
Assumed/Live Electric 200 LF 

Waterproofing under 
concrete slab & 

foundation 

Telescope/Observatory 
Building 

Assumed to Exist/No 
probes/demo was done 

300 SF 

Waterproofing under 
concrete slab & 

foundation 
Snack Bar/Food Stand 

Assumed to Exist/No 
probes/demo was done 

475 SF 

Pipe Insulation/Fittings 
Building H, Lower 

Level Electrical Room 

ACM as per August 2022 
AHERA Report 

(Amount to be disturbed by 
current scope of work, TBD)

90 LF 

Pipe Insulation/Fittings 
Scattered Locations 
throughout the areas 

surveyed 
330 LF 

Pipe 
Insulation/Fittings/Roof 

Drain Insulation  
(4 locations) 

Ceiling area of small 
gym/Blg A 

40 LF 

Pipe Insulation/Fittings  
Ceiling area of main 

gym/Blg A 
18 LF 

Pipe Insulation/Fittings 
Ceiling area of fitness 
center/Blg A-west wall 

15 LF 
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Lead Containing Paint (LCP) 

Langan conducted 194 assays using an X-Ray Fluorescence (XRF) analyzer to screen the 

structure to identify lead concentrations in painted surfaces.  Of the 194 XRF readings, 13 

measurements had detectable concentrations of lead above 1.0 mg/cm2.  The paint on 

following building components were identified to contain lead above 1.0 mg/cm2.  

 Food Stand, White Interior Wall Paint, 1.8 mg/cm2. 

 Food Stand, White Exterior Wall Paint, 1.1 mg/cm2. 

 Building A, Gym Mechanical Room Wall Dark Orange Paint, 1.4 mg/cm2. 

 Building A, Main Gym Brick (big) Wall Gray Paint, 1.2 mg/cm2. 

 Building B, Auditorium Side Hallway Wall White Paint, 1.1 mg/cm2. 

 Building B, Auditorium Stage White Paint, 2.1 mg/cm2. 

 Building C, Classroom C4, Blue Wall Paint, 4.0 mg/cm2. 

 Building D, Classroom D5, White Wall Paint, 2.6 mg/cm2. 

 Building D, Classroom D1, White Wall Paint, 1.3 mg/cm2. 

 Building G, Hallway by Art Office, White Wall Paint, 7.1 mg/cm2. 

 Building G, Studio 1, White Wall Paint, 3.5 mg/cm2. 

 Building F, Room F1, Blue Wall Paint, 1.8 mg/cm2. 

 Building E, Room E1, Blue Wall Paint, 3.8 mg/cm2. 

Overall, the paint on various building components was observed in good condition. Refer to 

Table 2 for the XRF screening data. 

PCBs Findings  

As per USEPA Code of Federal Regulations (40 CFR 761.3) a PCB containing bulk product is 
any product which contains a concentration of PCB >50 PPM. Any product which contains <50 
PPM PCB is considered a non-PCB product.  

Four (4) composite bulk samples of suspect caulking/sealant was collected from Caulking 
associated with the telescope building, building L HVAC units and roof canopy metal counter 
flashing submitted for PCB analysis. PCBs concentration in the caulk were below 50 parts per 
million (PPM). Test results are summarized in Table 3. 
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1.0 INTRODUCTION 

1.1 Purpose 

This report by Langan Engineering, Environmental, Surveying, Landscape Architecture 

and Geology, D.P.C. (Langan) on behalf of the Chappaqua Central School District 

summarizes the regulated building materials (RBM) survey findings for the Horace 

Greeley High School Capital Improvement project, located at 70 Roaring Brook Road, 

Chappaqua, NY 10514. 

To address potential exposure by the planned building renovation, the objective of this 

RBM survey was to identify the presence/absence of asbestos-containing materials 

(ACM), lead containing paint (LCP), polychlorinated biphenyls (PCBs) containing 

caulk/sealants that may be disturbed in the upcoming renovation. 

The remainder of this report presents our observations, findings, laboratory test results 

of samples collected, plans showing sampling locations, approximate locations of ACM 

and conclusions. 

1.2 Assumptions, Limitations and Exceptions 

Opinions, conclusions and recommendations presented in this report apply to the site 

conditions those reasonably foreseeable based solely upon Langan’s visual observations 

of accessible areas, laboratory test data, and current regulatory requirements. They 

cannot necessarily apply to conditions and features of which Langan is unaware and has 

not had the opportunity to evaluate. The conclusions noted in this report are intended 

exclusively for the purpose stated herein, at the site indicated, and for the project 

indicated. 

No survey method can completely eliminate the possibility of obtaining partial, 

imprecise, or incomplete information.  Thus, the report does not warranty, guaranty, or 

represent that the surveys completely defined the locations, and/or condition of any 

RBMs and hazardous materials.  Professional judgment was exercised in gathering and 

analyzing the information obtained, and Langan performed our services using that 

degree of skill and care ordinarily exercised under similar conditions by reputable 

members of Langan’s profession practicing in the same or similar locality at the time of 

our performance.   
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Any suspect materials found during building remodeling, renovation or demolition which 

differ from materials sampled as part of this survey should be assumed to be asbestos-

containing until surveyed by a properly trained and certified individual and tested by an 

accredited laboratory. 

2.0 SITE DESCRIPTION 

The surveyed Horace Greeley High School is located at 70 Roaring Brook Road, 

Chappaqua, New York and it belongs to the Chappaqua Central School District with 

facilities approximately 60-80 years old. The school district is located approximately 90 

miles north of New York City in Westchester County NY. 

The two-story subject building is constructed out of stone, brick and steel and houses a 

High school.  

3.0 ASBESTOS CONTAINING MATERIALS 

3.1 Terminology  

Suspect Asbestos-Containing Materials 

Asbestos was used in certain types of construction and building materials. A few 

examples of these materials include floor tiles, ceiling panels, thermal system insulation, 

fireproofing insulation, roofing materials, etc. Until a material is examined using light 

microscopy or a similar technique, the building material is considered as a suspect 

asbestos-containing material. Any suspect ACM of unknown asbestos content (that is 

not tested) should be handled as if it were an asbestos containing material. 

Asbestos–Containing Material (ACM) 

According to Federal Environmental Protection Agency (EPA) National Emission 

Standards for Hazardous Air Pollutants (NESHAP), OSHA, New York State Department 

of Labor, Industrial Code Rule 56 (NYSDOL-ICR56) regulations, a material that is 

confirmed to contain greater than one percent (>1%) asbestos by polarized-light 

microscopy (PLM) analysis is classified as ACM. Under current EPA-NESHAP and 

NYSDOL-ICR56 regulations, materials that are confirmed to contain one percent or less 

asbestos (<1%) are considered non-ACM and are not regulated. However, the 

Occupational Safety and Health Administration (OSHA) still regulates these materials 

under its asbestos regulations.  Therefore, there can be situations where EPA NESHAP 

regulations may not apply for specific materials, but OSHA regulations are applicable. 
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The EPA rule concerning the application, removal, and disposal of ACM is administered 

under NESHAP regulations 40 CFR 61.145, Subpart M – Standard for Demolition and 

Renovation. NESHAP only regulates ACM when it meets certain criteria, which is called 

Regulated ACM (RACM).  RACM consists of 

 Friable asbestos material 

 Category I non-friable ACM that has become friable 

 Category I non-friable ACM that will be or has been subjected to sanding, 
grinding, cutting, or abrading, or 

 Category II non-friable ACM that has a high probability of becoming or has 
become crumbled, pulverized, or reduced to powder by the forces expected to 
act on the material in the course of demolition or renovation operations regulated 
by this subpart. 

Whether Friable or Category I & II materials, all ACM are regulated as per the NYSDOL-

ICR56 regulations. 

3.2 Survey Methodology 

Langan conducted an ACM survey in general accordance with the applicable 

requirements of current EPA NESHAP Standard 40 CFR 61, Subpart M (Asbestos), 

NYSDOL-ICR56, and OSHA 29 CFR 1926.1101 asbestos survey and/or sampling 

protocols and sound judgement of the asbestos inspector(s).  

Destructive and intrusive inspection techniques were not employed. Langan 

inventoried, classified, and collected representative bulk samples from suspect 

homogeneous areas (HAs) and submitted the samples for analysis.  HAs are materials 

that appear similar in color, texture, and date of material application.  The condition, and 

approximate location of each identified suspect ACM were documented.   

Samples collected were properly packaged in individual plastic bags, sealed; catalogued 

and chain-of-custody documentation was completed. Laboratory analysis was 

performed following EPA 600/R-93/116 Method using Polarized Light Microscopy with 

Dispersion Staining (PLM/DS) which utilizes Visual Area Estimation (VAE) for 

determining concentrations of asbestos in a sample.  Non-friable organically bound 

(NOB) materials which tested non-ACM via PLM were analyzed using transmission 
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electron microscopy (TEM).  Analytical testing was performed in accordance with 

NYSELAP Methods 198.1 (friable materials), 198.1(NOB), 198.4 (NOB-TEM), and 198.8 

(surfacing materials containing vermiculite). Samples were analyzed by AmeriSci 

laboratory of New York (AmeriSci). AmeriSci is a member of the American Industrial 

Hygiene Association (AIHA), National Voluntary Laboratory Accreditation Program 

(NVLAP).   

3.3 Files Review 

Langan received and reviewed the following reports: 

 AHERA Management Plan dated August 2022 

 KD&G Design Development Scope for Work Drawings dated August 31st, 2023 

3.4 Observations and Findings 

The ACM survey of the subject building areas was conducted on October 16 through 

19th, 2023 by Langan’s Sanjay Patel, a NYSDOL certified asbestos inspector and USEPA 

certified lead inspector. During the survey, suspect materials observed in the surveyed 

building areas were documented, assessed, quantified, and sampled as necessary.  

Suspect materials identified as having asbestos content greater than one percent by 

weight are considered to be “positive” for asbestos in accordance with the 

EPA/NYSDOL definition of an asbestos-containing material.  In general, suspect 

materials identified in the building were in good to fair conditions. 

Refer to Table 1 for a detailed summary of asbestos survey findings. A copy of analytical 

results and chain of custody documentation for the samples collected during the 

surveys is provided in Appendix A.  Asbestos sampling locations are depicted on 

Figures.  

3.5 Condition and Friability Assessment Table 

For each inspection conducted, the inspector classifies ACM or Assumed ACM 

materials by friability and condition. This helps to determine the extent of damage in 

certain areas as well as the potential for further damage and Asbestos release due to 

disturbance of the material. 
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Condition Definitions: 

Good: None/Minimal apparent damage to ACM

Fair: Up to 10% localized damage or up to 25% of the entire ACM is damaged  

Poor: Over 10% localized damage or over 25% of the entire ACM is damaged

4.0 LEAD CONTAINING PAINT 

4.1 Terminology  

Lead Based Paint 

As per EPA 40 CFR Part 745, TSCA, Title IV (Lead Exposure Reduction) the term ‘‘lead-

based paint’’ means paint or other surface coatings that contain lead equal to or in 

excess of 1.0 milligrams per centimeter squared (1.0 mg/cm2) or more than 0.5 percent 

by weight. Although Langan recognizes that the EPA definition of LBP is only applicable 

to certain residential and child-occupied structures, we are using the EPA LBP definition 

as a threshold for reporting. 

Lead Containing Paint (LCP) or Material Containing Lead 

Occupational Safety and Health Administration (OSHA) consider any measurable 

concentration of lead in paint or material to be lead containing paint (LCP) or lead 

containing material (LCM). 

Material Location Friability  Condition 
Estimated 
Quantity  

Tar Paper/Mastic on 
Metal Deck (Layer 4) 

Roof of Building L No Good 19,300 SF 

Gypsum Board Joint 
Compound 

Building K First & 
Second Floors 

throughout 
Yes Good TBD SF 

Braided Wire Insulation 
Telescope/Observatory 

Building 
Yes Poor 300 LF 

Waterproofing under 
concrete slab & 

foundation 

Telescope/Observatory 
Building & Snack Bar 

No Good 775 SF 

Pipe 
Insulation/Fittings/Roof 

Drain Insulation  
(4 locations) 

Scattered Locations 
throughout the areas 

surveyed 
Yes Fair 493 LF 
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4.2 Limited Screening Survey Methodology 

On October 17th, 2023, Langan conducted a limited lead paint screening test of painted 

building components.  The purpose of the lead paint screening was to determine the 

general presence of lead-containing paints at the site.  OSHA considers any 

concentration of lead in paint to be lead containing paint according to the OSHA Lead in 

Construction standard (29 CFR 1926.62).  

A Heuresis Pb200i X-Ray Fluorescence (XRF) Spectrum Analyzer was used to survey 

the subject building for the presence of lead-containing paint (LCP). The Heuresis 

Pb200i analyzer uses a cobalt 57 radioactive source and an advanced solid-state 

radiation detector to generate an x-ray fluorescence spectrum of a painted surface.  

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 

(mg/cm2). 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. 

Not all painted surfaces were tested within the surveyed building areas as the purpose 

of the limited screening testing was to ascertain a general understanding of the 

presence of lead-containing paint and coatings throughout the building.  Building 

components were selected for testing based upon the frequency of their appearance 

throughout the building and relevance for significantly impacting the proposed interior 

demolition and renovation activities and not for determining the potential lead hazards 

related to occupancy of the building.   

 For quality control, the XRF instrument was calibrated using a U.S. Department of 

 Commerce.  National Institute of Standards and Technology (NIST) Level III 1.0 mg/cm2 

 lead based paint film. For each calibration, three (3) XRF readings were taken on the 

 paint film. The average of these three (3) readings was then subtracted from the known 

 lead content in the paint film. The difference was compared with an Environmental 

 Protection Agency (EPA)-approved tolerance range. Such calibration procedures were   

conducted at the start and at the end of the workday. 

4.3 LBP Findings 

Based on the XRF screening data, the paint on following building components was 

identified to contain lead above 1.0 mg/cm2: 
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 Food Stand, White Interior Wall Paint, 1.8 mg/cm2. 

 Food Stand, White Exterior Wall Paint, 1.1 mg/cm2. 

 Building A, Gym Mechanical Room Wall Dark Orange Paint, 1.4 mg/cm2. 

 Building A, Main Gym Brick (big) Wall Gray Paint, 1.2 mg/cm2. 

 Building B, Auditorium Side Hallway Wall White Paint, 1.1 mg/cm2. 

 Building B, Auditorium Stage White Paint, 2.1 mg/cm2. 

 Building C, Classroom C4, Blue Wall Paint, 4.0 mg/cm2. 

 Building D, Classroom D5, White Wall Paint, 2.6 mg/cm2. 

 Building D, Classroom D1, White Wall Paint, 1.3 mg/cm2. 

 Building G, Hallway by Art Office, White Wall Paint, 7.1 mg/cm2. 

 Building G, Studio 1, White Wall Paint, 3.5 mg/cm2. 

 Building F, Room F1, Blue Wall Paint, 1.8 mg/cm2. 

 Building E, Room E1, Blue Wall Paint, 3.8 mg/cm2. 

In general, the painted surfaces were observed in good to fair condition. Localized areas 

of minor damage were observed. Refer to Table 2 for the XRF screening data. 

5.0 PCBs SURVEY FINDINGS 

5.1 Limited Survey Methodology 

PCBs belong to a broad family of man-made organic chemicals known as chlorinated 

hydrocarbons. PCBs were domestically manufactured from 1929 until their manufacture 

was banned in 1979. They have a range of toxicity and vary in consistency from thin, 

light-colored liquids to yellow or black waxy solids. Due to their non-flammability, 

chemical stability, high boiling point, and electrical insulating properties, PCBs were 

used in hundreds of industrial and commercial applications including electrical, heat 

transfer, and hydraulic equipment; as plasticizers in paints, plastics, and rubber 

products; in pigments, dyes, and carbonless copy paper; and many other industrial 

applications. 

Although no longer commercially produced in the United States, PCBs may be present 

in products and materials produced before the 1979 PCB ban. Products that may 

contain PCBs include: Transformers and capacitors, Oil used in motors and hydraulic 

systems, Fluorescent light ballasts, Adhesives and tapes, Caulking, Plastics, etc. 

PCBs are regulated under the EPA Toxic Substance Control Act (TSCA) regulations (40 

CFR 261) program as well as EPA regulation 40 CFR 761. As per EPA 40 CFR 761.3, 

PCB-containing bulk product waste is any waste from demolition or renovation projects 
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which contains PCBs concentration greater than 50 mg/kg. Any product containing less 

than 50 mg/kg PCBs is considered a non-PCB product.  

A PCB screening sampling involved a visual examination of the building and sampling of 

suspect caulking or sealant materials.  

5.2 PCBs Findings 

As per USEPA Code of Federal Regulations (40 CFR 761.3) a PCB containing bulk 
product is any product which contains a concentration of PCB >50 PPM. Any product 
which contains <50 PPM PCB is considered a non-PCB product.  

Four (4) composite bulk samples of suspect caulking/sealant was collected from 
Caulking associated with the telescope building, building L HVAC units and roof canopy 
metal counter flashing submitted for PCB analysis. PCBs concentration in the caulk 
were below 50 parts per million (PPM). Test results are summarized in Table 3. 

6.0 CONCLUSIONS  

6.1 Asbestos Containing Materials 

Asbestos containing materials were identified in the building surveyed areas. Refer to 

Table 1 for the summary of a limited asbestos survey findings. Identified ACM affected 

by the scope of work shall only be removed by a properly certified asbestos abatement 

contractor in accordance with applicable federal, state, and local regulations prior to 

being disturbed, including maintenance, renovation, or demolition activities. As required 

by the NYSDOL regulations, the abatement project must be monitored by a NYS-DOL 

certified project monitor.  Proper notifications must be filed with the US-EPA, NYS-DOL 

and other regulatory agencies prior to performing such activities.  

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.  

The 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, 
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EPA retains the authority to oversee agency performance and to enforce NESHAP 

regulations as appropriate. 

6.2 Lead Containing Paint 

Painted surfaces in the building contain detectable concentrations of lead.  The OSHA 

Lead in Construction Standard does not currently define a specific concentration of lead 

that must be present within paint for it to be considered "lead-containing."  Therefore, 

painted and glazed surfaces that contain detectable concentrations of lead must be 

handled in accordance with the OSHA Lead in Construction Standard.  Persons 

performing work that could impact paint films or glazing that have detectable 

concentrations of lead should be informed of the testing results, and take appropriate 

actions to comply with the OSHA Lead in Construction Standard. 

Personnel performing work on lead-containing surface coatings must have, at a 

minimum, two-hour lead awareness training in accordance with OSHA Standard 29 CFR 

1926.62.  If lead-containing surface coatings are required to be stripped or removed 

from the building component substrate in the areas noted above with lead-containing 

paint, then additional training would be required based upon the measured lead 

concentration of the surface coating and the airborne lead concentrations measured 

during the work activity. 

The handling, disposal, and management of waste generated during any restoration, 

renovation, or demolition operations is regulated by the Resource Conservation and 

Recovery Act (RCRA) regulations, Standards 40 CFR 240 - 280.  These regulations 

require that a Toxic Characteristic Leaching Procedure (TCLP) test be utilized to 

determine if the waste generated during demolition, renovation, or removal projects is 

considered hazardous waste.  A material is considered hazardous if it is ignitable, 

reactive, corrosive, or toxic.  Toxicity is determined by TCLP analysis, which simulates 

the migration of a contaminant, such as cadmium, arsenic, or lead, in a disposal site.  

TCLP sampling was not part of the scope of work for this project.  Therefore, prior to 

demolition it is recommended that representative samples of the building to be 

demolished be sampled and analyzed accordingly to determine if the construction debris 

would be considered a hazardous waste. 

6.3 Polychlorinated Biphenyls (PCBs) Containing Materials 

Four (4) composite bulk samples of suspect caulking/sealant was collected from 
Caulking associated with the telescope building, building L HVAC units and roof canopy 
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metal counter flashing submitted for PCB analysis. PCBs concentration in the caulk 
were below 50 parts per million (PPM). Test results are summarized in Table 3. 

7.0  STATEMENT OF QUALIFICATIONS AND SIGNATURES 

The information contained in this report is based on visual observations of the building 

and laboratory analytical data of the samples collected during the site visit(s). The survey 

was performed by Qualified Environmental Professional Mr. Sanjay Patel. These 

individual(s) have specific qualifications based on education, training, and/or experience 

to assess a property of the nature, history, and setting of the Subject Properties.  

Certifications of the Environmental Professionals who performed this Asbestos Survey 

are provided in Appendix C.   

Langan Engineering, Environmental, Surveying,  
Landscape Architecture, and Geology, D.P.C.

Sanjay Patel 
NYSDOL Asbestos 
USEPA Lead Inspector 
Cert # 
NYSDOL Asbestos 
Inspector Cert# 98-10216 
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Material Sample ID Location Notes/Comments

L1: Built up roofing material 3/8" ACM -- --

L2: 1/2" gypsum board ACM -- --

L3: Felt paper under 10" foam insulation ACM -- --

L4:Tar Paper/Mastic on Metal Deck (Layer 4) ACM CHRY 12.0% Bottom layer is ACM

Gypsum Board Joint Compound JC-5

Building K First & 

Second Floorsm 

Throughout

ACM CHRY 1.5% TBD SF

Quantity to be affected 

by scope of work is to 

be determined/Fire 

Alarm

Braided Wire Insulation --
Telescope/Observatory 

Building
200 LF

Wiring in box on wall 

and conduits 

throughout

Waterproofing under concrete slab & foundation
Telescope/Observatory 

Building
300 SF

Waterproofing under concrete slab & foundation -- Snack Bar/Food Stand 475 SF

Pipe Insulation/Fittings --
Building H, Lower Level 

Electrical Room
ACM -- -- 90 LF

ACM as per August 

2022 AHERA report by 

WSP. Not to be 

affected by current 

scope of work/Fire 

alarms

Pipe Insulation/Fittings --

Scattered locations 

throughout the areas 

surveyed 

ACM -- -- 330 LF

ACM as per August 

2022 AHERA report by 

WSP. Not to be 

affected by current 

scope of work/Fire 

alarms

Pipe Insulation/Fittings/Roof Drain Insulation 

(4 Locations)
--

Ceiling area of Small 

Gym, Blg A
ACM -- -- 40 LF

Pipe Insulation/Fittings --
Ceiling area of Main 

Gym, Blg A
ACM -- -- 18 LF

Pipe Insulation/Fittings --
Ceiling area of Fitness 

Center, Blg A
ACM -- -- 15 LF

Gypsum Board SR-1 Telescope Building Non-ACM ND -- -- ---

Cinderblock Mortar CM-1 Telescope Building Non-ACM ND -- -- ---

Stucco Plaster ST Exterior Perimeter Walls Non-ACM ND -- -- ---

Plaster associated with column base under 

telescope
PL-1-3

Interior Base of 

Telescope
Non-ACM ND -- -- ---

Caulking associated with metal sheet joints 

around the dome
MSC-1 Exterior/interior dome Non-ACM ND -- -- ---

Door Caulking DC-1 Interior/Exterior Non-ACM ANTH <1.0% -- --

Black packing materials associated with concrete 

floorand cinderblock wall joint
FWJM-1 Interior Perimeter Walls Non-ACM ND -- -- At base of floor/walls

Cinderblock Mortar CM-1 Food Stand/Snack Bar Non-ACM ND -- -- ---

Stucco Plaster ST-1-3 Exterior Perimeter Walls Non-ACM ND -- -- ---

Grout associated with quarry tile QTGR-1 Food Stand/Snack Bar Non-ACM ND -- -- ---

Bedding Mortar associated with quarry tile QTBM-1 Food Stand/Snack Bar Non-ACM ND -- -- ---

2'x2' with pin holes ceiling panels CPP-1 Food Stand/Snack Bar Non-ACM ND -- -- ---

Roofing shingles and associated tar paper RS-1 Food Stand/Snack Bar Non-ACM ND -- -- ---

Masonry Mortar MM-1
Mortar associated with 

stone wall near stand
Non-ACM ND -- -- ---

Masonry Mortar MM-1

Scattered locations 

throughout the areas 

surveyed 

Non-ACM ND -- -- ---

Spray-on Fireproofing FP

Building J First & 

Second Floor 

Throughout

Non-ACM ND -- -- ---

Gypsum Board SR-1
Building A, Scattered 

throughout 
Non-ACM ND -- -- ---

Gypsum Board Joint Compound JC-1
Building A, Scattered 

throughout 
Non-ACM ND -- -- ---

Gypsum Board SR-2
Building B, Scattered 

throughout
Non-ACM ND -- -- ---

Gypsum Board Joint Compound JC-2
Building B scattered 

locations
Non-ACM ND -- -- ---

Gypsum Board SR-3
Scattered throughout 

Building C & D
Non-ACM ND -- -- ---

Gypsum Board Joint Compound JC-3
Scattered throughout 

Building C & D
Non-ACM ND -- -- ---

Building Interiors

NON-ACM FINDINGS

High School Building Interiors

Ceiling High, to be 

determined if affected 

by HVAC scope of 

work

ACM/ASSUMED ACM FINDINGS

Table 1 - SUMMARY OF ASBESTOS SURVEY FINDINGS (LIMITED BUILDING AREAS SURVEYED)

Survey Results
Estimated 

Quantity of ACM

Horace Greeley High School Capital Improvements Project

ACM contaminated 

(quanitity to be 

determined by scope 
19,300 SFRoof over Blg LRM-3

Assumed to exist Assumed to existed 

below slab/foundation, 

no probes were 

performed due to 

active blg

Assumed /Live Electric

Assumed to exist

Telescope/Observatory Building

Food Stand/Snack Bar Builing
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Material Sample ID Location Notes/Comments

Table 1 - SUMMARY OF ASBESTOS SURVEY FINDINGS (LIMITED BUILDING AREAS SURVEYED)

Survey Results
Estimated 

Quantity of ACM

Horace Greeley High School Capital Improvements Project

Gypsum Board SR-4
Scattered throughout 

Building J
Non-ACM ND -- -- ---

Gypsum Board Joint Compound JC-4
Scattered throughout 

Building J
Non-ACM ND -- -- ---

Gypsum Board SR-5
Scattered throughout 

Building K 
Non-ACM ND -- -- ---

Gypsum Board SR-6
Scattered throughout 

Building G-Lab
Non-ACM ND -- -- ---

Gypsum Board Joint Compound JC-6
Scattered throughout 

Building G-Lab
Non-ACM ND -- -- ---

Gypsum Board SR-7
Scattered throughout 

Building F & E
Non-ACM ND -- -- ---

Gypsum Board Joint Compound JC-7
Scattered throughout 

Building F & E
Non-ACM ND -- -- ---

Gypsum Board SR-8
Scattered throughout 

Building H
Non-ACM ND -- -- ---

Gypsum Board Joint Compound JC-8
Scattered throughout 

Building H
Non-ACM ND -- -- ---

Gypsum Board SR-9
Scattered throughout 

Building L
Non-ACM ND -- -- ---

Gypsum Board Joint Compound JC-9
Scattered throughout 

Building L
Non-ACM ND -- -- ---

2'x2' with small pinholes ceiling panel CPP-1-A
Scattered throughout 

Building A
Non-ACM ND -- -- ---

2'x4' with small grooves and pinholes ceiling 

panel
CPP-2

Scattered throughout 

Building A
Non-ACM ND -- -- ---

2'x4' with small grooves and pinholes ceiling 

panel
CPP-3

Scattered throughout 

Building A
Non-ACM ND -- -- ---

2'x4' with grooves and pinholes ceiling panel CPP-4
Scattered throughout 

Building B & C
Non-ACM ND -- -- ---

2'x2' with small grooves and pinholes ceiling 

panel
CPP-5

Scattered throughout 

Building L & G
Non-ACM ND -- -- ---

Various size gypsum ceiling panel CPP-6
Scattered throughout 

Building K & H
Non-ACM ND -- -- ---

2'x4' with 6-inch wide stripes ceiling panel CPP-7
Scattered throughout 

Building F,K & G
Non-ACM ND -- -- ---

2'x4' with big grooves and pinholes ceiling panel CPP-8 Studio 1-Building G Non-ACM ND -- -- ---

L1: Built up roofing material 3/8" Non-ACM ND -- --

L2: 1/16" tar paper under 2" fiberglass insulation Non-ACM ND -- --

L3: Felt paper under 2" foam on metal deck Non-ACM ND -- --

L1: Built up roofing material 3/8" Non-ACM ND -- --

L2: 1/16" tar paper under 2" fiberglass insulation Non-ACM ND -- --

L3: Felt paper under 2" foam on metal deck Non-ACM ND -- --

L4: 1/16  tar paper on tectum deck Non-ACM ND -- --

L5: Tectum roof deck Non-ACM ND -- --

Roof Flashing/Mastic RF-1 Roof over Blg L Non-ACM ND -- -- Roof 3

Mastic on gray caulking PMA-1 Roof over Blg L Non-ACM ND -- -- around HVAC piping

Caulking associated with rooftop HVAC units HC-1 Roof over Blg L Non-ACM ND -- -- Roof 3

L1:Built up roofing 1/4" Non-ACM ND -- --

L2: Tar paper under plywood Non-ACM ND -- --

Roof Flashing/Mastic RF-2 Non-ACM ND -- --

Pipe covering material under roof connector PC-1 Non-ACM ND -- --

L1: Built up roofing material 3/8" Non-ACM ND -- --

L2: 1/2" gypsum board Non-ACM ND -- --

L3: Felt paper under 6" foam insulation Non-ACM ND -- --

L4:Tar Paper/Mastic on Metal Deck Non-ACM ND -- --

Black material associated with silver lining SDC-1 Non-ACM ND -- --
on fiberglass duct 

insulation/jacket

1/2" built up roofing under 1" gravel RM-6
Canopy roof between 

Buildings F&K
Non-ACM ND -- -- Roof 6

L1: Built up roofing material 3/8" under 1.5" 

gravel 
Non-ACM ND -- --

L2: 1/8" roofing membrane under 2" pressed 

wood insulation on wood deck
Non-ACM ND -- --

Roof Flashing/Mastic RF-3 Non-ACM ND -- --

Roof over cafeteria 

RM-7 Canopy roof by main 

entrance 
Roof 7

Building Exterior-Roofs

RM-4

F-J Connector Bridge Roof 4

RM-5

RM-1
Roof A over fitness and 

small gym

Roof 1

Roof A over large gymRM-2 Roof 2

Roof 5
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Material Sample ID Location Notes/Comments

Table 1 - SUMMARY OF ASBESTOS SURVEY FINDINGS (LIMITED BUILDING AREAS SURVEYED)

Survey Results
Estimated 

Quantity of ACM

Horace Greeley High School Capital Improvements Project

L1: Built up roofing material 1/4" under 1.5" 

gravel 
Non-ACM ND -- --

L2: Felt paper under 4" pressed foam insulation 

on wood deck
Non-ACM ND -- --

Counter Flash Caulking CFC-1 Non-ACM ND -- --

L1: Built up roofing material 1/2" under 1.5" 

gravel 
Non-ACM ND -- --

L2: 1/2" gypsum board Non-ACM ND -- --

L3:Felt paper under 2" pressed foam insulation 

on wood deck
Non-ACM ND -- --

Roof Flashing/Mastic RF-4 Non-ACM ND -- --

RM-9
Roof 9

Canopy roof by gym (blg 

A)

RM-8
Canopy roof by 

audtitorium (Blg B)
Roof 8
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Floor Area

1 1

2 1

3 1

4 Door Metal Gray Interior Food Stand 0.1 NEGATIVE Fair

5 Door Frame Metal Gray Interior Food Stand 0 NEGATIVE Fair

6 Wall Cinderblock White Interior Food Stand 1.8 POSITIVE Fair

7 Wall Cinderblock White Interior Food Stand 1.8 POSITIVE Fair

8 Wall Cinderblock White Interior Food Stand 0.1 NEGATIVE Fair

9 Shutter Door Metal White Interior Food Stand 0.1 NEGATIVE Fair

10 Shutter Door Frame Metal White Interior Food Stand 0 NEGATIVE Fair

11 Wall Plaster Gray Exterior Food Stand 0.2 NEGATIVE Fair

12 Wall Plaster Gray Exterior Food Stand 0.3 NEGATIVE Fair

13 Wall Plaster Gray Exterior Food Stand 0.4 NEGATIVE Fair

14 Wall Wood White Exterior Food Stand 1.1 POSITIVE Fair

15 Wall Wood White Exterior Food Stand 0.8 NEGATIVE Fair

16 Wall Plaster Gray Exterior Telescope Building 0.1 NEGATIVE Fair

17 Wall Plaster Gray Exterior Telescope Building 0.2 NEGATIVE Fair

18 Wall Plaster Gray Exterior Telescope Building 0.3 NEGATIVE Fair

19 Dome Metal Brown Exterior Telescope Building 0 NEGATIVE Fair

20 Dome Metal Brown Exterior Telescope Building 0.1 NEGATIVE Fair

21 Door Metal Gray Exterior Telescope Building 0.1 NEGATIVE Fair

22 Door Frame Metal Gray Exterior Telescope Building -0.2 NEGATIVE Fair

23 Wall Cinderblock White Interior Telescope Building 0.2 NEGATIVE Fair

24 Wall Cinderblock White Interior Telescope Building 0.3 NEGATIVE Fair

25 Wall Cinderblock White Interior Telescope Building 0.2 NEGATIVE Fair

26 Wall Gypsum Board White Interior Telescope Building 0.2 NEGATIVE Fair

27 Wall Gypsum Board White Interior Telescope Building 0.1 NEGATIVE Fair

28 Floor Concrete Gray Interior Telescope Building 0.1 NEGATIVE Fair

29 Column Base Plaster White Interior Telescope Building 0.2 NEGATIVE Fair

30 Bollard Metal Yellow Exterior Telescope Building -0.2 NEGATIVE Fair

31 Bollard Metal Yellow Exterior Telescope Building -0.2 NEGATIVE Fair

32 Wall Cinderblock Gray Interior School Building A 0.7 NEGATIVE Fair

33 Wall Gypsum Board Gray Interior School Building A 0.2 NEGATIVE Fair

34 Ceiling Gypsum Board White Interior School Building A 0.1 NEGATIVE Fair

35 Wall Cinderblock Gray Interior School Building A 0.7 NEGATIVE Fair

36 Wall Cinderblock Gray Interior School Building A 0.1 NEGATIVE Fair

37 Wall Gypsum Board Dark Gray Interior School Building A 0.3 NEGATIVE Fair

38 Wall Gypsum Board Gray Interior School Building A 0.2 NEGATIVE Fair

39 Ceiling Gypsum Board White Interior School Building A 0.1 NEGATIVE Fair

40 Wall Cinderblock Gray Interior School Building A 0.1 NEGATIVE Fair

41 Wall Gypsum Board Gray Interior School Building A 0.5 NEGATIVE Fair

42 Ceiling Gypsum Board White Interior School Building A 0.1 NEGATIVE Fair

43 Wall Gypsum Board Gray Interior School Building A 0 NEGATIVE Fair

44 Ceiling Gypsum Board White Interior School Building A 0.1 NEGATIVE Fair

45 Wall Gypsum Board Gray Interior School Building A 0.2 NEGATIVE Fair

46 Wall Brick Gray Interior School Building A 0.1 NEGATIVE Fair

47 Wall Plaster White Interior School Building A 0.2 NEGATIVE Fair

48 Wall Brick Gray Interior School Building A 0 NEGATIVE Fair

49 Wall Cinderblock Gray Interior School Building A 0.5 NEGATIVE Fair

50 Wall Cinderblock White Interior School Building A 0.2 NEGATIVE Fair

51 Wall Cinderblock Orange Interior School Building A 0.4 NEGATIVE Fair

Table 2 - XRF SCREENING RESULTS  (LIMITED BUILDING AREAS SURVEYED)

Color
Total Lead 

mg/cm2 Results

Horace Greeley High School Capital Improvements Project

Test Location
Comments/Condition

Reading 

ID #
Component Substrate

Calibration

Calibration

Calibration
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Floor Area

Table 2 - XRF SCREENING RESULTS  (LIMITED BUILDING AREAS SURVEYED)

Color
Total Lead 

mg/cm2 Results

Horace Greeley High School Capital Improvements Project

Test Location
Comments/Condition

Reading 

ID #
Component Substrate

52 Wall Cinderblock Gray Interior School Building A 0.2 NEGATIVE Fair

53 Wall Brick Gray Interior School Building A 0.1 NEGATIVE Fair

54 Wall Cinderblock Dark Orange Interior

School Building A 

(Gym Mechanical 

Room)

1.4 POSITIVE Fair

55 Wall Cinderblock Dark Orange Interior

School Building A 

(Gym Mechanical 

Room)

1.3 POSITIVE Fair

56 Wall Brick (Big) Gray Interior
School Building A 

(Main Gym)
1.2 POSITIVE Fair

57 Wall Brick (Big) Gray Interior
School Building A 

(Main Gym)
1 POSITIVE Fair

58 Wall Gypsum Board White Interior School Building B 0.2 NEGATIVE Fair

59 Ceiling Gypsum Board White Interior School Building B 0.3 NEGATIVE Fair

60 Wall Cinderblock White Interior School Building B 0.3 NEGATIVE Fair

61 Wall Cinderblock White Interior School Building B 0.3 NEGATIVE Fair

62 Wall Cinderblock White Interior

School Building B 

(Auditorium Side 

Hallway

1.1 POSITIVE Fair

63 Wall Cinderblock White Interior

School Building B 

(Auditorium Side 

Hallway

0.9 NEGATIVE Fair

64 Wall Gypsum Board White Interior School Building B 0.2 NEGATIVE Fair

65 Wall Gypsum Board Gray Interior School Building B 0.4 NEGATIVE Fair

66 Wall Cinderblock Beige Interior School Building B 0.2 NEGATIVE Fair

67 Wall Cinderblock Black Interior
School Building B 

(Auditorium Stage)
0.7 NEGATIVE Fair

68 Wall Cinderblock Black Interior
School Building B 

(Auditorium Stage)
2.1 POSITIVE Fair

69 1

70 0.9

71 1

72 0.9

73 1

74 0.9

75 Wall Gypsum Board Dark Gray Interior School Building B 0.1 NEGATIVE Fair

76 Wall Gypsum Board Gray Interior School Building B 0.2 NEGATIVE Fair

77 Wall Gypsum Board White Interior School Building B 0.2 NEGATIVE Fair

78 Wall Cinderblock White Interior School Building C 0.3 NEGATIVE Fair

79 Wall Gypsum Board White Interior School Building C 0.5 NEGATIVE Fair

80 Wall Gypsum Board White Interior School Building C 0.2 NEGATIVE Fair

81 Soffit Ceiling Gypsum Board White Interior School Building C 0.1 NEGATIVE Fair

82 Wall Cinderblock Gray Interior School Building C 0.2 NEGATIVE Fair

83 Wall Cinderblock Blue Interior
School Building C - 

Classroom C4
4 POSITIVE Fair

84 Wall Cinderblock Blue Interior
School Building C - 

Classroom C4
3.6 POSITIVE Fair

85 Wall Gypsum Board Blue Interior School Building C 0.2 NEGATIVE Fair

86 Wall Cinderblock White Interior School Building C 0.3 NEGATIVE Fair

87 Wall Gypsum Board White Interior School Building C 0.2 NEGATIVE Fair

88 Wall Gypsum Board White Interior School Building C 0.2 NEGATIVE Fair

89 Wall Gypsum Board Gray Interior School Building D 0.2 NEGATIVE Fair

90 Wall Gypsum Board White Interior School Building D 0.2 NEGATIVE Fair

91 Wall Gypsum Board White Interior School Building D 0.3 NEGATIVE Fair

92 Wall Cinderblock White Interior
School Building D - 

Room D5
2.6 POSITIVE Fair

93 Wall Cinderblock Yellow Interior School Building D -0.1 NEGATIVE Fair

Calibration

Calibration

Calibration

Calibration

Calibration

Calibration
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Floor Area

Table 2 - XRF SCREENING RESULTS  (LIMITED BUILDING AREAS SURVEYED)

Color
Total Lead 

mg/cm2 Results

Horace Greeley High School Capital Improvements Project

Test Location
Comments/Condition

Reading 

ID #
Component Substrate

94 Wall Gypsum Board Yellow Interior School Building D 0.2 NEGATIVE Fair

95 Wall Cinderblock White Interior
School Building D - 

Room D1
1.3 POSITIVE Fair

96 Wall Gypsum Board White Interior School Building D 0.1 NEGATIVE Fair

97 Ceiling Gypsum Board White Interior School Building D 0.2 NEGATIVE Fair

98 Ceiling Gypsum Board White Interior
School Building L - 2nd 

Floor
0.2 NEGATIVE Fair

99 Wall Gypsum Board White Interior
School Building L - 2nd 

Floor
0.2 NEGATIVE Fair

100 Wall Gypsum Board Yellow Interior
School Building L - 2nd 

Floor
0.2 NEGATIVE Fair

101 Wall Gypsum Board Yellow Interior
School Building L - 2nd 

Floor
0.2 NEGATIVE Fair

102 Wall Gypsum Board White Interior
School Building L - 2nd 

Floor
0.2 NEGATIVE Fair

103 Wall Cinderblock Orange Interior
School Building L - 2nd 

Floor
0.2 NEGATIVE Fair

104 Wall Gypsum Board Blue Interior
School Building L - 2nd 

Floor
0.1 NEGATIVE Fair

105 Wall Gypsum Board White Interior
School Building L - 2nd 

Floor
-0.1 NEGATIVE Fair

106 Wall Gypsum Board White Interior
School Building L - 2nd 

Floor
0.1 NEGATIVE Fair

107 Wall Cinderblock Orange Interior
School Building L - 2nd 

Floor
0 NEGATIVE Fair

108 Wall Cinderblock Orange Interior
School Building L - 2nd 

Floor
0 NEGATIVE Fair

109 Wall Cinderblock White Interior
School Building L - 2nd 

Floor
0.2 NEGATIVE Fair

110 Wall Cinderblock White Interior
School Building L - 1st 

Floor
0.1 NEGATIVE Fair

111 Wall Cinderblock White Interior
School Building L - 1st 

Floor
0.3 NEGATIVE Fair

112 Wall Cinderblock Orange Interior
School Building L - 1st 

Floor
0.2 NEGATIVE Fair

113 Wall Cinderblock Orange Interior
School Building L - 1st 

Floor
0.2 NEGATIVE Fair

114 Wall Gypsum Board White Interior
School Building L - 1st 

Floor
0.2 NEGATIVE Fair

115 Wall Gypsum Board Blue Interior
School Building L - 1st 

Floor
0.1 NEGATIVE Fair

116 Wall Gypsum Board Blue Interior
School Building L - 1st 

Floor
0.2 NEGATIVE Fair

117 Wall Cinderblock White Interior
School Building L - 1st 

Floor
0.1 NEGATIVE Fair

118 Wall Cinderblock White Interior
School Building L - 1st 

Floor
0.4 NEGATIVE Fair

119 Wall Gypsum Board White Interior
School Building L - 1st 

Floor
0.1 NEGATIVE Fair

120 Wall Cinderblock Blue Interior
School Building L - 1st 

Floor
0.2 NEGATIVE Fair

121 Wall Gypsum Board White Interior
School Building J - 1st 

Floor
0.2 NEGATIVE Fair

122 Wall Gypsum Board White Interior
School Building J - 1st 

Floor
0.2 NEGATIVE Fair

123 Wall Gypsum Board Blue Interior
School Building J - 1st 

Floor
0.3 NEGATIVE Fair

124 Wall Gypsum Board White Interior
School Building J - 1st 

Floor
0.2 NEGATIVE Fair

125 Wall Gypsum Board White Interior
School Building J - 1st 

Floor
0.3 NEGATIVE Fair

126 Wall Gypsum Board Orange Interior
School Building J - 1st 

Floor
0.2 NEGATIVE Fair

127 Wall Gypsum Board White Interior
School Building J - 1st 

Floor
0.2 NEGATIVE Fair
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Floor Area

Table 2 - XRF SCREENING RESULTS  (LIMITED BUILDING AREAS SURVEYED)

Color
Total Lead 

mg/cm2 Results

Horace Greeley High School Capital Improvements Project

Test Location
Comments/Condition

Reading 

ID #
Component Substrate

128 Wall Gypsum Board Green Interior
School Building J - 1st 

Floor
0.2 NEGATIVE Fair

129 Wall Gypsum Board White Interior
School Building J - 2nd 

Floor
0.2 NEGATIVE Fair

130 Wall Gypsum Board White Interior
School Building J - 2nd 

Floor
0.2 NEGATIVE Fair

131 Wall Gypsum Board Gray Interior
School Building J - 2nd 

Floor
0.2 NEGATIVE Fair

132 Wall Gypsum Board White Interior
School Building J - 2nd 

Floor
0.2 NEGATIVE Fair

133 Wall Gypsum Board White Interior
School Building J - 2nd 

Floor
0.2 NEGATIVE Fair

134 Wall Gypsum Board White Interior
School Building J - 2nd 

Floor
0.2 NEGATIVE Fair

135 Wall Gypsum Board White Interior
School Building J - 2nd 

Floor
0.2 NEGATIVE Fair

136 Wall Gypsum Board White Interior
School Building J - 2nd 

Floor
0.3 NEGATIVE Fair

137 Wall Gypsum Board White Interior
School Building K - 2nd 

Floor
0.2 NEGATIVE Fair

138 Wall Gypsum Board White Interior
School Building K - 2nd 

Floor
-0.1 NEGATIVE Fair

139 Wall Gypsum Board White Interior
School Building K - 2nd 

Floor
0.1 NEGATIVE Fair

140 Wall Gypsum Board White Interior
School Building K - 2nd 

Floor
0.5 NEGATIVE Fair

141 Wall Gypsum Board White Interior
School Building K - 2nd 

Floor
0.3 NEGATIVE Fair

142 Wall Gypsum Board White Interior
School Building K - 2nd 

Floor
0.1 NEGATIVE Fair

143 Wall Gypsum Board White Interior
School Building K - 2nd 

Floor
0.1 NEGATIVE Fair

144 Wall Gypsum Board White Interior
School Building K - 2nd 

Floor
0.4 NEGATIVE Fair

145 Wall Gypsum Board White Interior
School Building K - 1st 

Floor
0.2 NEGATIVE Fair

146 Wall Gypsum Board White Interior
School Building K - 1st 

Floor
0.3 NEGATIVE Fair

147 Wall Gypsum Board White Interior
School Building K - 1st 

Floor
0.3 NEGATIVE Fair

148 Wall Gypsum Board White Interior
School Building K - 1st 

Floor
0.1 NEGATIVE Fair

149 Wall Gypsum Board Blue Interior
School Building K - 1st 

Floor
0.1 NEGATIVE Fair

150 Wall Gypsum Board Blue Interior
School Building K - 1st 

Floor
0.3 NEGATIVE Fair

151 Wall Gypsum Board Gray Interior School Building G 0.2 NEGATIVE Fair

152 Wall Gypsum Board White Interior School Building G -0.1 NEGATIVE Fair

153 Wall Gypsum Board Gray Interior School Building G 0.2 NEGATIVE Fair

154 Wall Gypsum Board Orange Interior School Building G -0.1 NEGATIVE Fair

155 Wall Gypsum Board White Interior School Building G -0.1 NEGATIVE Fair

156 Wall Gypsum Board Gray Interior School Building G 0.2 NEGATIVE Fair

157 Wall Gypsum Board Gray Interior School Building G 0.2 NEGATIVE Good

158 Wall Cinderblock White Interior School Building G 0.8 NEGATIVE Good

159 Wall Cinderblock White Interior School Building G 0.7 NEGATIVE Good

160 Wall Cinderblock White Interior
School Building G - 

Hallway by Art Office
7.1 POSITIVE Good

161 Wall Cinderblock White Interior
School Building G - 

Hallway by Art Office
6.5 POSITIVE Good

162 Wall Cinderblock White Interior
School Building G - 

Hallway by Art Office
2.2 POSITIVE Good

163 Wall Gypsum Board White Interior School Building G 0.2 NEGATIVE Good
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Floor Area

Table 2 - XRF SCREENING RESULTS  (LIMITED BUILDING AREAS SURVEYED)

Color
Total Lead 

mg/cm2 Results

Horace Greeley High School Capital Improvements Project

Test Location
Comments/Condition

Reading 

ID #
Component Substrate

164 Wall Cinderblock White Interior
School Building G - 

Studio 1
3.5 POSITIVE Good

165 Wall Gypsum Board White Interior School Building G 0.3 NEGATIVE Good

166 Wall Gypsum Board White Interior School Building F 0.2 NEGATIVE Good

167 Wall Gypsum Board Gray Interior School Building F 0.2 NEGATIVE Good

168 Wall Gypsum Board Blue Interior School Building F 0.2 NEGATIVE Fair

169 Wall Gypsum Board Blue Interior School Building F 0.2 NEGATIVE Fair

170 Wall Gypsum Board Orange Interior School Building F 0.2 NEGATIVE Good

171 Wall Gypsum Board White Interior School Building F 0.2 NEGATIVE Good

172 Wall Gypsum Board Blue Interior
School Building F - 

Room F1
1.8 POSITIVE Good

173 Wall Gypsum Board White Interior School Building F 0.5 NEGATIVE Good

174 Ceiling Gypsum Board White Interior School Building F 0.2 NEGATIVE Fair

175 Wall Gypsum Board White Interior School Building E 0.2 NEGATIVE Fair

176 Wall Cinderblock Blue Interior
School Building E - 

Room E1
3.8 POSITIVE Good

177 Wall Gypsum Board Blue Interior School Building E 0 NEGATIVE Good

178 Wall Cinderblock White Interior School Building E 0.7 NEGATIVE Good

179 Wall Gypsum Board Green Interior School Building E 0.2 NEGATIVE Good

180 Wall Gypsum Board Green Interior School Building E 0.2 NEGATIVE Good

181 Wall Gypsum Board Green Interior School Building E 0.3 NEGATIVE Good

182 Wall Gypsum Board Blue Interior School Building E 0.3 NEGATIVE Fair

183 Wall Gypsum Board Yellow Interior School Building E 0.1 NEGATIVE Fair

184 Wall Gypsum Board Orange Interior School Building E 0.1 NEGATIVE Fair

185 Wall Gypsum Board Beige Interior School Building E 0.3 NEGATIVE Fair

186 Wall Gypsum Board White Interior School Building E 0.1 NEGATIVE Fair

187 Wall Gypsum Board White Interior School Building H 0.2 NEGATIVE Fair

188 Wall Gypsum Board Gray Interior School Building H 0.2 NEGATIVE Fair

189 Wall Gypsum Board Gray Interior School Building H 0.1 NEGATIVE Fair

190 Ceiling Gypsum Board Gray Interior School Building H 0.1 NEGATIVE Fair

191 Wall Cinderblock Gray Interior School Building H 0.1 NEGATIVE Fair

192 Wall Cinderblock Gray Interior School Building H 0.1 NEGATIVE Fair

193 Wall Gypsum Board White Interior School Building H 0.2 NEGATIVE Fair

194 Wall Gypsum Board Gray Interior School Building H 0.2 NEGATIVE Fair

195 Wall Gypsum Board Orange Interior School Building H 0.1 NEGATIVE Fair

196 Wall Gypsum Board White Interior School Building H 0.4 NEGATIVE Fair

197 Wall Gypsum Board White Interior School Building H 0.3 NEGATIVE Fair

198 0.9

199 1

200 1

NEGATIVE = Negative Lead Result

POSITIVE = Positive for lead-based paint as defined under 40 CFR Part 745.

Calibration

Note: Although Langan recognizes that the EPA definition of LBP is only applicable to certain residential and child-occupied structures, we are using the 

EPA LBP definition as a threshold for reporting. OSHA regulates disturbances and employee exposures to any detectable concentration of lead.

Calibration

Calibration
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--------------------- = Non-PCB

--------------------- = PCB Containing

Material
Sample 

ID #

Sample 

Location
Parameter Units

Approximate Quantities, 

Locations of PCB Caulk / 

Comments

PCB-1016 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1221 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1232 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1242 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1248 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1254 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1260 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1262 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1268 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1016 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1221 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1232 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1242 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1248 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1254 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1260 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1262 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1268 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1016 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1221 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1232 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1242 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1248 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1254 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1260 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1262 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1268 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1016 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1221 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1232 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1242 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1248 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1254 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1260 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1262 0 // ND [µg/Kg]//[PPM] 990 // 1.0

PCB-1268 0 // ND [µg/Kg]//[PPM] 990 // 1.0

Caulking 

associated with 

metal counter 

flashing

CFC-1

Roof 9-Canopy 

Roof by Building 

A

---

Caulking 

Associated with 

metal 

sheets/joints 

around the 

dome

MSC-1

Telescope 

Building-Dome 

Interior/Exterior

---

Caulking 

associated with 

HVAC units on 

Roof

HC-1
Roof 3, Roof 

Over Building L
---

Caulking 

Assoicated with 

Doors

DC-1

Telescope 

Building-

Perimeter Walls

---

Table 3 - SUMMARY OF CAULK SAMPLE PCB ANALYSES RESULTS 

Horace Greeley High School Capital Improvements Project
ND or <50000//50 [µg/Kg]//[PPM]

>50000//50 [µg/Kg]//[PPM]

Results Reporting Level
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Laboratory Test Results 
and Chain of Custody Documentations (Asbestos) 



AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

10/19/23 AmeriSci Job # 223102579
10/20/23

ELAP # 11480 1 10
101061220;  Horace Greeley High School;  70 Roaring Brook Rd,
Chappaqua, NY 10514

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Langan Engineering & Environmental Services

300 Kimball Drive
4th Floor
Parsippany, NJ  07054

Attn: Vijay Patel

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMM-1-A 223102579-01 NAD
Building A - Masonry MortarMM1

Lt. Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMM-1-B 223102579-02 NAD
Building F - Masonry MortarMM1

Lt. Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFP-1 223102579-03 NAD
Building J - 2nd Floor - Spray-On Fireproofing InsulationFP

Gray, Homogeneous, Fibrous, Bulk Material

Cellulose Trace,  Fibrous glass 65%,  Non-fibrous 35%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFP-2 223102579-04 NAD
Building J - 2nd Floor - Spray-On Fireproofing InsulationFP

Gray, Homogeneous, Fibrous, Bulk Material

Cellulose Trace,  Fibrous glass 60%,  Non-fibrous 40%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFP-3 223102579-05 NAD
Building J - 1st Floor - Spray-On Fireproofing InsulationFP

Gray, Homogeneous, Fibrous, Bulk Material

Cellulose Trace,  Fibrous glass 65%,  Non-fibrous 35%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102579 Page 2 of 10

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-1-A 223102579-06 NAD
Building A - Janitor's Closet - Gypsum BoardSR1

Gray/Brown, Heterogeneous, Fibrous, Bulk Material

Cellulose 15%,  Fibrous glass 1%,  Non-fibrous 84%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-1-B 223102579-07 NAD
Building A - Mechanical Room - Gypsum BoardSR1

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-1-A 223102579-08 NAD
Building A - Janitor's Closet - Gypsum Board Joint CompoundJC1

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-1-B 223102579-09 NAD
Building A - Mechanical Room - Gypsum Board Joint CompoundJC1

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-2-A 223102579-10 NAD
Building B - Copy Room - Gypsum BoardSR2

Brown/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 15%,  Fibrous glass Trace,  Non-fibrous 85%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-2-B 223102579-11 NAD
Building B - Closet Office - Gypsum BoardSR2

Brown/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 10%,  Fibrous glass Trace,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102579 Page 3 of 10

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-2-A 223102579-12 NAD
Building B - Copy Room - Gypsum Board Joint CompoundJC2

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-2-B 223102579-13 NAD
Building B - Closet Office - Gypsum Board Joint CompoundJC2

White, Heterogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-3-A 223102579-14 NAD
Building C - Gypsum BoardSR3

Brown/Gray, Heterogeneous, Fibrous, Bulk Material

Cellulose 12%,  Fibrous glass Trace,  Non-fibrous 88%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-3-B 223102579-15 NAD
Building D - Gypsum BoardSR3

Brown/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 10%,  Fibrous glass Trace,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-3-A 223102579-16 NAD
Building C - Gypsum Board Joint CompoundJC3

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-3-B 223102579-17 NAD
Building D - Gypsum Board Joint CompoundJC3

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102579 Page 4 of 10

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-4-A 223102579-18 NAD
Building J - Gypsum BoardSR4

Brown/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 10%,  Fibrous glass Trace,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-4-B 223102579-19 NAD
Building J - Gypsum BoardSR4

Brown/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 10%,  Fibrous glass Trace,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-4-A 223102579-20 NAD
Building J - Gypsum Board Joint CompoundJC4

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-4-B 223102579-21 NAD
Building J - Gypsum Board Joint CompoundJC4

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-5-A 223102579-22 NAD
Building K - 1st Floor - Gypsum BoardSR5

Brown/Gray, Heterogeneous, Fibrous, Bulk Material

Cellulose 10%,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-5-B 223102579-23 NAD
Building K - 2nd Floor - Gypsum BoardSR5

Brown/Off White, Heterogeneous, Fibrous, Bulk Material

Cellulose 7%,  Fibrous glass Trace,  Non-fibrous 93%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102579 Page 5 of 10

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

YesJC-5-A 223102579-24 0.5%
Building K - 1st Floor - Gypsum Board Joint CompoundJC5

Tan, Homogeneous, Non-Fibrous, Bulk Material
Chrysotile  0.5 %
Non-fibrous 99.5%

(ELAP 400 PC)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

YesJC-5-B 223102579-25 1.5%
Building K - 2nd Floor - Gypsum Board Joint CompoundJC5

Beige, Homogeneous, Fibrous, Bulk Material
Chrysotile  1.5 %
Cellulose Trace,  Non-fibrous 98.5%

(ELAP 400 PC)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-6-A 223102579-26 NAD
Building G - Lab - Gypsum BoardSR6

Brown/Gray, Heterogeneous, Fibrous, Bulk Material

Cellulose 15%,  Fibrous glass 1%,  Non-fibrous 84%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-6-B 223102579-27 NAD
Building G - Electrical Closet - Gypsum BoardSR6

Brown/Gray, Heterogeneous, Fibrous, Bulk Material

Cellulose 3%,  Fibrous glass 1%,  Non-fibrous 96%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-6-A 223102579-28 NAD
Building G - Lab - Gypsum Board Joint CompoundJC6

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-6-B 223102579-29 NAD
Building G - Electrical Closet - Gypsum Board Joint CompoundJC6

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102579 Page 6 of 10

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-7-A 223102579-30 NAD
Building F - Gypsum BoardSR7

Brown/Gray, Heterogeneous, Fibrous, Bulk Material

Cellulose 10%,  Fibrous glass Trace,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-7-B 223102579-31 NAD
Building E - Gypsum BoardSR7

Brown/Gray, Heterogeneous, Fibrous, Bulk Material

Cellulose 12%,  Fibrous glass Trace,  Non-fibrous 88%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-7-A 223102579-32 NAD
Building F - Gypsum Board Joint CompoundJC7

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-7-B 223102579-33 NAD
Building E - Gypsum Board Joint CompoundJC7

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-8-A 223102579-34 NAD
Building H - Library - Gypsum BoardSR8

Brown/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 20%,  Non-fibrous 80%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-8-B 223102579-35 NAD
Building H - Cafeteria - Gypsum BoardSR8

Brown/White, Heterogeneous, Fibrous, Bulk Material

Cellulose 30%,  Non-fibrous 70%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102579 Page 7 of 10

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-8-A 223102579-36 NAD
Building H - Library - Gypsum Board Joint CompoundJC8

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-8-B 223102579-37 NAD
Building H - Cafeteria - Gypsum Board Joint CompoundJC8

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-1-A 223102579-38 NAD
Building A - 2' x 2' With Small Pin Holes Ceiling PanelCPP1

White/Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 33.1%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-1-B 223102579-39 NAD
Building C - 2' x 2' With Small Pin Holes Ceiling PanelCPP1

White/Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 43.2%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-2-A 223102579-40 NAD
Building A - Gym Storage Room - 2' x 4' With Small Grooves And Pin Holes
Ceiling Panel

CPP2

Beige, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 27.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-2-B 223102579-41 NAD
Building A - Gym Storage Room - 2' x 4' With Small Grooves And Pin Holes
Ceiling Panel

CPP2

Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 27.2%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102579 Page 8 of 10

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-3-A 223102579-42 NAD
Building A - Office - 2' x 4' With Small Pin Holes Ceiling PanelCPP3

White/Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 36.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-3-B 223102579-43 NAD
Building A - Office - 2' x 4' With Small Pin Holes Ceiling PanelCPP3

White/Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 26.8%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-4-A 223102579-44 NAD
Building B - Music Room Office - 2' x 4 ' With Grooves And Pin Holes Ceiling
Panel

CPP4

White/Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 28.5%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-4-B 223102579-45 NAD
Building C - Classroom 3 - 2' x 4 ' With Grooves And Pin Holes Ceiling PanelCPP4

White/Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 26.4%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-5-A 223102579-46 NAD
Building L - Basement Level - 2' x 4' With Small Grooves And Pin Holes
Ceiling Panel

CPP5

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 43.5%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-5-B 223102579-47 NAD
Building G - 2' x 4' With Small Grooves And Pin Holes Ceiling PanelCPP5

White, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 45.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102579 Page 9 of 10

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-6-A 223102579-48 NAD
Building K - Hallway 2nd Floor - Various Size Gypsum Ceiling PanelCPP6

Brown/White, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.8%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-6-B 223102579-49 NAD
Building H - Cafeteria Kitchen - Various Size Gypsum Ceiling PanelCPP6

Brown/White, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 26.8%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-7-A 223102579-50 NAD
Hallway Between Buildings F & K - 2' x 4'' With 6-Inche Wide Stripes Ceiling
Panel

CPP7

White/Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 23.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-7-B 223102579-51 NAD
Building G - 2' x 4'' With 6-Inche Wide Stripes Ceiling PanelCPP7

White/Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 23.5%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-8-A 223102579-52 NAD
Studio 1 - Building G - 2' x 4' With Big Grooves And Pin Holes Ceiling PanelCPP8

White/Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 56.4%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-8-B 223102579-53 NAD
Studio 1 - Building G - 2' x 4' With Big Grooves And Pin Holes Ceiling PanelCPP8

White/Beige, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 60.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102579 Page 10 of 10

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

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: Valeriu Voicu
Date: 10/20/2023

Reviewed by: Marik Peysakhov



Client Name:

223102579

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School;  70 Roaring Brook Rd, Chappaqua, NY 10514

AmeriSci Job #: Page 1 of 4

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 MM-1-A MM1 ---- ---- ---- ---- NAD NA

Building A - Masonry MortarLocation:

02 MM-1-B MM1 ---- ---- ---- ---- NAD NA

Building F - Masonry MortarLocation:

03 FP-1 FP ---- ---- ---- ---- NAD NA

Building J - 2nd Floor - Spray-On Fireproofing InsulationLocation:

04 FP-2 FP ---- ---- ---- ---- NAD NA

Building J - 2nd Floor - Spray-On Fireproofing InsulationLocation:

05 FP-3 FP ---- ---- ---- ---- NAD NA

Building J - 1st Floor - Spray-On Fireproofing InsulationLocation:

06 SR-1-A SR1 ---- ---- ---- ---- NAD NA

Building A - Janitor's Closet - Gypsum BoardLocation:

07 SR-1-B SR1 ---- ---- ---- ---- NAD NA

Building A - Mechanical Room - Gypsum BoardLocation:

08 JC-1-A JC1 ---- ---- ---- ---- NAD NA

Building A - Janitor's Closet - Gypsum Board Joint CompoundLocation:

09 JC-1-B JC1 ---- ---- ---- ---- NAD NA

Building A - Mechanical Room - Gypsum Board Joint CompoundLocation:

10 SR-2-A SR2 ---- ---- ---- ---- NAD NA

Building B - Copy Room - Gypsum BoardLocation:

11 SR-2-B SR2 ---- ---- ---- ---- NAD NA

Building B - Closet Office - Gypsum BoardLocation:

12 JC-2-A JC2 ---- ---- ---- ---- NAD NA

Building B - Copy Room - Gypsum Board Joint CompoundLocation:

13 JC-2-B JC2 ---- ---- ---- ---- NAD NA

Building B - Closet Office - Gypsum Board Joint CompoundLocation:

14 SR-3-A SR3 ---- ---- ---- ---- NAD NA

Building C - Gypsum BoardLocation:

15 SR-3-B SR3 ---- ---- ---- ---- NAD NA

Building D - Gypsum BoardLocation:

16 JC-3-A JC3 ---- ---- ---- ---- NAD NA

Building C - Gypsum Board Joint CompoundLocation:

See Reporting notes on last page



Client Name:

223102579

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School;  70 Roaring Brook Rd, Chappaqua, NY 10514

AmeriSci Job #: Page 2 of 4

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 JC-3-B JC3 ---- ---- ---- ---- NAD NA

Building D - Gypsum Board Joint CompoundLocation:

18 SR-4-A SR4 ---- ---- ---- ---- NAD NA

Building J - Gypsum BoardLocation:

19 SR-4-B SR4 ---- ---- ---- ---- NAD NA

Building J - Gypsum BoardLocation:

20 JC-4-A JC4 ---- ---- ---- ---- NAD NA

Building J - Gypsum Board Joint CompoundLocation:

21 JC-4-B JC4 ---- ---- ---- ---- NAD NA

Building J - Gypsum Board Joint CompoundLocation:

22 SR-5-A SR5 ---- ---- ---- ---- NAD NA

Building K - 1st Floor - Gypsum BoardLocation:

23 SR-5-B SR5 ---- ---- ---- ---- NAD NA

Building K - 2nd Floor - Gypsum BoardLocation:

24 JC-5-A JC5 ---- ---- ---- ---- Chrysotile 0.5 NA

Building K - 1st Floor - Gypsum Board Joint CompoundLocation:

25 JC-5-B JC5 ---- ---- ---- ---- Chrysotile 1.5 NA

Building K - 2nd Floor - Gypsum Board Joint CompoundLocation:

26 SR-6-A SR6 ---- ---- ---- ---- NAD NA

Building G - Lab - Gypsum BoardLocation:

27 SR-6-B SR6 ---- ---- ---- ---- NAD NA

Building G - Electrical Closet - Gypsum BoardLocation:

28 JC-6-A JC6 ---- ---- ---- ---- NAD NA

Building G - Lab - Gypsum Board Joint CompoundLocation:

29 JC-6-B JC6 ---- ---- ---- ---- NAD NA

Building G - Electrical Closet - Gypsum Board Joint CompoundLocation:

30 SR-7-A SR7 ---- ---- ---- ---- NAD NA

Building F - Gypsum BoardLocation:

31 SR-7-B SR7 ---- ---- ---- ---- NAD NA

Building E - Gypsum BoardLocation:

32 JC-7-A JC7 ---- ---- ---- ---- NAD NA

Building F - Gypsum Board Joint CompoundLocation:

See Reporting notes on last page



Client Name:

223102579

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School;  70 Roaring Brook Rd, Chappaqua, NY 10514

AmeriSci Job #: Page 3 of 4

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 JC-7-B JC7 ---- ---- ---- ---- NAD NA

Building E - Gypsum Board Joint CompoundLocation:

34 SR-8-A SR8 ---- ---- ---- ---- NAD NA

Building H - Library - Gypsum BoardLocation:

35 SR-8-B SR8 ---- ---- ---- ---- NAD NA

Building H - Cafeteria - Gypsum BoardLocation:

36 JC-8-A JC8 ---- ---- ---- ---- NAD NA

Building H - Library - Gypsum Board Joint CompoundLocation:

37 JC-8-B JC8 ---- ---- ---- ---- NAD NA

Building H - Cafeteria - Gypsum Board Joint CompoundLocation:

38 CPP-1-A CPP1 0.064 21.3 45.7 33.1 NAD NAD

Building A - 2' x 2' With Small Pin Holes Ceiling PanelLocation:

39 CPP-1-B CPP1 0.067 22.1 34.7 43.2 NAD NAD

Building C - 2' x 2' With Small Pin Holes Ceiling PanelLocation:

40 CPP-2-A CPP2 0.130 31.8 40.3 27.9 NAD NAD

Building A - Gym Storage Room - 2' x 4' With Small Grooves And Pin Holes Ceiling PanelLocation:

41 CPP-2-B CPP2 0.161 28.4 44.3 27.2 NAD NAD

Building A - Gym Storage Room - 2' x 4' With Small Grooves And Pin Holes Ceiling PanelLocation:

42 CPP-3-A CPP3 0.140 22.0 41.3 36.6 NAD NAD

Building A - Office - 2' x 4' With Small Pin Holes Ceiling PanelLocation:

43 CPP-3-B CPP3 0.148 50.0 23.2 26.8 NAD NAD

Building A - Office - 2' x 4' With Small Pin Holes Ceiling PanelLocation:

44 CPP-4-A CPP4 0.079 27.0 44.6 28.5 NAD NAD

Building B - Music Room Office - 2' x 4 ' With Grooves And Pin Holes Ceiling PanelLocation:

45 CPP-4-B CPP4 0.109 24.3 49.3 26.4 NAD NAD

Building C - Classroom 3 - 2' x 4 ' With Grooves And Pin Holes Ceiling PanelLocation:

46 CPP-5-A CPP5 0.109 24.5 32.0 43.5 NAD NAD

Building L - Basement Level - 2' x 4' With Small Grooves And Pin Holes Ceiling PanelLocation:

47 CPP-5-B CPP5 0.063 20.0 34.1 45.9 NAD NAD

Building G - 2' x 4' With Small Grooves And Pin Holes Ceiling PanelLocation:

48 CPP-6-A CPP6 0.063 72.2 24.0 3.8 NAD NAD

Building K - Hallway 2nd Floor - Various Size Gypsum Ceiling PanelLocation:

See Reporting notes on last page



Client Name:

223102579

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School;  70 Roaring Brook Rd, Chappaqua, NY 10514

AmeriSci Job #: Page 4 of 4

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 CPP-6-B CPP6 0.137 21.5 51.6 26.8 NAD NAD

Building H - Cafeteria Kitchen - Various Size Gypsum Ceiling PanelLocation:

50 CPP-7-A CPP7 0.172 13.4 62.9 23.7 NAD NAD

Hallway Between Buildings F & K - 2' x 4'' With 6-Inche Wide Stripes Ceiling PanelLocation:

51 CPP-7-B CPP7 0.163 11.7 64.7 23.5 NAD NAD

Building G - 2' x 4'' With 6-Inche Wide Stripes Ceiling PanelLocation:

52 CPP-8-A CPP8 0.128 26.2 17.4 56.4 NAD NAD

Studio 1 - Building G - 2' x 4' With Big Grooves And Pin Holes Ceiling PanelLocation:

53 CPP-8-B CPP8 0.127 26.6 12.7 60.7 NAD NAD

Studio 1 - Building G - 2' x 4' With Big Grooves And Pin Holes Ceiling PanelLocation:

**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: 10/20/2023

Reviewed by: Marik Peysakhov















AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

10/20/23 AmeriSci Job # 223102681
10/21/23

ELAP # 11480 1 2
101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Langan Engineering & Environmental Services

300 Kimball Drive
4th Floor
Parsippany, NJ  07054

Attn: Vijay Patel

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-9-A 223102681-01 NAD
Building L, Room L216, 2nd Floor - Gypsum BoardSR9

Off-White/Brown, Homogeneous, Fibrous, Bulk Material

Cellulose 5%,  Fibrous glass 2%,  Non-fibrous 93%

(by NYS ELAP 198.1)
by Ivan H. Reyes
on 10/21/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-9-B 223102681-02 NAD
Building L, Studio L5, 1st Floor - Gypsum BoardSR9

Off-White/Brown, Homogeneous, Fibrous, Bulk Material

Cellulose 12%,  Fibrous glass 2%,  Non-fibrous 86%

(by NYS ELAP 198.1)
by Ivan H. Reyes
on 10/21/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-9-A 223102681-03 NAD
Building L, Room L216, 2nd Floor - Gypsum Board Joint CompoundJC9

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Ivan H. Reyes
on 10/21/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoJC-9-B 223102681-04 NAD
Building L, Studio L5, 1st Floor - Gypsum Board Joint CompoundJC9

White, Homogeneous, Non-Fibrous, Bulk Material

Cellulose Trace,  Non-fibrous 100%

(by NYS ELAP 198.1)
by Ivan H. Reyes
on 10/21/23

See Reporting notes on last page



AmeriSci Job #: 223102681 Page 2 of 2

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

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: Ivan H. Reyes
Date: 10/21/2023

Reviewed by: Ivan H. Reyes
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AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

10/17/23 AmeriSci Job # 223102384
10/20/23

ELAP # 11480 1 4
101061220;  Horace Greeley High School - Telescope Building;
70 Roaring Brook Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Langan Engineering & Environmental Services

300 Kimball Drive
4th Floor
Parsippany, NJ  07054

Attn: Vijay Patel

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-1-A 223102384-01 NAD
Telescope Building, Gypsum BoardSR

Gray, Homogeneous, Non-Fibrous, Bulk Material

Cellulose 2%,  Non-fibrous 98%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSR-1-B 223102384-02 NAD
Telescope Building, Gypsum BoardSR

Gray/Brown, Heterogeneous, Fibrous, Bulk Material

Cellulose 8%,  Non-fibrous 92%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCM-1-A 223102384-03 NAD
Telescope Building, Cinderblock MortarCM

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCM-1-B 223102384-04 NAD
Telescope Building, Cinderblock MortarCM

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoST-1 223102384-05 NAD
Telescope Building - Exterior Perimeter Walls, Stucco PlasterST

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102384 Page 2 of 4

101061220;  Horace Greeley High School - Telescope Building;
70 Roaring Brook Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoST-2 223102384-06 NAD
Telescope Building - Exterior Perimeter Walls, Stucco PlasterST

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoST-3 223102384-07 NAD
Telescope Building - Exterior Perimeter Walls, Stucco PlasterST

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPL-1 223102384-08 NAD
Telescope Building - Interior Perimeter Walls, Plaster Associated With Column
Base Under Telescope Foundation

PL

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPL-2 223102384-09 NAD
Telescope Building - Interior Perimeter Walls, Plaster Associated With Column
Base Under Telescope Foundation

PL

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPL-3 223102384-10 NAD
Telescope Building - Interior Perimeter Walls, Plaster Associated With Column
Base Under Telescope Foundation

PL

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMSC-1-A 223102384-11 NAD
Telescope Building - Dome - Interior/Exterior, Caulking Associated With Metal
Sheets Joints Around The Dome

MSC

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 35%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102384 Page 3 of 4

101061220;  Horace Greeley High School - Telescope Building;
70 Roaring Brook Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMSC-1-B 223102384-12 NAD
Telescope Building - Dome - Interior/Exterior, Caulking Associated With Metal
Sheets Joints Around The Dome

MSC

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 33.3%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

1YesDC-1-A 223102384-13 Trace (<0.25 % pc)
Telescope Building - Perimeter Walls, Door CaulkingDC

White/Brown, Homogeneous, Non-Fibrous, Bulk Material
Anthophyllite  <0.25 % pc
Fibrous Talc 2%,  Non-fibrous 31%

(ELAP 400 PC)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

1YesDC-1-B 223102384-14 Trace (<0.25 % pc)
Telescope Building - Perimeter Walls, Door CaulkingDC

White/Brown, Homogeneous, Non-Fibrous, Bulk Material
Anthophyllite  <0.25 % pc
Fibrous Talc 2%,  Non-fibrous 34%

(ELAP 400 PC)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFWJM-1-A 223102384-15 NAD
Telescope Building - Perimeter Walls - Interior, Black Packing Material
Associated With Concrete Floor And Cinderblock Wall Joint

FWJM

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.9%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoFWJM-1-B 223102384-16 NAD
Telescope Building - Perimeter Walls - Interior, Black Packing Material
Associated With Concrete Floor And Cinderblock Wall Joint

FWJM

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 4.5%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102384 Page 4 of 4

101061220;  Horace Greeley High School - Telescope Building;
70 Roaring Brook Rd, Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Reporting 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 Motic, Model BA310 Pol Scope, Microscope, Serial #: 1190000326,
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: Jared C. Clarke
Date: 10/20/2023

Reviewed by: Marik Peysakhov



Client Name:

223102384

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School - Telescope Building;  70 Roaring Brook Rd, Chappaqua, NY 10514

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 SR-1-A SR ---- ---- ---- ---- NAD NA

Telescope Building, Gypsum BoardLocation:

02 SR-1-B SR ---- ---- ---- ---- NAD NA

Telescope Building, Gypsum BoardLocation:

03 CM-1-A CM ---- ---- ---- ---- NAD NA

Telescope Building, Cinderblock MortarLocation:

04 CM-1-B CM ---- ---- ---- ---- NAD NA

Telescope Building, Cinderblock MortarLocation:

05 ST-1 ST ---- ---- ---- ---- NAD NA

Telescope Building - Exterior Perimeter Walls, Stucco PlasterLocation:

06 ST-2 ST ---- ---- ---- ---- NAD NA

Telescope Building - Exterior Perimeter Walls, Stucco PlasterLocation:

07 ST-3 ST ---- ---- ---- ---- NAD NA

Telescope Building - Exterior Perimeter Walls, Stucco PlasterLocation:

08 PL-1 PL ---- ---- ---- ---- NAD NA

Telescope Building - Interior Perimeter Walls, Plaster Associated With Column Base Under Telescope FoundationLocation:

09 PL-2 PL ---- ---- ---- ---- NAD NA

Telescope Building - Interior Perimeter Walls, Plaster Associated With Column Base Under Telescope FoundationLocation:

10 PL-3 PL ---- ---- ---- ---- NAD NA

Telescope Building - Interior Perimeter Walls, Plaster Associated With Column Base Under Telescope FoundationLocation:

11 MSC-1-A MSC 0.197 52.6 12.3 35.0 NAD NAD

Telescope Building - Dome - Interior/Exterior, Caulking Associated With Metal Sheets Joints Around The DomeLocation:

12 MSC-1-B MSC 0.203 53.0 13.7 33.3 NAD NAD

Telescope Building - Dome - Interior/Exterior, Caulking Associated With Metal Sheets Joints Around The DomeLocation:

13 DC-1-A DC 0.288 59.9 7.1 32.8 Anthophyllite <0.25 Anthophyllite <1.0

Telescope Building - Perimeter Walls, Door CaulkingLocation:

14 DC-1-B DC 0.344 57.8 6.2 35.8 Anthophyllite <0.25 Anthophyllite <1.0

Telescope Building - Perimeter Walls, Door CaulkingLocation:

15 FWJM-1-A FWJM 0.513 92.6 2.5 4.9 NAD NAD

Telescope Building - Perimeter Walls - Interior, Black Packing Material Associated With Concrete Floor And Cinderblock Wall JointLocation:

16 FWJM-1-B FWJM 0.572 93.6 1.9 4.5 NAD NAD

Telescope Building - Perimeter Walls - Interior, Black Packing Material Associated With Concrete Floor And Cinderblock Wall JointLocation:

See Reporting notes on last page



Client Name:

223102384

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School - Telescope Building;  70 Roaring Brook Rd, Chappaqua, NY 10514

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: 10/20/2023

Reviewed by: Marik Peysakhov







AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

10/17/23 AmeriSci Job # 223102385
10/20/23

ELAP # 11480 1 4
101061220;  Horace Greeley High School - Food Stand Building;
70 Roaring Brook Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Langan Engineering & Environmental Services

300 Kimball Drive
4th Floor
Parsippany, NJ  07054

Attn: Vijay Patel

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCM-1-A 223102385-01 NAD
Food Stand Building, Cinderblock MortarCM1

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCM-1-B 223102385-02 NAD
Food Stand Building, Cinderblock MortarCM1

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoST-1 223102385-03 NAD
Food Stand Building - Exterior Perimeter Walls, Stucco PlasterST

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoST-2 223102385-04 NAD
Food Stand Building - Exterior Perimeter Walls, Stucco PlasterST

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoST-3 223102385-05 NAD
Food Stand Building - Exterior Perimeter Walls, Stucco PlasterST

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102385 Page 2 of 4

101061220;  Horace Greeley High School - Food Stand
Building;  70 Roaring Brook Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoQTGR-1-A 223102385-06 NAD
Food Stand Building, Grout Associated With Quarry Floor TilesQTGR

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoQTGR-1-B 223102385-07 NAD
Food Stand Building, Grout Associated With Quarry Floor TilesQTGR

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoQTBM-1-A 223102385-08 NAD
Food Stand Building, Bedding Mortar Associated With Quarry Floor TilesQTBM

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoQTBM-1-B 223102385-09 NAD
Food Stand Building, Bedding Mortar Associated With Quarry Floor TilesQTBM

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-1-A 223102385-10 NAD
Food Stand Building, 2'x2' With Pin Holes Ceiling PanelsCPP

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 34.8%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCPP-1-B 223102385-11 NAD
Food Stand Building, 2'x2' With Pin Holes Ceiling PanelsCPP

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 49%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102385 Page 3 of 4

101061220;  Horace Greeley High School - Food Stand
Building;  70 Roaring Brook Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRS-1-A 223102385-12L1 NAD
Food Stand Building, Roof ShinglesRS1

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 51.7%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRS-1-A 223102385-12L2 NAD
Food Stand Building, Roof Shingles Associated Tar PaperRS1

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 7.8%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRS-1-B 223102385-13L1 NAD
Food Stand Building, Roof ShinglesRS1

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 32.4%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRS-1-B 223102385-13L2 NAD
Food Stand Building, Roof Shingles Associated Tar PaperRS1

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 11.7%

(by NYS ELAP 198.6)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMM-1-A 223102385-14 NAD
Mortar Associated With Stone Wall Near Food Stand Build, Masonry MortarMM1

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoMM-1-B 223102385-15 NAD
Mortar Associated With Stone Wall Near Food Stand Build, Masonry MortarMM1

Gray, Homogeneous, Non-Fibrous, Cementitious, Bulk Material

Non-fibrous 100%

(by NYS ELAP 198.1)
by Jared C. Clarke
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102385 Page 4 of 4

101061220;  Horace Greeley High School - Food Stand
Building;  70 Roaring Brook Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

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 #: 1190000326,
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: Jared C. Clarke
Date: 10/20/2023

Reviewed by: Marik Peysakhov



Client Name:

223102385

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School - Food Stand Building;  70 Roaring Brook Rd., Chappaqua, NY 10514

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 CM-1-A CM1 ---- ---- ---- ---- NAD NA

Food Stand Building, Cinderblock MortarLocation:

02 CM-1-B CM1 ---- ---- ---- ---- NAD NA

Food Stand Building, Cinderblock MortarLocation:

03 ST-1 ST ---- ---- ---- ---- NAD NA

Food Stand Building - Exterior Perimeter Walls, Stucco PlasterLocation:

04 ST-2 ST ---- ---- ---- ---- NAD NA

Food Stand Building - Exterior Perimeter Walls, Stucco PlasterLocation:

05 ST-3 ST ---- ---- ---- ---- NAD NA

Food Stand Building - Exterior Perimeter Walls, Stucco PlasterLocation:

06 QTGR-1-A QTGR ---- ---- ---- ---- NAD NA

Food Stand Building, Grout Associated With Quarry Floor TilesLocation:

07 QTGR-1-B QTGR ---- ---- ---- ---- NAD NA

Food Stand Building, Grout Associated With Quarry Floor TilesLocation:

08 QTBM-1-A QTBM ---- ---- ---- ---- NAD NA

Food Stand Building, Bedding Mortar Associated With Quarry Floor TilesLocation:

09 QTBM-1-B QTBM ---- ---- ---- ---- NAD NA

Food Stand Building, Bedding Mortar Associated With Quarry Floor TilesLocation:

10 CPP-1-A CPP 0.304 17.9 47.3 34.8 NAD NAD

Food Stand Building, 2'x2' With Pin Holes Ceiling PanelsLocation:

11 CPP-1-B CPP 0.160 24.8 26.3 49.0 NAD NAD

Food Stand Building, 2'x2' With Pin Holes Ceiling PanelsLocation:

12L1 RS-1-A RS1 0.617 20.3 28.0 51.7 NAD NAD

Food Stand Building, Roof ShinglesLocation:

12L2 RS-1-A RS1 0.353 67.4 24.8 7.8 NAD NAD

Food Stand Building, Roof Shingles Associated Tar PaperLocation:

13L1 RS-1-B RS1 0.554 23.3 44.4 32.4 NAD NAD

Food Stand Building, Roof ShinglesLocation:

13L2 RS-1-B RS1 0.280 63.8 24.4 11.7 NAD NAD

Food Stand Building, Roof Shingles Associated Tar PaperLocation:

14 MM-1-A MM1 ---- ---- ---- ---- NAD NA

Mortar Associated With Stone Wall Near Food Stand Build, Masonry MortarLocation:

See Reporting notes on last page



Client Name:

223102385

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School - Food Stand Building;  70 Roaring Brook Rd., Chappaqua, NY 10514

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 #

15 MM-1-B MM1 ---- ---- ---- ---- NAD NA

Mortar Associated With Stone Wall Near Food Stand Build, Masonry MortarLocation:

**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 #: 600-27-6. 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: 10/20/2023

Reviewed by: Marik Peysakhov
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AmeriSci New York
117 EAST 30TH ST.

NEW YORK, NY  10016
TEL: (212) 679-8600 • FAX: (212) 679-3114

10/18/23 AmeriSci Job # 223102507
10/20/23

ELAP # 11480 1 13
101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Date Received
Date Examined

RE:
ofPage

P.O. #
Langan Engineering & Environmental Services

300 Kimball Drive
4th Floor
Parsippany, NJ  07054

Attn: Vijay Patel

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-1-A L1 223102507-01 NAD
Roof 1 - Roof Over Weight Room / Gym - Built-Up Roofing Material Up To
3/8-Inch Thick Built-Up Roofing Materials

RM1

Gray/Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 5%,  Non-fibrous 28.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-1-A L2 223102507-02 NAD
Roof 1 - Roof Over Weight Room / Gym - 1/16-Inch Thick Tar Paper Under
Up To 2-Inch Thick Fiberglass Insulation

RM1

Black, Heterogeneous, Non-Fibrous, Bulk Material

Fibrous glass Trace,  Non-fibrous 1.1%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-1-A L3 223102507-03 NAD
Roof 1 - Roof Over Weight Room / Gym - Felt Paper Associated With 4-Inch
Thick Foam Insulation On Metal Deck

RM1

Brown, Heterogeneous, Fibrous, Bulk Material

Cellulose 90%,  Fibrous glass Trace,  Non-fibrous 10%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-1-B L1 223102507-04 NAD
Roof 1 - Roof Over Weight Room / Gym - Built-Up Roofing Material Up To
3/8-Inch Thick Built-Up Roofing Materials

RM1

Gray/Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 3%,  Non-fibrous 30.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-1-B L2 223102507-05 NAD
Roof 1 - Roof Over Weight Room / Gym - 1/16-Inch Thick Tar Paper Under
Up To 2-Inch Thick Fiberglass Insulation

RM1

Black/Tan, Heterogeneous, Non-Fibrous, Bulk Material

Fibrous glass Trace,  Non-fibrous 0.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 2 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-1-B L3 223102507-06 NAD
Roof 1 - Roof Over Weight Room / Gym - Felt Paper Associated With 4-Inch
Thick Foam Insulation On Metal Deck

RM1

Brown/Gray, Heterogeneous, Fibrous, Bulk Material

Cellulose 80%,  Fibrous glass 3%,  Non-fibrous 17%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-2-A L1 223102507-07 NAD
Roof 2 - Roof Over Main Gym - Built-Up Roofing Material Up To 3/8-Inch
Thick Built-Up Roofing Materials

RM2

Gray/Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 5%,  Non-fibrous 29%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-2-A L2 223102507-08 NAD
Roof 2 - Roof Over Main Gym - 1/16-Inch Thick Tar Paper Under Up To 2-
Inch Thick Fiberglass Insulation

RM2

Black, Homogeneous, Non-Fibrous, Bulk Material

Fibrous glass Trace,  Non-fibrous 0.2%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-2-A L3 223102507-09 NAD
Roof 2 - Roof Over Main Gym - Felt Paper Associated With 4-Inch Thick
Foam Insulation On Metal Deck

RM2

Gray/Yellow, Heterogeneous, Fibrous, Bulk Material

Cellulose 70%,  Fibrous glass 2%,  Non-fibrous 28%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-2-A L4 223102507-10 NAD
Roof 2 - Roof Over Main Gym - 1/16-Inch Thick Tar Paper On Tectum DeckRM2

Beige/Silver/Tan, Homogeneous, Fibrous, Bulk Material

Fibrous glass 10%,  Non-fibrous 14%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-2-A L5 223102507-11 NAD
Roof 2 - Roof Over Main Gym - Tectum Roof DeckRM2

Beige, Homogeneous, Fibrous, Bulk Material

Cellulose 45%,  Non-fibrous 55%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 3 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-2-B L1 223102507-12 NAD
Roof 2 - Roof Over Main Gym - Built-Up Roofing Material Up To 3/8-Inch
Thick Built-Up Roofing Materials

RM2

Black, Heterogeneous, Fibrous, Bulk Material

Fibrous glass 3%,  Non-fibrous 26.3%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-2-B L2 223102507-13 NAD
Roof 2 - Roof Over Main Gym - 1/16-Inch Thick Tar Paper Under Up To 2-
Inch Thick Fiberglass Insulation

RM2

Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 2%,  Non-fibrous 32.8%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-2-B L3 223102507-14 NAD
Roof 2 - Roof Over Main Gym - Felt Paper Associated With 4-Inch Thick
Foam Insulation On Metal Deck

RM2

Brown, Heterogeneous, Fibrous, Bulk Material

Cellulose 75%,  Fibrous glass Trace,  Non-fibrous 25%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-2-B L4 223102507-15 NAD
Roof 2 - Roof Over Main Gym - 1/16-Inch Thick Tar Paper On Tectum DeckRM2

Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 3%,  Non-fibrous 9.4%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-2-B L5 223102507-16 NAD
Roof 2 - Roof Over Main Gym - Tectum Roof DeckRM2

Beige, Homogeneous, Fibrous, Bulk Material

Cellulose 30%,  Non-fibrous 70%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-3-A L1 223102507-17 NAD
Roof 3 - Roof Over Building L - Built-Up Roofing Material Up To 3/8-Inch Thick
Built-Up Roofing Materials

RM3

Black/Gray, Heterogeneous, Fibrous, Bulk Material

Fibrous glass 5%,  Non-fibrous 36.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 4 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-3-A L2 223102507-18 NAD
Roof 3 - Roof Over Building L - 1/2-Inch Thick Gypsum BoardRM3

White, Homogeneous, Fibrous, Bulk Material

Cellulose Trace,  Fibrous glass 10%,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-3-A L3 223102507-19 NAD
Roof 3 - Roof Over Building L - Felt Paper Associated With Up To 10-Inch
Thick Foam Insulation

RM3

Brown, Heterogeneous, Fibrous, Bulk Material

Cellulose 85%,  Fibrous glass Trace,  Non-fibrous 15%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

YesRM-3-A L4 223102507-20 12%
Roof 3 - Roof Over Building L - Tar Paper / Mastic On Metal DeckRM3

Black, Homogeneous, Fibrous, Bulk Material
Chrysotile  12.0 %
Non-fibrous 11.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-3-B L1 223102507-21 NAD
Roof 3 - Roof Over Building L - Built-Up Roofing Material Up To 3/8-Inch Thick
Built-Up Roofing Materials

RM3

Black/Gray, Heterogeneous, Fibrous, Bulk Material

Fibrous glass 5%,  Non-fibrous 24.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-3-B L2 223102507-22 NAD
Roof 3 - Roof Over Building L - 1/2-Inch Thick Gypsum BoardRM3

White/Brown, Heterogeneous, Fibrous, Bulk Material

Cellulose 30%,  Fibrous glass 15%,  Non-fibrous 55%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-3-B L3 223102507-23 NAD
Roof 3 - Roof Over Building L - Felt Paper Associated With Up To 10-Inch
Thick Foam Insulation

RM3

Brown/Yellow, Heterogeneous, Fibrous, Bulk Material

Cellulose 70%,  Fibrous glass Trace,  Non-fibrous 30%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 5 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

RM-3-B L4 223102507-24 NA/PS
Roof 3 - Roof Over Building L - Tar Paper / Mastic On Metal DeckRM3

Bulk Material

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRF-1-A 223102507-25 NAD
Roof 3 - Roof Over Building L - Roof Flashing / MasticRF1

Gray/Black, Heterogeneous, Fibrous, Bulk Material

Fibrous glass 3%,  Non-fibrous 42.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRF-1-B 223102507-26 NAD
Roof 3 - Roof Over Building L - Roof Flashing / MasticRF1

Gray/Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 5%,  Non-fibrous 20.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPMA-1-A 223102507-27 NAD
Roof 3 - Roof Over Building L - Mastic On Gray Caulk Around Pipe
Associated With HVAC Units

PMA1

Black/Gray, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 11.4%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPMA-1-B 223102507-28 NAD
Roof 3 - Roof Over Building L - Mastic On Gray Caulk Around Pipe
Associated With HVAC Units

PMA1

Black/Gray, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 13.5%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoHC-1-A 223102507-29 NAD
Roof 3 - Roof Over Building L - Caulking Associated With Rooftop HVAC
Units

HC1

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 24%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 6 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoHC-1-B 223102507-30 NAD
Roof 3 - Roof Over Building L - Caulking Associated With Rooftop HVAC
Units

HC1

Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 23.1%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-4-A L1 223102507-31 NAD
Roof 4 - Roof Over Buildings J - F Connector - Built-Up Roofing Material Up
To 3/8-Inch Thick Built-Up Roofing Materials

RM4

Gray/Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 3%,  Non-fibrous 15.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-4-A L2 223102507-32 NAD
Roof 4 - Roof Over Buildings J - F Connector - Tar Paper Under PlywoodRM4

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 0.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-4-B L1 223102507-33 NAD
Roof 4 - Roof Over Buildings J - F Connector - Built-Up Roofing Material Up
To 3/8-Inch Thick Built-Up Roofing Materials

RM4

Gray/Black, Homogeneous, Non-Fibrous, Bulk Material

Fibrous glass 3%,  Non-fibrous 16.8%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-4-B L2 223102507-34 NAD
Roof 4 - Roof Over Buildings J - F Connector - Tar Paper Under PlywoodRM4

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 19.3%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRF-2-A 223102507-35 NAD
Roof 4 - Roof Over Buildings J - F Connector - Roof Flashing / MasticRF2

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 15%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 7 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRF-2-B 223102507-36 NAD
Roof 4 - Roof Over Buildings J - F Connector - Roof Flashing / MasticRF2

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 1.4%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPC-1-A 223102507-37 NAD
Roof 4 - Roof Over Buildings J - F Connector - Pipe Cover Material Under
Buildings J - F Connector

PC1

Gray, Homogeneous, Fibrous, Bulk Material

Cellulose 1%,  Non-fibrous 99%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoPC-1-B 223102507-38 NAD
Roof 4 - Roof Over Buildings J - F Connector - Pipe Cover Material Under
Buildings J - F Connector

PC1

Gray, Homogeneous, Fibrous, Bulk Material

Cellulose 2%,  Non-fibrous 98%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-5-A L1 223102507-39 NAD
Roof 5 - Roof Over Cafeteria - Built-Up Roofing Material Up To 3/8-Inch Thick
Built-Up Roofing Materials

RM5

Gray/Black, Heterogeneous, Fibrous, Bulk Material

Fibrous glass 3%,  Non-fibrous 39.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-5-A L2 223102507-40 NAD
Roof 5 - Roof Over Cafeteria - 1/2-Inch Thick Gypsum BoardRM5

White, Heterogeneous, Fibrous, Bulk Material

Cellulose Trace,  Fibrous glass 10%,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-5-A L3 223102507-41 NAD
Roof 5 - Roof Over Cafeteria - Felt Paper Associated With Up To 6-Inch Thick
Foam Insulation

RM5

Gray/Yellow, Heterogeneous, Fibrous, Bulk Material

Cellulose 80%,  Fibrous glass Trace,  Non-fibrous 20%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 8 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-5-A L4 223102507-42 NAD
Roof 5 - Roof Over Cafeteria - Tar Paper / Mastic On Metal DeckRM5

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 0.4%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-5-B L1 223102507-43 NAD
Roof 5 - Roof Over Cafeteria - Built-Up Roofing Material Up To 3/8-Inch Thick
Built-Up Roofing Materials

RM5

Gray/Black, Heterogeneous, Fibrous, Bulk Material

Fibrous glass 5%,  Non-fibrous 37.2%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-5-B L2 223102507-44 NAD
Roof 5 - Roof Over Cafeteria - 1/2-Inch Thick Gypsum BoardRM5

White, Heterogeneous, Fibrous, Bulk Material

Fibrous glass 10%,  Non-fibrous 90%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-5-B L3 223102507-45 NAD
Roof 5 - Roof Over Cafeteria - Felt Paper Associated With Up To 6-Inch Thick
Foam Insulation

RM5

Gray/Yellow, Heterogeneous, Fibrous, Bulk Material

Cellulose 75%,  Fibrous glass Trace,  Non-fibrous 25%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-5-B L4 223102507-46 NAD
Roof 5 - Roof Over Cafeteria - Tar Paper / Mastic On Metal DeckRM5

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSDC-1-A 223102507-47 NAD
Roof 5 - Roof Over Cafeteria - Black Material Associated With Silver Lining
On Fiberglass Duct Insulation

SDC1

Silver/Black/Tan, Heterogeneous, Non-Fibrous, Bulk Material

Fibrous glass 1%,  Non-fibrous 10.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 9 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoSDC-1-B 223102507-48 NAD
Roof 5 - Roof Over Cafeteria - Black Material Associated With Silver Lining
On Fiberglass Duct Insulation

SDC1

Silver/Black/Tan, Heterogeneous, Non-Fibrous, Bulk Material

Fibrous glass Trace,  Non-fibrous 10.5%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-6-A 223102507-49 NAD
Roof 6 - Canopy Roof Between Buildings F & K - Up To 1/2-Inch Thick Built-
Up Roofing Material Under Up To 1-Inch Gravels

RM6

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 3.1%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-6-B 223102507-50 NAD
Roof 6 - Canopy Roof Between Buildings F & K - Up To 1/2-Inch Thick Built-
Up Roofing Material Under Up To 1-Inch Gravels

RM6

Black, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 2.5%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-7-A L1 223102507-51 NAD
Roof 7 - Canopy Roof By Main Entrance - Up To 3/8-Inch Thick Built-Up
Roofing Material Under Up To 1.5-Inch Gravels

RM7

Gray/Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 3%,  Non-fibrous 14%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-7-A L2 223102507-52 NAD
Roof 7 - Canopy Roof By Main Entrance - 1/8-Inch Thick Roofing Membrane
Under 2-Inch Thick Press Wood Insulation On Wood Deck

RM7

Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 7%,  Non-fibrous 8.8%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-7-B L1 223102507-53 NAD
Roof 7 - Canopy Roof By Main Entrance - Up To 3/8-Inch Thick Built-Up
Roofing Material Under Up To 1.5-Inch Gravels

RM7

Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 4%,  Non-fibrous 3.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 10 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-7-B L2 223102507-54 NAD
Roof 7 - Canopy Roof By Main Entrance - 1/8-Inch Thick Roofing Membrane
Under 2-Inch Thick Press Wood Insulation On Wood Deck

RM7

Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 7%,  Non-fibrous 8.8%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRF-3-A 223102507-55 NAD
Roof 7 - Canopy Roof By Main Entrance - Roof Flashing / MasticRF3

Gray/Black, Heterogeneous, Fibrous, Bulk Material

Fibrous glass 3%,  Non-fibrous 38.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRF-3-B 223102507-56 NAD
Roof 7 - Canopy Roof By Main Entrance - Roof Flashing / MasticRF3

Gray/Black, Heterogeneous, Fibrous, Bulk Material

Fibrous glass 2%,  Non-fibrous 36.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-8-A L1 223102507-57 NAD
Roof 8 - Canopy Roof By Auditorium - Up To 1/4-Inch Thick Built-Up Roofing
Material Under Up To 1.5-Inch Gravels

RM8

Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 10%,  Non-fibrous 9.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-8-A L2 223102507-58 NAD
Roof 8 - Canopy Roof By Auditorium - Felt Paper Associated With Up To 4-
Inch Thick Foam Insulation On Wood Deck

RM8

Black, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 7.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-8-B L1 223102507-59 NAD
Roof 8 - Canopy Roof By Auditorium - Up To 1/4-Inch Thick Built-Up Roofing
Material Under Up To 1.5-Inch Gravels

RM8

Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 2%,  Non-fibrous 15.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 11 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-8-B L2 223102507-60 NAD
Roof 8 - Canopy Roof By Auditorium - Felt Paper Associated With Up To 4-
Inch Thick Foam Insulation On Wood Deck

RM8

Black, Heterogeneous, Non-Fibrous, Bulk Material

Fibrous glass 2%,  Non-fibrous 17.3%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCFC-1-A 223102507-61 NAD
Roof 9 - Canopy Roof By Gymnasium - Counter Flash CaulkingCFC1

Lt. Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 5.6%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoCFC-1-B 223102507-62 NAD
Roof 9 - Canopy Roof By Gymnasium - Counter Flash CaulkingCFC1

Lt. Gray, Homogeneous, Non-Fibrous, Bulk Material

Non-fibrous 8.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-9-A L1 223102507-63 NAD
Roof 9 - Canopy Roof By Gymnasium - Built-Up Roofing Material Up To 1/2-
Inch Thick Built-Up Roofing Materials

RM9

Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 5%,  Non-fibrous 32.9%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-9-A L2 223102507-64 NAD
Roof 9 - Canopy Roof By Gymnasium - 1/2-Inch Thick Gypsum BoardRM9

Brown/Gray, Homogeneous, Fibrous, Bulk Material

Cellulose 35%,  Non-fibrous 65%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-9-A L3 223102507-65 NAD
Roof 9 - Canopy Roof By Gymnasium - Felt Paper Associated With Up To 2-
Inch Thick Foam Insulation On Wood Deck

RM9

Gray/Yellow, Heterogeneous, Fibrous, Bulk Material

Cellulose 75%,  Fibrous glass Trace,  Non-fibrous 25%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 12 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

Asbestos Present Total % AsbestosClient No. / HGA Lab  No.

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-9-B L1 223102507-66 NAD
Roof 9 - Canopy Roof By Gymnasium - Built-Up Roofing Material Up To 1/2-
Inch Thick Built-Up Roofing Materials

RM9

Black, Homogeneous, Fibrous, Bulk Material

Fibrous glass 3%,  Non-fibrous 47%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-9-B L2 223102507-67 NAD
Roof 9 - Canopy Roof By Gymnasium - 1/2-Inch Thick Gypsum BoardRM9

Off-White/Brown, Heterogeneous, Fibrous, Bulk Material

Cellulose 7%,  Non-fibrous 93%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRM-9-B L3 223102507-68 NAD
Roof 9 - Canopy Roof By Gymnasium - Felt Paper Associated With Up To 2-
Inch Thick Foam Insulation On Wood Deck

RM9

Gray, Heterogeneous, Fibrous, Bulk Material

Cellulose 70%,  Fibrous glass Trace,  Non-fibrous 30%

(by NYS ELAP 198.1)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRF-4-A 223102507-69 NAD
Roof 9 - Canopy Roof By Gymnasium - Roof Flashing / MasticRF4

Off-White/Black, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 12.7%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

Location:

Analyst Description:
Asbestos Types:

Other Material:

NoRF-4-B 223102507-70 NAD
Roof 9 - Canopy Roof By Gymnasium - Roof Flashing / MasticRF4

Off-White/Black, Heterogeneous, Non-Fibrous, Bulk Material

Non-fibrous 20.4%

(by NYS ELAP 198.6)
by Valeriu Voicu
on 10/20/23

See Reporting notes on last page



AmeriSci Job #: 223102507 Page 13 of 13

101061220;  Horace Greeley High School;  70 Roaring Brook
Rd., Chappaqua, NY 10514

PLM Bulk Asbestos Report
Client Name: Langan Engineering & Environmental Services

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: Valeriu Voicu
Date: 10/20/2023

Reviewed by: Marik Peysakhov



Client Name:

223102507

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School;  70 Roaring Brook Rd., Chappaqua, NY 10514

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 RM-1-A L1 RM1 1.116 44.4 21.9 33.6 NAD NAD

Roof 1 - Roof Over Weight Room / Gym - Built-Up Roofing Material Up To 3/8-Inch Thick Built-Up Roofing MaterialsLocation:

02 RM-1-A L2 RM1 0.345 97.7 1.2 1.1 NAD NAD

Roof 1 - Roof Over Weight Room / Gym - 1/16-Inch Thick Tar Paper Under Up To 2-Inch Thick Fiberglass InsulationLocation:

03 RM-1-A L3 RM1 ---- ---- ---- ---- NAD NA

Roof 1 - Roof Over Weight Room / Gym - Felt Paper Associated With 4-Inch Thick Foam Insulation On Metal DeckLocation:

04 RM-1-B L1 RM1 0.726 48.7 17.5 33.9 NAD NAD

Roof 1 - Roof Over Weight Room / Gym - Built-Up Roofing Material Up To 3/8-Inch Thick Built-Up Roofing MaterialsLocation:

05 RM-1-B L2 RM1 0.161 47.6 51.7 0.6 NAD NAD

Roof 1 - Roof Over Weight Room / Gym - 1/16-Inch Thick Tar Paper Under Up To 2-Inch Thick Fiberglass InsulationLocation:

06 RM-1-B L3 RM1 ---- ---- ---- ---- NAD NA

Roof 1 - Roof Over Weight Room / Gym - Felt Paper Associated With 4-Inch Thick Foam Insulation On Metal DeckLocation:

07 RM-2-A L1 RM2 0.870 51.9 14.1 34.0 NAD NAD

Roof 2 - Roof Over Main Gym - Built-Up Roofing Material Up To 3/8-Inch Thick Built-Up Roofing MaterialsLocation:

08 RM-2-A L2 RM2 0.210 99.5 0.2 0.2 NAD NAD

Roof 2 - Roof Over Main Gym - 1/16-Inch Thick Tar Paper Under Up To 2-Inch Thick Fiberglass InsulationLocation:

09 RM-2-A L3 RM2 ---- ---- ---- ---- NAD NA

Roof 2 - Roof Over Main Gym - Felt Paper Associated With 4-Inch Thick Foam Insulation On Metal DeckLocation:

10 RM-2-A L4 RM2 0.289 49.6 26.3 24.0 NAD NAD

Roof 2 - Roof Over Main Gym - 1/16-Inch Thick Tar Paper On Tectum DeckLocation:

11 RM-2-A L5 RM2 ---- ---- ---- ---- NAD NA

Roof 2 - Roof Over Main Gym - Tectum Roof DeckLocation:

12 RM-2-B L1 RM2 0.740 51.6 19.1 29.3 NAD NAD

Roof 2 - Roof Over Main Gym - Built-Up Roofing Material Up To 3/8-Inch Thick Built-Up Roofing MaterialsLocation:

13 RM-2-B L2 RM2 0.251 54.0 11.2 34.8 NAD NAD

Roof 2 - Roof Over Main Gym - 1/16-Inch Thick Tar Paper Under Up To 2-Inch Thick Fiberglass InsulationLocation:

14 RM-2-B L3 RM2 ---- ---- ---- ---- NAD NA

Roof 2 - Roof Over Main Gym - Felt Paper Associated With 4-Inch Thick Foam Insulation On Metal DeckLocation:

15 RM-2-B L4 RM2 0.241 49.0 38.6 12.4 NAD NAD

Roof 2 - Roof Over Main Gym - 1/16-Inch Thick Tar Paper On Tectum DeckLocation:

16 RM-2-B L5 RM2 ---- ---- ---- ---- NAD NA

Roof 2 - Roof Over Main Gym - Tectum Roof DeckLocation:

See Reporting notes on last page



Client Name:

223102507

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School;  70 Roaring Brook Rd., Chappaqua, NY 10514

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 #

17 RM-3-A L1 RM3 0.850 44.6 13.7 41.7 NAD NAD

Roof 3 - Roof Over Building L - Built-Up Roofing Material Up To 3/8-Inch Thick Built-Up Roofing MaterialsLocation:

18 RM-3-A L2 RM3 ---- ---- ---- ---- NAD NA

Roof 3 - Roof Over Building L - 1/2-Inch Thick Gypsum BoardLocation:

19 RM-3-A L3 RM3 ---- ---- ---- ---- NAD NA

Roof 3 - Roof Over Building L - Felt Paper Associated With Up To 10-Inch Thick Foam InsulationLocation:

20 RM-3-A L4 RM3 0.249 72.9 3.3 12.0 Chrysotile 12.0 NA

Roof 3 - Roof Over Building L - Tar Paper / Mastic On Metal DeckLocation:

21 RM-3-B L1 RM3 0.501 52.0 18.3 29.7 NAD NAD

Roof 3 - Roof Over Building L - Built-Up Roofing Material Up To 3/8-Inch Thick Built-Up Roofing MaterialsLocation:

22 RM-3-B L2 RM3 ---- ---- ---- ---- NAD NA

Roof 3 - Roof Over Building L - 1/2-Inch Thick Gypsum BoardLocation:

23 RM-3-B L3 RM3 ---- ---- ---- ---- NAD NA

Roof 3 - Roof Over Building L - Felt Paper Associated With Up To 10-Inch Thick Foam InsulationLocation:

24 RM-3-B L4 RM3 0.258 54.6 4.9 40.5 NA/PS NA

Roof 3 - Roof Over Building L - Tar Paper / Mastic On Metal DeckLocation:

25 RF-1-A RF1 0.729 45.1 9.0 45.9 NAD NAD

Roof 3 - Roof Over Building L - Roof Flashing / MasticLocation:

26 RF-1-B RF1 0.567 50.9 23.4 25.7 NAD NAD

Roof 3 - Roof Over Building L - Roof Flashing / MasticLocation:

27 PMA-1-A PMA1 0.459 64.0 24.6 11.4 NAD NAD

Roof 3 - Roof Over Building L - Mastic On Gray Caulk Around Pipe Associated With HVAC UnitsLocation:

28 PMA-1-B PMA1 0.414 64.0 22.5 13.5 NAD NAD

Roof 3 - Roof Over Building L - Mastic On Gray Caulk Around Pipe Associated With HVAC UnitsLocation:

29 HC-1-A HC1 0.291 32.5 43.5 24.0 NAD NAD

Roof 3 - Roof Over Building L - Caulking Associated With Rooftop HVAC UnitsLocation:

30 HC-1-B HC1 0.298 31.3 45.6 23.1 NAD NAD

Roof 3 - Roof Over Building L - Caulking Associated With Rooftop HVAC UnitsLocation:

31 RM-4-A L1 RM4 0.610 51.6 29.8 18.6 NAD NAD

Roof 4 - Roof Over Buildings J - F Connector - Built-Up Roofing Material Up To 3/8-Inch Thick Built-Up Roofing MaterialsLocation:

32 RM-4-A L2 RM4 0.166 98.2 1.2 0.6 NAD NAD

Roof 4 - Roof Over Buildings J - F Connector - Tar Paper Under PlywoodLocation:

See Reporting notes on last page



Client Name:

223102507

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School;  70 Roaring Brook Rd., Chappaqua, NY 10514

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 #

33 RM-4-B L1 RM4 0.759 51.3 28.9 19.8 NAD NAD

Roof 4 - Roof Over Buildings J - F Connector - Built-Up Roofing Material Up To 3/8-Inch Thick Built-Up Roofing MaterialsLocation:

34 RM-4-B L2 RM4 0.547 61.6 19.0 19.3 NAD NAD

Roof 4 - Roof Over Buildings J - F Connector - Tar Paper Under PlywoodLocation:

35 RF-2-A RF2 0.548 61.1 23.8 15.0 NAD NAD

Roof 4 - Roof Over Buildings J - F Connector - Roof Flashing / MasticLocation:

36 RF-2-B RF2 0.163 96.4 2.3 1.4 NAD NAD

Roof 4 - Roof Over Buildings J - F Connector - Roof Flashing / MasticLocation:

37 PC-1-A PC1 ---- ---- ---- ---- NAD NA

Roof 4 - Roof Over Buildings J - F Connector - Pipe Cover Material Under Buildings J - F ConnectorLocation:

38 PC-1-B PC1 ---- ---- ---- ---- NAD NA

Roof 4 - Roof Over Buildings J - F Connector - Pipe Cover Material Under Buildings J - F ConnectorLocation:

39 RM-5-A L1 RM5 0.705 47.7 9.3 42.9 NAD NAD

Roof 5 - Roof Over Cafeteria - Built-Up Roofing Material Up To 3/8-Inch Thick Built-Up Roofing MaterialsLocation:

40 RM-5-A L2 RM5 ---- ---- ---- ---- NAD NA

Roof 5 - Roof Over Cafeteria - 1/2-Inch Thick Gypsum BoardLocation:

41 RM-5-A L3 RM5 ---- ---- ---- ---- NAD NA

Roof 5 - Roof Over Cafeteria - Felt Paper Associated With Up To 6-Inch Thick Foam InsulationLocation:

42 RM-5-A L4 RM5 0.280 99.3 0.3 0.4 NAD NAD

Roof 5 - Roof Over Cafeteria - Tar Paper / Mastic On Metal DeckLocation:

43 RM-5-B L1 RM5 1.130 41.9 15.9 42.2 NAD NAD

Roof 5 - Roof Over Cafeteria - Built-Up Roofing Material Up To 3/8-Inch Thick Built-Up Roofing MaterialsLocation:

44 RM-5-B L2 RM5 ---- ---- ---- ---- NAD NA

Roof 5 - Roof Over Cafeteria - 1/2-Inch Thick Gypsum BoardLocation:

45 RM-5-B L3 RM5 ---- ---- ---- ---- NAD NA

Roof 5 - Roof Over Cafeteria - Felt Paper Associated With Up To 6-Inch Thick Foam InsulationLocation:

46 RM-5-B L4 RM5 0.408 95.7 0.3 3.9 NAD NAD

Roof 5 - Roof Over Cafeteria - Tar Paper / Mastic On Metal DeckLocation:

47 SDC-1-A SDC1 0.329 73.0 15.4 11.7 NAD NAD

Roof 5 - Roof Over Cafeteria - Black Material Associated With Silver Lining On Fiberglass Duct InsulationLocation:

48 SDC-1-B SDC1 0.274 74.5 14.9 10.5 NAD NAD

Roof 5 - Roof Over Cafeteria - Black Material Associated With Silver Lining On Fiberglass Duct InsulationLocation:

See Reporting notes on last page



Client Name:

223102507

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School;  70 Roaring Brook Rd., Chappaqua, NY 10514

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 #

49 RM-6-A RM6 0.353 95.2 1.7 3.1 NAD NAD

Roof 6 - Canopy Roof Between Buildings F & K - Up To 1/2-Inch Thick Built-Up Roofing Material Under Up To 1-Inch GravelsLocation:

50 RM-6-B RM6 0.553 96.7 0.8 2.5 NAD NAD

Roof 6 - Canopy Roof Between Buildings F & K - Up To 1/2-Inch Thick Built-Up Roofing Material Under Up To 1-Inch GravelsLocation:

51 RM-7-A L1 RM7 0.795 62.6 20.5 17.0 NAD NAD

Roof 7 - Canopy Roof By Main Entrance - Up To 3/8-Inch Thick Built-Up Roofing Material Under Up To 1.5-Inch GravelsLocation:

52 RM-7-A L2 RM7 0.421 66.0 18.2 15.8 NAD NAD

Roof 7 - Canopy Roof By Main Entrance - 1/8-Inch Thick Roofing Membrane Under 2-Inch Thick Press Wood Insulation On Wood DeckLocation:

53 RM-7-B L1 RM7 0.712 63.6 28.8 7.6 NAD NAD

Roof 7 - Canopy Roof By Main Entrance - Up To 3/8-Inch Thick Built-Up Roofing Material Under Up To 1.5-Inch GravelsLocation:

54 RM-7-B L2 RM7 0.690 65.2 19.0 15.8 NAD NAD

Roof 7 - Canopy Roof By Main Entrance - 1/8-Inch Thick Roofing Membrane Under 2-Inch Thick Press Wood Insulation On Wood DeckLocation:

55 RF-3-A RF3 0.971 42.0 16.3 41.7 NAD NAD

Roof 7 - Canopy Roof By Main Entrance - Roof Flashing / MasticLocation:

56 RF-3-B RF3 0.726 48.5 12.9 38.6 NAD NAD

Roof 7 - Canopy Roof By Main Entrance - Roof Flashing / MasticLocation:

57 RM-8-A L1 RM8 0.505 58.1 22.2 19.7 NAD NAD

Roof 8 - Canopy Roof By Auditorium - Up To 1/4-Inch Thick Built-Up Roofing Material Under Up To 1.5-Inch GravelsLocation:

58 RM-8-A L2 RM8 0.104 88.3 3.8 7.9 NAD NAD

Roof 8 - Canopy Roof By Auditorium - Felt Paper Associated With Up To 4-Inch Thick Foam Insulation On Wood DeckLocation:

59 RM-8-B L1 RM8 0.581 61.7 20.4 17.9 NAD NAD

Roof 8 - Canopy Roof By Auditorium - Up To 1/4-Inch Thick Built-Up Roofing Material Under Up To 1.5-Inch GravelsLocation:

60 RM-8-B L2 RM8 0.334 56.9 23.8 19.3 NAD NAD

Roof 8 - Canopy Roof By Auditorium - Felt Paper Associated With Up To 4-Inch Thick Foam Insulation On Wood DeckLocation:

61 CFC-1-A CFC1 0.248 77.3 17.0 5.6 NAD NAD

Roof 9 - Canopy Roof By Gymnasium - Counter Flash CaulkingLocation:

62 CFC-1-B CFC1 0.228 75.1 16.2 8.7 NAD NAD

Roof 9 - Canopy Roof By Gymnasium - Counter Flash CaulkingLocation:

63 RM-9-A L1 RM9 1.019 47.4 14.7 37.9 NAD NAD

Roof 9 - Canopy Roof By Gymnasium - Built-Up Roofing Material Up To 1/2-Inch Thick Built-Up Roofing MaterialsLocation:

64 RM-9-A L2 RM9 ---- ---- ---- ---- NAD NA

Roof 9 - Canopy Roof By Gymnasium - 1/2-Inch Thick Gypsum BoardLocation:

See Reporting notes on last page



Client Name:

223102507

Langan Engineering & Environmental Services

101061220;  Horace Greeley High School;  70 Roaring Brook Rd., Chappaqua, NY 10514

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 #

65 RM-9-A L3 RM9 ---- ---- ---- ---- NAD NA

Roof 9 - Canopy Roof By Gymnasium - Felt Paper Associated With Up To 2-Inch Thick Foam Insulation On Wood DeckLocation:

66 RM-9-B L1 RM9 0.771 49.5 0.5 50.0 NAD NAD

Roof 9 - Canopy Roof By Gymnasium - Built-Up Roofing Material Up To 1/2-Inch Thick Built-Up Roofing MaterialsLocation:

67 RM-9-B L2 RM9 ---- ---- ---- ---- NAD NA

Roof 9 - Canopy Roof By Gymnasium - 1/2-Inch Thick Gypsum BoardLocation:

68 RM-9-B L3 RM9 ---- ---- ---- ---- NAD NA

Roof 9 - Canopy Roof By Gymnasium - Felt Paper Associated With Up To 2-Inch Thick Foam Insulation On Wood DeckLocation:

69 RF-4-A RF4 0.461 80.6 6.7 12.7 NAD NAD

Roof 9 - Canopy Roof By Gymnasium - Roof Flashing / MasticLocation:

70 RF-4-B RF4 0.399 57.6 22.0 20.4 NAD NAD

Roof 9 - Canopy Roof By Gymnasium - Roof Flashing / MasticLocation:

**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 #: 600-27-6. 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: 10/20/2023

Reviewed by: Marik Peysakhov















Regulated Building Materials Survey Report 
Horace Greeley High School 
Chappaqua, New York 10514 
Langan Project No. 101061220 

October 25, 2023 

A P P E N D I X   B 

 Laboratory Results and Chain-of-Custody 
Documentation (PCBs) 



Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
LANGANNJ
48 Hour

10/17/23
SR1
see "By" below

CN, SP

Laboratory Data

HC-1

Phoenix ID: CP27987

10/18/23 10:51

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Vijay Patel
Langan Engineering & Environmental Svcs
300 Kimball Drive
4th Floor
Parsippany NJ 07054

Analysis Report
October 25, 2023

Date Time

SDG ID: GCP27987

Client ID:
Project ID: 101061220 HORACE GREELEY HIGH 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 10/23/23 B/R/RB SW3540C

Polychlorinated Biphenyls
NDPCB-1016 470 10/25/23 SC SW8082Aug/Kg 2
NDPCB-1221 470 10/25/23 SC SW8082Aug/Kg 2
NDPCB-1232 470 10/25/23 SC SW8082Aug/Kg 2
NDPCB-1242 470 10/25/23 SC SW8082Aug/Kg 2
NDPCB-1248 470 10/25/23 SC SW8082Aug/Kg 2
NDPCB-1254 470 10/25/23 SC SW8082Aug/Kg 2
NDPCB-1260 470 10/25/23 SC SW8082Aug/Kg 2
NDPCB-1262 470 10/25/23 SC SW8082Aug/Kg 2
NDPCB-1268 470 10/25/23 SC SW8082Aug/Kg 2
NDTotal PCBs 470 10/25/23 SC SW8082Aug/Kg 12

QA/QC Surrogates
35% DCBP 10/25/23 SC 30 - 150 %% 2
37% DCBP (Confirmation) 10/25/23 SC 30 - 150 %% 2
18% TCMX 10/25/23 SC 30 - 150 %% 32
20% TCMX (Confirmation) 10/25/23 SC 30 - 150 %% 32

Page 1 of 4Ver 1



HC-1
Phoenix I.D.: CP27987

Client ID:
101061220 HORACE GREELEY HIGH 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:
Poor surrogate recovery was observed for PCBs.  Sample was re-extracted with similar results.

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
October 25, 2023

1 = This parameter is not certified by the primary accrediting authority (NY NELAC) for this matrix.  NY NELAC does not offer certification for all 
parameters at this time.
3 = This parameter exceeds laboratory specified limits.

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.

Official Report Release To Follow

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.

Page 2 of 4Ver 1



Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
LANGANNJ
48 Hour

10/17/23
SR1
see "By" below

CN, SP

Laboratory Data

CFC-1

Phoenix ID: CP27988

10/18/23 10:51

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Vijay Patel
Langan Engineering & Environmental Svcs
300 Kimball Drive
4th Floor
Parsippany NJ 07054

Analysis Report
October 25, 2023

Date Time

SDG ID: GCP27987

Client ID:
Project ID: 101061220 HORACE GREELEY HIGH 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 10/20/23 B/R/AC1 SW3540C

Polychlorinated Biphenyls
NDPCB-1016 790 10/23/23 SC SW8082Aug/Kg 5
NDPCB-1221 790 10/23/23 SC SW8082Aug/Kg 5
NDPCB-1232 790 10/23/23 SC SW8082Aug/Kg 5
NDPCB-1242 790 10/23/23 SC SW8082Aug/Kg 5
NDPCB-1248 790 10/23/23 SC SW8082Aug/Kg 5
NDPCB-1254 790 10/23/23 SC SW8082Aug/Kg 5
NDPCB-1260 790 10/23/23 SC SW8082Aug/Kg 5
NDPCB-1262 790 10/23/23 SC SW8082Aug/Kg 5
NDPCB-1268 790 10/23/23 SC SW8082Aug/Kg 5
NDTotal PCBs 790 10/23/23 SC SW8082Aug/Kg 15

QA/QC Surrogates
44% DCBP 10/23/23 SC 30 - 150 %% 5
40% DCBP (Confirmation) 10/23/23 SC 30 - 150 %% 5
41% TCMX 10/23/23 SC 30 - 150 %% 5
40% TCMX (Confirmation) 10/23/23 SC 30 - 150 %% 5

Page 3 of 4Ver 1



CFC-1
Phoenix I.D.: CP27988

Client ID:
101061220 HORACE GREELEY HIGH 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
October 25, 2023

1 = This parameter is not certified by the primary accrediting authority (NY NELAC) for this matrix.  NY NELAC does not offer certification for all 
parameters at this time.

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.

Official Report Release To Follow

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.

Page 4 of 4Ver 1



Sample Criteria Exceedances ReportWednesday, October 25, 2023 Page 1 of 1

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCP27987 - LANGANNJCriteria: 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.





Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
LANGANNJ
72 Hour

10/16/23
SR1
see "By" below

SP, CN

Laboratory Data

DC-1

Phoenix ID: CP27004

10/17/23 9:55

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Vijay Patel
Langan Engineering & Environmental Svcs
300 Kimball Drive
4th Floor
Parsippany NJ 07054

Analysis Report
October 25, 2023

Date Time

SDG ID: GCP27004

Client ID:
Project ID: 101061220 HORACE GREELEY HIGH 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 10/23/23 B/R/RB SW3540C

Polychlorinated Biphenyls
NDPCB-1016 810 10/24/23 SC SW8082Aug/Kg 5
NDPCB-1221 810 10/24/23 SC SW8082Aug/Kg 5
NDPCB-1232 810 10/24/23 SC SW8082Aug/Kg 5
NDPCB-1242 810 10/24/23 SC SW8082Aug/Kg 5
NDPCB-1248 810 10/24/23 SC SW8082Aug/Kg 5
NDPCB-1254 810 10/24/23 SC SW8082Aug/Kg 5
NDPCB-1260 810 10/24/23 SC SW8082Aug/Kg 5
NDPCB-1262 810 10/24/23 SC SW8082Aug/Kg 5
NDPCB-1268 810 10/24/23 SC SW8082Aug/Kg 5
NDTotal PCBs 810 10/24/23 SC SW8082Aug/Kg 15

QA/QC Surrogates
33% DCBP 10/24/23 SC 30 - 150 %% 5
35% DCBP (Confirmation) 10/24/23 SC 30 - 150 %% 5
36% TCMX 10/24/23 SC 30 - 150 %% 5
40% TCMX (Confirmation) 10/24/23 SC 30 - 150 %% 5

Page 1 of 4Ver 1



DC-1
Phoenix I.D.: CP27004

Client ID:
101061220 HORACE GREELEY HIGH 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
October 25, 2023

1 = This parameter is not certified by the primary accrediting authority (NY NELAC) for this matrix.  NY NELAC does not offer certification for all 
parameters at this time.

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.

Official Report Release To Follow

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.

Page 2 of 4Ver 1



Sample Information Custody Information
Matrix:
Location Code:
Rush Request:
P.O.#:

Collected by:
Received by:
Analyzed by:

CAULK
LANGANNJ
5 Day

10/16/23
SR1
see "By" below

SP, CN

Laboratory Data

MSC-1

Phoenix ID: CP27005

10/17/23 9:55

Parameter Result
RL/
PQL Units Date/Time By Reference

FOR: Attn: Vijay Patel
Langan Engineering & Environmental Svcs
300 Kimball Drive
4th Floor
Parsippany NJ 07054

Analysis Report
October 25, 2023

Date Time

SDG ID: GCP27004

Client ID:
Project ID: 101061220 HORACE GREELEY HIGH 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 10/22/23 R/HL SW3540C

Polychlorinated Biphenyls
NDPCB-1016 570 10/23/23 SC SW8082Aug/Kg 1
NDPCB-1221 570 10/23/23 SC SW8082Aug/Kg 1
NDPCB-1232 570 10/23/23 SC SW8082Aug/Kg 1
NDPCB-1242 570 10/23/23 SC SW8082Aug/Kg 1
NDPCB-1248 570 10/23/23 SC SW8082Aug/Kg 1
NDPCB-1254 570 10/23/23 SC SW8082Aug/Kg 1
NDPCB-1260 570 10/23/23 SC SW8082Aug/Kg 1
NDPCB-1262 570 10/23/23 SC SW8082Aug/Kg 1
NDPCB-1268 570 10/23/23 SC SW8082Aug/Kg 1
NDTotal PCBs 570 10/23/23 SC SW8082Aug/Kg 11

QA/QC Surrogates
52% DCBP 10/23/23 SC 30 - 150 %% 1
66% DCBP (Confirmation) 10/23/23 SC 30 - 150 %% 1
39% TCMX 10/23/23 SC 30 - 150 %% 1
47% TCMX (Confirmation) 10/23/23 SC 30 - 150 %% 1

Page 3 of 4Ver 1



MSC-1
Phoenix I.D.: CP27005

Client ID:
101061220 HORACE GREELEY HIGH 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
October 25, 2023

1 = This parameter is not certified by the primary accrediting authority (NY NELAC) for this matrix.  NY NELAC does not offer certification for all 
parameters at this time.

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.

Official Report Release To Follow

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.

Page 4 of 4Ver 1



Sample Criteria Exceedances ReportWednesday, October 25, 2023 Page 1 of 1

Acode Phoenix Analyte CriteriaResult RLSampNo
Analysis

UnitsCriteria

GCP27004 - LANGANNJCriteria: 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.





Regulated Building Materials Survey Report 
Horace Greeley High School 
Chappaqua, New York 10514 
Langan Project No. 101061220 

October 25, 2023 

A P P E N D I X   C 

Langan’s Certifications 
and Laboratory Accreditations 



DIVISION OF SAFETY & HEALTH LICENSE AND CERTIFICATE UNIT, STATE OFFICE CAMPUS, BLDG. 12, ALBANY, NY 12226        ASBESTOS HANDLING LICENSE  
Langan Engineering, Environmental, Surveying, Landscape Architecture and Geology, D.P.C. 

300 Kimball Drive, 4th Floor, Parsippany, NJ, 07054 
 

 
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:

70336
RESTRICTED
02/17/2023
03/31/2024
Vijay Patel







Sanjaykumar B Patel

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 November 20, 2024

Certification #

LBP-R-4543-2

Issued On

June 04, 2021

Ben Conetta, Chief

Chemicals and Multimedia Programs Branch

Risk Assessor





LAB ID: 11480

MS. KAROL H. LU
AMERICA SCIENCE TEAM NEW YORK, INC
117 EAST 30TH ST
NEW YORK,  NY  10016 Certificate Expiration Date:

April 01, 2024

Dear Ms. Lu,

March 30, 2023

Sincerely,

Director, Environmental Laboratory Approval Program
Amy J. Steuerwald, Ph.D.

Enclosed are certificate(s) of approval issued to your environmental laboratory for the current permit year. The
certificate(s) supersede(s) any previously issued one(s) and is(are) in effect through the expiration date listed.
Please carefully examine the certificate(s) to insure that the categories, subcategories, analytes, and methods
for which your laboratory is approved are correct. In addition, verify that your laboratory's name, address, lead
technical director, and identification number are accurate.

Pursuant to NYCRR Subpart 55-2.2, original certificates must be posted conspicuously in the laboratory and
copies shall be made available to any client of the laboratory upon request.

Pursuant to NYCRR Subpart 55-2.6, any misrepresentation of the fields of accreditation (category - method -
analyte) for which your laboratory is approved may result in denial, suspension, or revocation of your
certification.  Any use of the Environmental Laboratory Approval Program (ELAP) or National Environmental
Laboratory Accreditation Program (NELAP) name, reference to the laboratory's approval status, and/or using
the NELAP logo in any catalogs, advertising, business solicitations, proposals, quotations, laboratory
analytical reports, or other materials must include the laboratory's ELAP identification number and distinguish
between testing for which the laboratory is approved and testing for which the laboratory is not approved.

If you have any questions, please contact us at the Environmental Laboratory Approval Program, Wadsworth
Center, New York State Department of Health, Empire State Plaza, Albany NY, 12237; by phone at (518)
485-5570; by facsimile at (518) 485-5568; and by email at elap@health.ny.gov.



 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

MS. KAROL H. LU
AMERICA SCIENCE TEAM NEW YORK, INC
117 EAST 30TH ST
NEW YORK, NY   10016

NY Lab Id No: 11480

NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Expires
Issued

Revised

12:01 AM April 01, 2024
April 01, 2022
March 30, 2023

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

Serial No.: 66402
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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1.0 SCOPE OF WORK 
 
On October 30, 1987, the U.S. Government issued a final rule under Section 203 of Title II of the 

Toxic Substances Control Act (TSCA) entitled Asbestos Containing Materials in Schools, 40 CFR 

Part 763 (as amended through December 31, 2002). The Environmental Protection Agency (EPA) 

was charged with enforcing this ruling, which was the result of federal legislation known as the 

Asbestos Hazard Emergency Response Act (AHERA). This action represented a substantial 

expansion of the 1982 version of 40 CFR Part 763, and placed following additional burdens on the 

Local Education Agency (LEA): 

 
 All local education agencies (LEAs) identify ACBM in their school buildings. Once doing 

so, the LEAs must submit a Management Plan to the State Education Department by October 

12, 1988. 

 

 At least once every six months after the Management Plan is in effect; the LEA Designee 

shall conduct a periodic surveillance in each school building containing ACBM. Non-

accredited personnel may perform the periodic surveillance. The surveillance requires that a 

visual inspection of all areas that have been identified in the Management Plan as ACBM be 

conducted and any changes in the condition of the ACBM be noted. This information shall be 

recorded as well as the date and the name of the person performing the surveillance. This 

information should be submitted to Designated Person to be included in the Management 

Plan. 

 

 At least once every three years, the LEA must have a re-inspection of its building. The re-

inspection must be performed by an accredited inspector who should recheck all ACBM or 

assumed ACBM and reassess any changes in its condition. This information should be 

included within the Management Plan. 

 

WSP has been retained by Chappaqua Central School District (CCSD) to perform the 2022 

AHERA 3-year re-inspection of their school district. The re-inspection process consists of four 

phases prior to final submission. The four phases are: 1) management plan review, 2) field 

inspection, 3) update of the original management plan, and 4) review of the new, updated 

management plan with the LEA Designee of the school district. 

 
 1.1 ORIGINAL MANAGEMENT PLAN REVIEW 

 



 
 AHERA 3-YEAR RE-INSPECTION REPORT AND MANAGEMENT PLAN 

 

CHAPPAQUA CENTRAL SCHOOL DISTRICT Page - 2  HORACE GREELEY HIGH SCHOOL 

The initial phase requires the accredited inspector and/or management planner to review the original 
management plan. The inspector ascertains for each school building in the district, all the materials 
that were assumed or confirmed to contain asbestos through bulk sample analysis. The locations, 
material type (surfacing, thermal system insulation (TSI), or miscellaneous), and quantities for each 
homogeneous area are identified. 
 
Based on the information compiled during the management plan review provided by the school 
district, the inspector then develops a field re-inspection form which will be utilized in phase 2 (field 
inspection). 
 

 1.2 FIELD INSPECTION 
 
The second phase is the actual inspection of the materials assumed or confirmed to contain asbestos 
in the original management plan for each building. The inspector enters a space, which was shown 
to contain asbestos during the original inspection. The inspector determines if the ACBM(s) is still 
present in the room or if it has been abated. If the ACBM(s) is still present, the inspector confirms 
the quantity of material(s), checks to see if the material(s) is friable and observes the condition of 
the material(s) for damage. This information is then recorded on the field inspection forms. 
Additionally, any useful information, which may be used in updating the management plan, is 
noted. The inspector continues the process throughout each school building. 
 
If during the inspection the inspector observes any previously unidentified suspect materials, a bulk 
sample may be collected to determine if the material contains asbestos. Bulk samples are taken only 
with the approval of the LEA Designee of the school district. If bulk samples are not collected, then 
the material is assumed to contain asbestos. 
 
On June 7, 2022 an AHERA re-inspection of the Chappaqua CSD schools was performed by the 
following NYS/AHERA accredited inspector(s).  
 

Name NYSDOL # Exp. Date 

Williams Ng-Feng 14-09012 04/23 

Dmitri Kirnossenko 07-01720 08/22 

 
The management plan was developed by the following NYS/AHERA accredited Management 
Planner(s): 
 

Name NYSDOL # Exp. Date 

Alexander Smolyar 12-07624 10/23 

 
Note:  Copies of current certificates are included in Appendix 6. 
 
This inspection report updates the information and conditions on all ACBM described and assessed 
in the original report(s). In addition, any ACBM which was not identified in the original inspection 
but was discovered during this survey has been included in this report.  
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 1.3 UPDATE OF THE ORIGINAL MANAGEMENT PLAN 
 
The third phase of the re-inspection is updating the original management plan. The management 
plan is written by a state certified management planner. The inspector sorts the data collected during 
the actual inspection into tabulated forms based on the space I.D. # and the type of material. The 
Management Planner then determines the necessary response actions required to be taken by the 
school district in order to maintain the ACBM and develops the new, updated management plan. 
 

1.4 UPDATE MANAGEMENT PLAN REVIEW WITH DISTRICT LEA 
DESIGNEE 

 
The fourth phase of the re-inspection is a review of the updated management plan with the school 
district's LEA Designee in order to familiarize the LEA Designee with the information contained in 
the management plan. The Management Planner and the LEA Designee review the data collected 
and the response actions recommended. Any appropriate recommendations made by the LEA 
Designee are incorporated into the management plan before final submission. The LEA Designee 
then signs the final copy of the management plan. 
 

In the future, the Management Plan must be updated whenever an abatement of ACBMs is 
performed. The six-month periodic surveillance of the school district is still required after the re-
inspection. 
 
In New York State, the School Asbestos Safety Act (SASA) located in the New York State 
Education Law Sections 430 through 437, also requires the LEA for the District to re-inspect the 
buildings for ACBM every three years. SASA requires the LEA to submit the AHERA 3-year re-
inspection data to the New York State Education Department via electronic reporting form. These 
forms are generally supplied to the District at the beginning of the re-inspection with dates when the 
re-inspection must be completed and submitted by.  
 

This 3-year re-inspection cannot accurately determine all ACM that may be present in or behind 
walls, ceilings and floors. Before the start of any renovation project, existing plans and 
specifications regarding the building materials used in construction (i.e. plaster materials, gypsum 
board, pipe insulation, etc.) should be reviewed. If necessary, access holes may be made in the 
walls, ceilings and/or floor to look for ACM pipe insulation. Properly trained personnel should 
perform this work. If a suspect material is found, bulk sampling should be conducted prior to 
construction to protect workers from possible exposure and contamination.  
 
During the original inspection, not all varieties of floor tiles used in the buildings were sampled and 
analyzed. Some floor tiles were assumed to contain asbestos. These tiles are non-friable as long as 
they remain in good condition. The floor tile, floor tile mastic, and/or the under lying felt paper must 
be sampled prior to any renovation or removal project which will disturb the materials. 
 
Fire doors have also been assumed to contain asbestos in the core as a fire retardant. If the doors are 
to be removed, drilled or affected where the interior would be exposed, the necessary precautions 
should be taken. 
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Roofing materials, which are not covered by the 3-year re-inspection, should be considered as 
suspect materials. Core samples down to the substrate of all homogeneous roofing materials should 
be collected and analyzed for asbestos before the start of any renovation project.  
 
Bulk sample collection must be conducted by a NYSDOL licensed inspector(s) with valid 
certificate(s), and an ELAP accredited laboratory should perform all bulk sample analysis.  
 
The Operations and Maintenance Plan found in Section 4.0 of the management plan must be kept up 
to date. It contains important information for working with and maintaining materials that contain 
asbestos. 
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2.0 SITE DESCRIPTION 
 
 
 

  Horace Greeley High School 

   70 Roaring Brook Road 

   Chappaqua, New York 10514 

   Number of Levels: Two (2) Levels 

   Re-inspection Date(s): June 7, 2022 

Building Contains: Friable and Non-Friable  
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3.0 ASSESSMENT OF ACBM 
 

 3.1 ACBM CATEGORIES 
 
The ACBM's at the school were inspected and described in each building space accessible by 
nondestructive means. The inspector(s) assessed all friable known or assumed ACBM in the school 
building in accordance with 40 CFR Part 763.88. In addition, all other non-friable ACBM were also 
assessed. Hazardous Assessment form, which is located in Appendix 3, lists a space by space 
description of the ACBM and their appropriate response actions. 
 
The ACBM and assumed ACBM were classified according to these categories in 40 CFR Part 
763.88: 
 
 1. DAMAGED OR SIGNIFICANTLY DAMAGED THERMAL SYSTEM 

INSULATION (TSI). Plumbing and HVAC mechanical equipment insulation with 
greater than 1 percent damage; 

 
 2. DAMAGED FRIABLE SURFACING ACBM. Sprayed or troweled on coating 

material applied to interior structural components. Damaged less than 10 percent 
(evenly distributed throughout the material) or 25 percent (localized); 

 
 3. SIGNIFICANTLY DAMAGED FRIABLE SURFACING ACBM. Same 

description as No. 2 with damage extent greater than 10 percent (distributed) or 25 
percent (localized); 

 
 4. DAMAGED OR SIGNIFICANTLY DAMAGED FRIABLE 

MISCELLANEOUS ACBM. Friable ACBM, excluding thermal system insulation 
or surfacing material with damage greater than 1 percent; 

 
 5. ACBM WITH POTENTIAL FOR DAMAGE. Material susceptible to physical, 

water or other damages; 
 
 6. ACBM WITH THE POTENTIAL FOR SIGNIFICANT DAMAGE. Material 

easily susceptible to physical, water or other damages; 
 
 7.  ANY REMAINING FRIABLE ACBM OR FRIABLE SUSPECTED ACBM.  
 
The ACBM's in each functional space were assessed as to the location and quantity of material, 
friability, severity of damage (percentage of total amount), extent of damage (scattered or localized), 
and type of damage (flaking, blistering, water damage or other signs of physical damage). Other 
considerations that were taken into account included whether the material was accessible, the 
material's potential for disturbance, known or suspected causes of damage (e.g., air erosion, 
vandalism, vibration, water, etc.), and preventive measures which might eliminate the reasonable 
likelihood of undamaged ACM from becoming significantly damaged. 
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 3.2 RESPONSE ACTIONS 

 
According to 40 CFR Part 763.88(d), the LEA shall select a person fully accredited to develop 
management plans. NYS and AHERA accredited personnel reviewed the results of the inspection 
and assessment for the facility. When choosing among the various response actions, a number of 
factors were taken into consideration including, but not limited to, damage, potential for damage, 
type of material, and any planned renovations or change of use for the building area. The response 
actions were planned following a 2 fold strategy. First, in order to eliminate any imminent health 
risk, all areas which contain significantly damaged ACBM will be abated in a timely fashion. The 
second series of response actions are to repair, or abate where repair is not feasible, damaged 
ACBM. The final series of response actions are primarily precautionary steps to ensure that damage 
is not inflicted upon ACBM which currently exists in an intact state. The specific action taken will 
depend upon accessibility of the area, current occupancy, and the degree of any possible air erosion. 
These areas, as well as all remaining ACBM, shall be under constant surveillance until the material 
is ultimately removed.  
 
Hazardous Assessment Form identifies the recommended appropriate response actions on a space 
by space basis. At a minimum, the response actions conform with 40 CFR Part 763.90. These 
response actions are consistent with the assessments and are intended to protect human health and 
the environment.  
 
Hazardous Assessment Form, found in Appendix 4 of this report, list the response actions in the 
form of these three response action codes: 
 

1. REMOVAL 
2. REPAIR 
3. OPERATIONS & MAINTENANCE (O&M) 

 
Combinations of response action codes for each functional space represent the recommended 
actions to be performed in order to comply with minimum responses outlined under 40 CFR Part 
763.90. It is the LEA's responsibility to ensure implementation of the appropriate response action 
consistent with the assessment findings. The LEA shall arrange to have the actions designed and 
completed by NYS and EPA accredited persons. The LEA shall select those response actions which 
protect human health and the environment, according to the least burdensome method. 
 
If damaged or significantly damaged asbestos containing TSI is present, the LEA must at least clean 
the area surrounding the damage and repair the damage points. It is recommended that all TSI be 
included in an Operations and Maintenance (O&M) program according to 40 CFR Part 763.91 and 
as part of the management plan. Removal of asbestos containing TSI is recommended whenever 
economically feasible or when school renovation and/or demolition may impact on the material. 
 
If damaged friable surfacing ACBM or damaged friable miscellaneous ACBM has been identified, 
the LEA may choose encapsulation, enclosure, removal or repair of the damaged material. The 
AHERA regulation requires the LEA to determine which of the appropriate response actions best 
protects human health and the environment. The LEA may then determine the least burdensome 
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response action based on local circumstances such as building occupancy and use patterns and 
economic concerns such as short and long term costs. Wherever this material has been repaired, 
encapsulated or enclosed, the LEA should implement an O&M program until the material has been 
removed. 
 
If significantly damaged friable surfacing or miscellaneous ACBM is present, the LEA shall 
determine whether there is a need to isolate and/or restrict access to the functional space. The LEA 
must then encapsulate, enclose or remove as necessary to protect human health and the 
environment. Where material has been repaired, encapsulated or enclosed, the LEA shall implement 
an O&M program until the material has been removed.  
 
If any surfacing, thermal system or miscellaneous ACBM that has the potential for damage is 
present in the school building, the LEA shall implement an O&M program. The LEA should take 
preventative measures as part of the management plan to eliminate the likelihood that the ACBM or 
its protective cover shall be disturbed, damaged, deteriorated or delaminated. 
 
If any surfacing, thermal or miscellaneous ACBM that has the potential for significant damage is 
present in the school building, the LEA shall implement an O&M program. The LEA should take 
preventative measures as part of the management plan to eliminate the likelihood that the ACBM or 
its protective coating shall be disturbed, damaged, deteriorated or delaminated. These measures 
must remain in place until the material has been removed. 
 
If the appropriate preventative measures cannot be effectively implemented, the LEA should 
determine whether there is a need for the functional space to be isolated and access to it restricted. 
The ACBM should be removed, or other acceptable abatement action taken, as soon as possible to 
protect human health and the environment. 
 
Asbestos abatement actions other than small scale, short duration repairs as defined under AHERA 
and according to New York State requirements must be designed by persons accredited to design 
response actions. All asbestos abatement activities shall be performed according to federal, state and 
local regulations. 
 

 3.3 ADDITIONAL INSPECTION AND ASSESSMENT CONDITIONS 
 
In addition to the information included in this report, the LEA should be aware of the following: 
 
A. Any building materials on the exterior of the building, structural building materials, such as 

cinderblock, and undiscovered materials are not part of this AHERA inspection. Prior to any 
disturbance of the above materials, samples shall be collected and analyzed for asbestos 
content by a licensed inspector and an accredited laboratory. Materials defined as 
undiscovered shall include all suspected ACBM in concealed spaces and those not identified 
in the functional spaces inspected.  

 
B. All future building materials -- mastics, adhesives, building components -- to become part of 

the building structure should be checked for asbestos content. 
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C. All materials in the AHERA survey which were assumed to contain asbestos should be re-
sampled and analyzed by a licensed inspector and an accredited laboratory prior to any 
disturbance thereof. 

 
D. The descriptions of homogenous material types and colors of the materials found in this 

survey are subjective. Notify the inspector in writing with any questions concerning these 
descriptions. 

 
E. Square footages, lengths and other dimensional descriptions are approximate and should be 

verified prior to designing or scheduling any abatement activity. 
 
F. All actions pursuant to AHERA and to all other applicable regulations should be kept up to 

date at all times within the management plan. 
  

 3.4 RE-INSPECTION FINDINGS 
 

A. Horace Greeley High School 
 

The following is a listing of priority areas for the school with recommended 
response actions. A complete listing of the conditions of all ACM reassessed in the 
building during inspection can be found in Appendix 3. 

 
1. Location: Space I.D # B100P – Plenum Above 

Auditorium 
 ACM: Pipe Fittings 
 Homogeneous Material: 02 
 Condition: Significant Damage 
 Recommended Response 

Action: 
Remove 

 
 
2. Location: Space I.D # H1010 – Garage Storage 

Room 
 ACM: Pipe Fittings 
 Homogeneous Material: 02 
 Condition: Significant Damage 
 Recommended Response 

Action: 
Remove 

 
All other areas which contains assumed or confirmed asbestos containing building 
materials should be maintained under operations and maintenance (O&M) 
procedures, unless otherwise noted. 
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4.0 OPERATIONS AND MAINTENANCE PROGRAM 
 
O&M REQUIREMENTS FOR SCHOOL PERSONNEL AND/OR CUSTODIAL STAFF: 
 
In case of a fiber release episode where ACBM or assumed ACBM is damaged or disturbed, the 
school personnel and/or custodial staff shall contact Buildings & Grounds office at (914) 238-7210 
or District LEA Mr. Joseph Gramando at (914) 238-7200 ext. 1201. 
 
O&M REQUIREMENTS FOR ASBESTOS CONTRACTOR PERFORMING O&M WORK: 
 
The asbestos contractor performing O&M work shall adhere to the following program. 
 
The asbestos management program has been revised for the school based on the inspection results. 
The revised management plan must be kept on school premises and be readily available during 
normal business hours without cost or other restriction, for inspection by the EPA, state 
representatives and the general public which includes teachers, other school personnel and their 
representatives, and parents. The LEA shall adhere to these as well as all other applicable regulatory 
requirements. The LEA shall initiate an operations and maintenance program whenever ACBM is 
present in a regulated building (40 CFR Part 763.91). An O&M program outlines the series of work 
practices required to maintain friable ACBM in good condition, to insure clean up of asbestos fibers 
previously released, and to prevent further release by minimizing and controlling damage to the 
ACBM. The elements of an O&M program include notification and labeling, employee training, 
worker protection and medical surveillance, cleaning and maintenance operations, fiber release 
episode management, periodic surveillance and record keeping. 
 
The New York State regulations adopted in Title 12 of the Official Compilation of Codes, Rules, 
and Regulations, Part 56 has been adopted to require appropriate training and certification for those 
persons employed or contracted to handle asbestos, including the supervision of such actions. The 
guidelines have set forth standards and procedures that shall be followed when removal, enclosure, 
encapsulation, repair or disruption of asbestos or asbestos containing materials has occurred. An 
inspection and enforcement program within the NYSDOL has been established to address such 
actions. Since Industrial Code Rule 56 applies to public authorities, i.e. the LEA's, it is 
recommended that a full understanding of the rule be obtained prior to the implementation of the 
O&M program. 
 

 4.1 DEFINITIONS 
 
Abatement: Procedures to control fiber release from asbestos material. This includes removal, 
encapsulation, enclosure, repair, disturbance of friable asbestos or any handling of asbestos material 
that may result in the release of asbestos fiber.  
 
Accessible: When referring to ACM, the material is subject to disturbance by school building 
occupants or custodial or maintenance personnel in the course of their normal activities. 
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Asbestos Containing Material (ACM): In reference to school buildings, any material containing 
more than one percent asbestos. 
 

Asbestos Containing Building Material (ACBM): Surfacing ACM, thermal insulation or 
miscellaneous ACM found in or on interior structural members or other parts of a building. 
 

Asbestos Debris: Fragments of ACBM that can be identified by color, texture or composition. This 
may include dust if confirmed by a licensed inspector. 
 

ACBM Condition: 

Good: No visible damage or deterioration, or showing only very limited damage or 

deterioration. 

Damaged: Physical injury or deterioration such that the internal structure of the material 

is inadequate, material which has delaminated such that its bond to the substrate is 

inadequate, or which lacks fiber cohesion or adhesion properties for any other reason. 

Thermal system insulation (TSI) is considered damaged when it is lacking part or all of 

its covering. Such damage may be shown by the separation of ACM into layers; flaking, 

blistering, or crumbling; water damage or stains; scrapes, mars or gouges; exposed TSI 

beneath its covering. 

Significantly Damaged: Damage that is extensive and severe. 

 

Action Level: An airborne concentration of asbestos of 0.1 fibers per cubic centimeter of air 

calculated as an 8 hour TWA (Time Weighted Average). 

 

AHERA: The Asbestos Hazard Emergency Response Act. Signed into law on October 22, 1986 

by former President Ronald Reagan. It required schools to identify asbestos containing materials 

in buildings, institute programs aimed at minimizing the risk of asbestos exposure in those 

buildings, and re-inspect those materials at least every three years. 
 

Amosite: (Brown Asbestos) an asbestiform mineral of the amphibole group. It is the second 

most commonly used form of asbestos in the U.S. 
 

Asbestos: A naturally occurring fibrous incombustible mineral, which is known to be 

carcinogenic when, inhaled or ingested. 
 

Assessment: Evaluation of the physical condition and potential for damage of all friable ACBM 

and asbestos-containing thermal system insulation. AHERA requires classification of each 
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ACBM assessed into one of seven categories based on material type and damage/potential for 

damage. 
 

Bulk Sample: A small portion of a suspect asbestos containing building material collected by 

the inspector for laboratory analysis to determine asbestos content. 
 

Chrysotile: (White Asbestos) the only asbestos form mineral of the serpentine group. It is the 

most common form of asbestos used in buildings. 
 

Contractor: A public authority or any other governmental agency or instrumentality thereof, 

self employed person, company, unincorporated association, firm, partnership or corporation and 

any owner or operator thereof, which engages in an asbestos project or employs persons engaged 

in any phase of an asbestos project. 
 

Encapsulant: A liquid material which can be applied to asbestos-containing material and which 

prevents the release of asbestos fibers from the material either by creating a membrane over the 

surface (bridging encapsulant) or by penetrating into the material and binding its components 

together (penetrating encapsulant). 
 

Encapsulation: The treatment of ACBM with a material that surrounds or embeds asbestos 

fibers in an adhesive matrix to prevent the release of fibers. Two common types of encapsulant 

are bridging (surface binding) and penetrating. 

 

Enclosure: An airtight, impermeable, permanent barrier around ACBM to prevent the release of 

fibers. 

 

EPA: The United States Environmental Protection Agency, Region II, Air and Hazardous 

Material Division. As of 1995, located at 26 Federal Plaza, New York, N.Y. 10278. 

 

Fiber Release Episode: Any uncontrolled or unintentional disturbance of ACBM resulting in 
visible emissions. 
 
Friable: Material that, when dry, can be crumbled, pulverized, or reduced to powder by hand 
pressure. This includes previously non-friable material that after becoming damaged to the extent 
that, when dry, can be crumbled, pulverized, or reduced to powder by hand pressure. 
 

Functional Space: Room or group of rooms, or homogenous area. 
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High Efficiency Particulate Air (HEPA): Refers to a mechanical filtration system capable of 
trapping and retaining at least 99.97% of all non-dispersed particles 0.3 microns in equivalent 
diameter or larger. 
 

Homogeneous Area: An area of surfacing material, thermal system insulation material, or 

miscellaneous material that is uniform in color and texture. 

 

Inspector: Any person who performs the limited tasks involved in the survey, identification, and 

assessment of the condition of asbestos and asbestos material and the recording and reporting 

thereof, or who is involved in the collection of bulk samples of asbestos material or suspected 

asbestos material for laboratory analysis. 

 

LEA: Local Education Agency, the governing authority of a school. 

 

Management Plan: A document that describes all activities planned and undertaken to comply 

with all regulations, such as building inspections to identify asbestos-containing materials, 

response actions, and operations and maintenance programs to minimize the risk of exposure to 

asbestos. 

 

Management Planner: Any person who assesses the hazard posed by the presence of asbestos 

or asbestos containing material and/or who recommends appropriate response actions and a 

schedule for such response actions. 

 

Miscellaneous Material: Interior building material on structural components or fixtures such as 

floor or ceiling tiles. 

 

NESHAP: The National Emission Standards for Hazardous Air Pollutants, EPA rules under the 

Clean Air Act. 

 

NYSDOL: The New York State Department of Labor. 

 

OSHA: The Occupational Safety and Health Administration. As of 1990, located at 200 

Constitution Avenue, N.W., Washington, D.C. 20210. 

 

Operations and Maintenance Program: A program of work practices to maintain ACBM in good 
condition, to insure clean up of asbestos fibers previously released, and to further prevent fiber 
release by minimizing and controlling damage to ACBM. 
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Periodic Surveillance: A visual examination for any change in material condition of ACBM and 

assumed ACBM in a building.  

 

Personal Protective Equipment: Clothing, head gear, eye protection, footwear and gloves as 

required. 

 

PLM: Polarized Light Microscopy. 

 

Re-inspection: The re-examination, by an accredited inspector, of a building for which an 

original inspection was previously performed, including a re-evaluation and response action 

recommendations by an accredited management planner.  

 

Removal: The taking out or stripping of ACBM from a functional space or substrate. 

 

Repair: A corrective action using specified work practices to return damaged ACBM to an 

undamaged condition to prevent fiber release.  

 

Response Action: Methods including removal, encapsulation, enclosure, repair, and operations 

and maintenance that protect human health and the environment from friable ACBM. 

 

Restricted Handler: Any person performing any limited or special tasks in preparation for or 

ancillary to an asbestos project, such as a carpenter, electrician, plumber, or similar occupation, 

or any other person who may incidentally disturb asbestos during the course of any employment. 

 
Routine Maintenance: An area, such as a boiler room or mechanical room, that is not normally 
frequented by students and in which maintenance employees or contract workers regularly conduct 
maintenance activities. 
 
Space I.D.: Number assigned to a room or space during the original inspection. 

 

Surfacing Material: A material that is sprayed-on, troweled-on, or otherwise applied to surfaces 

(e.g. acoustical plaster or fireproofing materials on structural members). 
 

Suspect Material: Building material suspected to contain asbestos because of past practices in 

its manufacture and use. 

 

Thermal System Insulation (TSI): Material applied to pipes, fittings, boilers, breeching, tanks, 
ducts, etc. generally to prevent heat loss or gain. 
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 4.2 WORKER PROTECTION 
 
A. PROTECTIVE CLOTHING AND DECONTAMINATION PROCEDURES 
 
EPA regulation 40 CFR Part 763.91(b) serves to extend the protection provided by 40 CFR Part 
763.121 (school employee protection during asbestos related projects) to any employees performing 
O&M and repair activities on ACM not covered by OSHA's 29 CFR 1910.1001 and 29 CFR 
1926.1101 (General Industry and Construction Standards for Asbestos). These standards shall be 
adhered to where applicable during all O&M operations involving the disturbance of ACBM. 
 
The employees of the LEA who clean up, repair or otherwise disturb ACBM are required to wear 
protective clothing and respirators. The protective clothing shall consist of full body disposable 
coveralls (Tyvek or equivalent). The worker shall remove all street clothes, undergarments, jewelry, 
watches, etc. before putting on protective clothing. A respirator shall be put on under the hood or 
head covering and will be the last item removed during decontamination. 
 
Upon completion of the work, workers shall HEPA vacuum and wet wipe the outside of the 
protective clothing, including the respirator. The protective coveralls shall be removed and placed in 
6 mil plastic bags and discarded as asbestos waste. The worker shall shower after removing 
protective clothing. Workers shall not remove the respirator until they are in the shower and have 
thoroughly wet their hair and body and washed the exterior of the respirator. Respirator cartridges 
shall be removed and disposed of as asbestos waste. Protective boots or shoes shall be HEPA 
vacuumed and wet wiped during decontamination and stored in a 6 mil polyethylene disposable bag 
and used only for asbestos work. A shower filtration system to filter asbestos fibers from the water 
shall be used and shall conform with all applicable regulations. Portable shower units are readily 
available, inexpensive and easy to install and transport. 
 
If showering facilities are not available and if allowable by federal, state and local regulations, the 
workers shall proceed to remove all street clothing, as described above, and wear two sets of 
protective clothing. Gloves shall be worn in addition to the respirator. The workers shall duct tape 
all openings or potential openings to keep out asbestos fibers. Upon completion of the work, 
workers shall HEPA vacuum and wet wipe the outer layer of coveralls, including the respirator. 
Upon removal, the outer layer of protective coveralls shall be placed in 6 mil plastic bags and 
discarded as asbestos waste. With the respirator still on and wearing the second layer, the worker 
shall proceed to the nearest shower. The workers shall then remove the coveralls and take a 
complete shower or wash the outside of the respirator, hands, face and arms. The coveralls and 
respirator cartridges shall be disposed of as asbestos waste. The workers may then re-dress in street 
clothing. 
 
B. MEDICAL MONITORING PROGRAM 
 
EPA's Worker Protection Rule, 40 CFR Part 763.121, has been set forth to apply to maintenance 
staff at schools whose activities include operations and maintenance on or around ACBM. Medical 
monitoring has been specified where ACM exposure is likely to exceed the OSHA Permissible 
Exposure Level of 0.1 fibers per cubic centimeter of air (f/cc) calculated as an 8 hour Time 
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Weighted Average (TWA) during the course of work. The program must be provided at the cost of 
the LEA and consist of the following elements: 
 
i.   Preplacement Examination [40 CFR Part 763.121(f)(2)] 

 To be provided within 30 days of employment and shall include medical history, chest x- 
ray, and pulmonary function test (PFT). 

 
ii.  Annual Examination [40 CFR Part 763.121(j)(3)] 

To include an update of the medical history, chest x-ray, (at minimum every five years 29 
CFR 1910.1001, Table 2) and PFT. 

 
iii.  Termination Examination [40 CFR Part 673.121(j)(4)]  

To be provided within 30 days pre- or post- termination date and will include medical 
history, chest x-ray and PFT. 

 
iv.  Medical Records [40 CFR Part 763.121(j)(6)] 

Records of employees shall be maintained complete and accurate for at least 20 years. 
Medical examination records shall be made available for inspection and copying to the EPA, 
Assistant Secretary of Labor for Occupational Safety and Health, the Director of National 
Institute for Occupational Safety and Health (NIOSH) and their physicians and medical 
consultants, and upon the request of an employee or former employee to the physician. 

 
The physician who conducts the medical examination shall provide the required information to the 
employer along with any other medical information related to occupational exposure to asbestos 
fibers as per the regulatory requirements. 
 

 4.3 RESPIRATORY PROTECTION PROGRAM 
 
Information on the use of respiratory protection as contained in the EPA/NIOSH "Guide to 
Respiratory Protection for the Asbestos Abatement Industry" (September 1986, EPA 560/OPTS-86-
001), available from TSCA Assistance office (T5-799), Office of Toxic Substances, EPA rm E-543, 
401 M Street, S.W., Washington DC, 20460.  
 
Respirators shall be provided to all workers performing asbestos related activities. The respirator 
will be appropriately fit-tested to ensure that it functions effectively for that individual. Each 
respirator will be supplied with disposable cartridges approved for asbestos dust by NIOSH and will 
be worn at all times during abatement activities. 
 
A physician must determine that workers are physically fit to wear the respirator while working. A 
physical exam should be performed and should include complete work history, pulmonary function 
exam with full chest x-ray in addition to full physical. This procedure is repeated annually thereafter 
and also within 30 days of an employee's termination. The x-rays administered during the course of 
this medical exam shall be interpreted by a NIOSH certified B-Reader. 
 
Respirators used shall be approved jointly by NIOSH and Mine Safety and Health Administration 
(MSHA) as well as all other federal, state and local agencies governing this type of work. All filters 
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shall be purple or magenta colored canisters with HEPA filers. Respirator filters and any 
replacement parts must be purchased from the manufacturer. At no time can parts from different 
respirators be interchanged. The instructions and recommendations of the respirator manufacturer 
shall be followed concerning decontamination, removal and filter replacement. 
 
Respirators should be inspected before and after each use. Specific items to check during these 
inspections will depend on the type and manufacturer of the respirator (see owners instruction 
booklet for proper procedures). Examples of what to inspect include checking the silicone rubber 
face pieces, straps, flexible hose, intake and exhaust valves, etc. 
 
Each respirator should be cleaned and sanitized after each use. A mild disinfectant soap and water 
may be used or any other type of product designed for respirator cleaning. After cleaning the 
respirator should be hung and allowed to air dry before being used again. Respirators should not be 
stored in a manner that will disfigure or damage the unit. Storage of the unit near corrosive 
chemicals or strong sunlight will accelerate the deterioration of the face piece.  
 
Each worker who wears a respirator shall be fit tested to ensure a tight seal where the face comes in 
contact with the mask. Workers who have beards or excessive facial hair will not be able to carry 
out asbestos related work. One example of a fit test is the qualitative check of the respirator to face 
seal using a chemical smoke irritant, saccharin or banana oil every six months for each brand and 
size respirator an employee shall wear. This testing should be carried out by a qualified health/safety 
professional.  
 

 4.4 WORKER TRAINING 
 
The LEA must provide awareness training of at least two hours to maintenance engineers and 
custodial workers who are employed by the LEA and work in buildings that contain ACBM. This 
awareness training is required whether or not these individuals work with ACBM. New employees 
shall be trained within 60 days after they begin work. The training shall include, at a minimum, 
information about asbestos and its different uses and forms, background concerning health effects 
associated with asbestos exposure, the locations of ACBM as identified throughout each school 
building, the recognition of damage, deterioration and delamination which is related to exposure 
potentials, the name and phone number of the individual who has been designated as the LEA 
Asbestos Coordinator, and the location of the management plan.  
 
The LEA is also required to provide in depth training to those employees who conduct any activity 
which will result in the disturbance of ACBM. The training shall include the previously described 
two hour awareness as well as 14 additional hours. The additional 14 hours shall include, at 
minimum, descriptions in the proper methods of handling ACBM; proper use of protective 
equipment such as respirators, disposable clothing, HEPA vacuums, etc.; complete description of 
the requirements of AHERA and other federal, state and local regulations; and hands-on training in 
the use of personal, protective equipment and work procedures. 
 
All forms of training provided shall emphasize the necessity to not disturb ACBM during routine 
maintenance activities. Employees shall be instructed at a minimum to follow these standards: 
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i. Avoid performing any activities on ACM that may cause abrasion or physical deterioration 
of the material. This includes sanding, nailing, drilling, cutting or otherwise damaging the 
material. 

 
ii. Avoid damaging the ACM during maintenance activities NOT directly involving the ACM 

such as installing drapes, carpets, moving furniture, etc. 
 
iii. Always use a HEPA vacuum and the wet method to clean asbestos dust or debris.  
 
NEVER USE A REGULAR VACUUM OR DRY METHOD.  
 
iv. Avoid any activity that may inadvertently release asbestos fibers into the air such as 

removing contaminated or potentially contaminated ventilation filters, drying and/or shaking 
the filters, or removing suspended ceiling tiles below ACM without taking the proper 
precautions and using the proper personal protective equipment. 

 
 

 4.5 PERSONAL AND AREA AIR MONITORING 
 
A requirement of 40 CFR Part 763.91 is that the LEA ascertain, through monitoring or historical 
data, the airborne concentration of asbestos fibers during all maintenance and repair activities 
involving ACBM or assumed ACBM. Coverage of EPA's worker protection rule under 40 CFR Part 
763.121 is directed to maintenance staff at schools who perform O&M activities. 
 
OSHA has established and EPA has adopted a Permissible Exposure Limit (PEL) of 0.1 f/cc over an 
8 hour time weighted average (TWA) for asbestos exposure. As previously stated, once this level is 
met or exceeded, a number of required work practices must be implemented, including air 
monitoring, regulated work areas, engineering and work practice controls, respiratory protection, 
protective clothing, hygiene facilities and practices, training, medical surveillance and record 
keeping. 
 
As a means for compliance to those regulations, 8 hour TWA air sampling shall be conducted 
during any small-scale, short duration maintenance activities involving ACM. It is recommended 
that air monitoring be performed as follows: 
 
i. Personal samples should be collected at the breathing zone of employee(s) performing a 

particular asbestos related activity. 
 
ii. It is also recommended that area samples be collected in the vicinity of the maintenance 

activity to determine the expected level of air contamination in the surrounding areas as a 
result of the activity. 

 
All air monitoring will be done in accordance with OSHA (29 CFR 1910.1001 and 1926.1101) and 
EPA's 40 CFR Part 763.121. Sample collection and analysis shall be conducted according to 
NIOSH methodology. The samples will be taken to determine the 8 hour time weighted average 
concentrations and ceiling concentrations of asbestos fibers. 
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Results of all analysis will be posted in the buildings maintenance office and in the office of the 
LEA's asbestos coordinator. The air analysis report shall be included in the building's management 
plan as part of the permanent record. 
 
In addition to the above, it should be noted that in response to a U.S. Court of Appeals order, OSHA 
issued a short term permissible exposure limit designed to protect workers from "bursts" of 
exposure to asbestos. The limit, referred to as the Excursion Limit (EL), was announced on 
September 14, 1988 (53 FR 35610) and went into effect on October 14, 1988. This limit amended 
OSHA's asbestos regulations for general industry and construction industry. The EL limits the 
exposure of unprotected workers to one fiber per cubic centimeter (f/cc) averaged over a period of 
30 minutes. It is advisable that a copy of this ruling be obtained and added to the permanent record. 
 
 

 4.6 CLEANING PROCEDURES 
 
Cleaning procedures described herein describe semiannual cleaning required under AHERA in any 
area where damaged ACM and/or asbestos containing debris has been identified. All cleaning must 
conform with requirements set forth in NYS Industrial Code Rule 56. 
 
No initial cleaning records were identified by the AHERA inspector during the review of the 
original management plan. Initial cleaning requirements under 40 CFR Part 763.91(c) must be met 
and the appropriate records kept with the management plan. 
 
A. SURFACING MATERIALS 
 
ACM that has been sprayed or troweled onto ceilings and walls are often the main source of 
airborne asbestos fibers in a building. Areas covered by surfacing ACM tend to be large and, if the 
material is friable, fibers are gradually released as it ages. Spray any debris found near surfacing 
ACM with amended water and place the debris in 6 mil polyethylene bags using a wet cloth and 
pan. Rinse the pan into the bag. Report the presence of debris immediately to the LEA. HEPA 
vacuum all carpets; no normal vacuums are allowed. Dispose of all debris, filters, mop heads, and 
cloths in 6 mil polyethylene bags according to EPA regulations for disposal of asbestos waste. 
 
B. THERMAL SYSTEM INSULATION 
 
Cleaning procedures shall be performed in an expedient manner and thereafter on a semiannual 
basis for all areas where damaged thermal ACM has been located within the building. Once this 
damage has been abated, the asbestos coordinator shall ensure that the material remains intact. If 
further deterioration or delamination exists, the findings can be documented during the periodic 
surveillance and the appropriate response actions shall then be implemented. 
 
C. MISCELLANEOUS MATERIALS 
 
Miscellaneous ACM such as floor tiles, transite board and asbestos containing cement are non-
friable forms of asbestos. The potential for fiber release episodes are therefore relatively low. 
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Because of their low friability, a cleaning program is not suggested for these materials unless they 
have been damaged. For all other miscellaneous materials the cleaning procedures of surfacing 
materials should be followed. 
 

 4.7 OPERATIONS, MAINTENANCE AND REPAIR PROCEDURES 
 
The AHERA regulation defines those activities which LEA employees are allowed to conduct as 
"small scale, short duration." The definition is ambiguous but can be interpreted as: a) removal of 
small quantities of ACBM only if required in the performance of other maintenance and not 
intended as asbestos abatement; b) removal of thermal insulation in amounts not greater than that 
which can be contained in a single glove bag; and c) minor patching and repair to surfacing or 
thermal insulation which does not include removal. New York State Industrial Code Rule 56 clearly 
defines asbestos related activities, how they to be performed, and the worker qualifications required 
to perform them. The requirements under this regulation represent the most stringent applicable 
regulations. Therefore, this regulation shall be adhered to strictly during applicable operations. 
 
A. ROUTINE MAINTENANCE 
 
All maintenance and renovation activities must be approved by the LEA to ensure that ACBM is 
not inadvertently disturbed. This includes work that is performed by in-house personnel, such as 
maintenance of mechanical systems, as well as by outside vendors, such as telephone, computer or 
HVAC contractors. All outside contractors/short-term workers who may come in contact with ACM 
must check the Management Plan for information regarding the locations of known, suspected & 
assumed ACBM.  
 
Routine activities which directly impact ACBM are prohibited. These include hanging, taping or 
tacking objects from ceiling acoustical plaster; storing tools and materials near or against thermal 
insulation; and sanding or drilling asbestos floor tiles. 
 
Routine activities which may disturb ACBM must be strictly controlled to prevent fiber release. 
Changing light bulbs in an acoustical plaster ceiling, working on equipment near surfacing or 
thermal insulation, or replacing floor tiles should be done during off hours by trained staff with 
appropriate equipment. 
 
All maintenance activities which will disturb ACBM, such as replacing insulation valves or 
cleaning out insulated flue or boiler equipment, must be performed under the procedures described 
in federal, state and local regulations. DRY SWEEPING ACBM DEBRIS IS STRICTLY 
PROHIBITED. 
 
B. PERIODIC SURVEILLANCE 
 
At least once every six months after implementing the management plan, the LEA shall conduct 
periodic surveillance in each functional space that contains ACBM. Inspections of ACBM must be 
performed as part of the on-going O&M program in order to comply with AHERA. Each person 
performing periodic surveillance shall: 
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i. Visually inspect all areas identified in the management as ACBM or assumed ACBM. 
 
ii. Record the date of the surveillance, the inspector's name and any changes in the condition of 

the ACBM, i.e. water damage, debris, changes in the patterns of use, air erosion or 
delamination. This information will then be incorporated into AHERA 3 Year Re-Inspection 
Form, which is located in Appendix 4. 

 
iii. Maintenance personnel should inform the asbestos coordinator when debris has been 

cleaned up. The cleaning procedures shall be conducted according to section 7.6 of this 
report and all other applicable regulations. 

 
The maintenance staff should make routine visual inspections of all surfacing materials, thermal 
insulation and miscellaneous materials. If the inspections reveal a change in the condition of the 
ACBM the staff shall report their findings to the LEA. The following techniques shall be used: 
 
1. Periodic Surveillance for Surfacing Materials: 
 
 - All material is free from any water damage, discoloration or contact damage. 
 - Inspect vents for signs of air erosion. 
 - Check horizontal surfaces for visible debris. 
 
2. Periodic Surveillance for Thermal System Materials: 
 
 - All wrapping, lagging and protective jackets are intact. 
 - All material is free from punctures, rips, tears, gashes, gouges and/or water damage. 

Seams and exposed ends of TSI sections are particularly susceptible to physical 
damage and should be referred to within the surveillance report. 

 - Any debris from damaged TSI must be picked up immediately following procedures 
identified in section 7.6 of this report and all applicable regulations. 

 
3. Periodic Surveillance for Miscellaneous Materials: 
 
 - All material is free from contact damage, discoloration or water damage. 
 - Check horizontal surfaces for visible debris. 
 
Once every three years, or until all of the ACBM is removed, an AHERA accredited inspector must 
re-inspect the school for the presence of ACBM. 
 
The periodic surveillance and re-inspection shall follow the schedule outlined below: 
 
 1st    January 2023   2nd    July 2023 
 3rd    January 2024   4th    July 2024 
 5th    January 2025  Re-inspection    July 2025 
 
C. EMERGENCY EVENTS 
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Minor Fiber Release Episode 
 
The EPA defines a minor fiber release episode as visible emissions or debris from disturbed or 
damaged ACM which dislodges less than three square feet of surfacing ACM or three linear feet of 
thermal insulation. When a minor fiber release episode occurs, the asbestos coordinator shall direct 
work as follows: 
 
1. Restrict access and isolate area during the cleaning process. 
 
2. Apply amended water to the debris, mist air in the area and remove and dispose of the ACM 

according to federal, state and local regulations. 
 
3. Wet wipe and HEPA vacuum all surfaces potentially contaminated with asbestos fibers. 
 
4. Remove, repair, encapsulate or enclose the ACM fiber release source as per federal, state 

and local regulations. 
 
5. Dispose of all asbestos waste according to EPA and other applicable regulations. 
 
6. Document the fiber release episode as part of the management plan. 
 
Major Fiber Release Episode 
 
The EPA defines a major fiber release episode as visible emissions or debris from disturbed or 
damaged ACM which dislodges greater than three square feet of surfacing ACM or three linear feet 
of thermal ACM. When a major fiber release episode occurs, the asbestos coordinator shall: 
 
1. Restrict and isolate the affected areas and post warning signs. 
 
2. Use trained and protected workers to lock out HVAC systems to the area. 
 
3. Notify the appropriate regulatory agency as required under NESHAPS. 
 
4. Execute appropriate response actions with accredited abatement designers and contractors. 
 
5. Document the fiber release episode as part of the management plan. 
 
D. REPAIR PROCEDURES 
 
Repair Procedures for Surfacing ACM 
 
All personnel who disturb ACBM must be provided with the proper protective equipment. This 
shall include, but is not limited to, disposable protective overalls, HEPA vacuums, respirators, high 
quality duct tape, 6 mil fire retardant polyethylene sheeting, glovebags, spray adhesive, "DANGER 
ASBESTOS" signs, surfactants, encapsulants, asbestos repair materials, and other appropriate tools. 
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To repair damaged surfacing materials, follow these procedures: 
 
1. Repair work must be performed by qualified, trained individuals according to all federal, 

state and local regulations. 
 
2. Personal protective equipment and respiratory protection must be worn as per all applicable 

regulations. 
 
3. "Caution hazard" signs shall be posted at all work entrances and along perimeter of the work 

site. If necessary, rope off the area with barrier tape. 
 
4. All vents, lighting fixtures, desks and equipment in the proximity of the work area shall be 

covered with 6 mil fire retardant polyethylene sheeting. 
 
5. Lock out all ventilation heating and cooling systems to avoid fiber release to areas of the 

building which are unaffected. 
 
6. Mist air at the location where the repair will be performed. 
 
7. Pick up and dispose of any debris found on surfaces. 
 
8. Wet wipe and HEPA vacuum all horizontal and vertical surfaces potentially contaminated 

with asbestos fibers. Take down two layers of 6 mil polyethylene sheeting on horizontal and 
vertical surfaces in the area. 

 
9. After all affected surfaces are free from asbestos debris, lay down two (2) layers of 6 mil fire 

retardant polyethylene sheeting on horizontal and vertical surfaces in the area. 
 
10. Gently mist the damaged material with amended water and carefully remove loose pieces of 

ACM. 
 
11. If necessary, fill the damaged areas with a non-asbestos containing plaster or other patch 

material that will adhere to both the substrate and the adjoining ACM. 
 
12. Encapsulate using a low pressure sprayer. 
 
13. When the repair is complete, remove polyethylene sheeting and dispose of as asbestos 

contaminated waste. 
 
14. Re-clean the area using wet wiping and HEPA vacuuming techniques. 
 
15. Dispose of cloths, respirator filter cartridges, coveralls, etc. as asbestos contaminated waste. 
 
16. Record activities as part of the management plan and repeat periodic surveillance and 

cleaning as part of the on going O&M program. 
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Patch and Repair Techniques for Thermal System Insulation 
 
The following procedures shall be executed: 
 
1. Repair work shall be performed by individuals qualified and trained according to federal, 

state and local regulations. 
 
2. Personal protective equipment and respiratory protection must be worn as per all applicable 

regulations. 
 
3. "Caution hazard" signs shall be posted at all work entrances and along perimeter of the work 

site. If necessary, rope off the area with barrier tape. 
 
4. All vents, lighting fixtures, desks and equipment in the proximity of the work area shall be 

covered with 6 mil fire retardant polyethylene sheeting. 
 
5. Lock out all ventilation heating and cooling systems to avoid fiber release to areas of the 

building which are unaffected. 
 
6. Wet wipe and HEPA vacuum all surfaces in the area potentially contaminated with asbestos 

fibers. 
 
7. Horizontal and vertical surfaces in the vicinity shall be covered with two layers of 6 mil fire 

retardant polyethylene sheeting. 
 
8. Gently mist the damaged area with amended water. 
 
9. Remove all loose and damaged debris. 
 
10. HEPA vacuum the substrate and surface area. 
 
11. Repair surfaces with an appropriate patching material. 
 
12. Encapsulate the repaired area with an approved encapsulant. 
 
13. Apply fiberglass cloth to wet encapsulant by wrapping around the surface, covering twice 

with overlapping seams. Smooth out all areas of cloth. 
 
14. Re-encapsulate fiberglass cloth. Use thick, even coats. 
 
15. Wet wipe or HEPA vacuum affected areas. 
 
16. Double bag and dispose of asbestos waste and all debris contaminated plastic, cloths, 

respirator filter cartridges and disposable clothing. 
 
17. Record all abatement/patch and repair activities as part of the management plan. 
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E. MINOR THERMAL INSULATION REMOVAL BY GLOVEBAG METHODS 
 
The glovebag method is for removal of damaged insulation on pipes and pipe fittings. A minimum 
of two people is required to perform a glovebag removal. Repair work shall be performed by 
qualified individuals, trained according to all federal, state and local regulations. Personal protective 
equipment and respiratory protection must be worn as per all applicable regulations. 
 
1. This method shall be optional only in areas not scheduled for gross removal operations. 
 
2. Glovebags may only be used on piping and after approval from the asbestos coordinator. 
 
3. The workers shall be required to protect equipment by cleaning and wrapping it with 

polyethylene sheeting, tape and/or adhesive. 
 
4. Workers shall clean and protect as necessary all floors and walls within the work area with 6 

mil fire retardant polyethylene sheeting, tape and/or adhesives. As a minimum, extend 
polyethylene one foot horizontally in all directions for each foot of vertical height from the 
floor to the material. 

 
5. If fiber levels found on personal samples during glovebag removal exceed 0.01 f/cc and 

methods to reduce the levels prove futile, the workers shall remove the insulation according 
to more stringent requirements such as NYS Industrial Code Rule 56 and other applicable 
guidelines. 

 
6. Using approved glovebags in strict accordance with applicable regulations and the 

manufacturer's instructions, workers in full protective body clothing and appropriate 
respirators shall begin removal of pipe insulation as per the following minimum procedures. 
In case of conflict the more stringent provisions of the applicable regulations shall apply. 

 
7. Cut the sides of the glovebag to fit the size of the pipe to be worked on and insert the needed 

tools into the attached pocket. 
 
8. Seal the glovebag by folding the open edges, then staple and tape. Provide any additional 

precautions necessary to support the weight of the debris. 
 
9. Tightly seal the edges of the glovebag around the working area with tape. Slice open the 

side port to allow entry of the wetting tube and HEPA vacuum hose. Insert the nozzle from 
the portable sprayer. Seal around with tape and thoroughly wet the area to be removed. 
Insert the vacuum hose and seal accordingly. 

 
10. Before removal work procedures the glovebag must pass a smoke test as follows: 
 
  i. Aspirate the contents of a smoke tube through the water port access of the bag. 
 ii. After twist sealing the access port the bag shall be squeezed gently and checked for 

any leakage points so they can be taped air tight. 
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 iii. Replace the spray nozzle in the bag and seal with tape. 
 
11. Upon approval of the glovebag attachment, insert arms into the armholes and gloves and 

wet the material to be removed. Proceed to remove the elbow, valve fitting or pipe. At 
locations where insulation rests directly on pipe hangers or supports, the worker shall re-
support the pipe by shimming with wood blocks or other suitable materials. Continue 
wetting the material as required. Once all insulation materials have been removed, 
thoroughly wet the pipe and remaining insulation and wash down the inside of the glovebag. 

 
12. Scrub or brush any visible, remaining insulation material from the pipe or fitting. Rinse and 

wet pipe again. Seal the exposed insulation edges with the proper encapsulant. When the job 
is complete, remove the spray nozzle and turn on the HEPA vacuum to remove air from the 
bag. 

 
13. When the air is removed from the bag, squeeze the bag tightly as close to the top as possible. 

Twist and tape to keep the asbestos material safely at the bottom of the bag. Turn off the 
HEPA vacuum. Remove the hose from the side port and seal the side port with tape. 

 
14. Place a 6 mil plastic bag around the glovebag. Cut and remove the glovebag from the pipe. 

Twist and seal. Place it into another plastic bag and seal. Move bags to holding area or the 
disposal storage area. 

 
15. Mist surface of protective polyethylene and carefully fold inward. Proceed to HEPA 

vacuum the work area for any residual materials. Reseal the exposed edges and piping with 
the proper encapsulant if needed. 

 
16. The testing shall be in accordance to AHERA and other federal, state and local regulations. 
 
17. Reestablish objects moved to temporary locations in the course of work to their proper 

positions. 
 
F. REPAIR OF NONFRIABLE MISCELLANEOUS ASBESTOS CONTAINING MATERIALS 
 
If a situation such as a damaged floor tile exists, the best possible response action is replacement. If 
this cannot be done, the following is recommended: 
 
1. Repair work must be performed by qualified individuals, trained according to all federal, 

state and local regulations. 
 
2. Personal protective equipment and respiratory protection must be worn as per all applicable 

regulations. 
 
3. Post hazard signs and restrict access to the area. 
 
4. Prohibit access of unauthorized personnel. 
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5. Clean up debris from surfaces via wet wipe/HEPA vacuum methods. No drilling, cutting 
with power tools or sanding is permitted. 

 
6. Cut all floor tiles with a utility knife. 
 
7. Fill all holes and cracks with an equivalent non-ACM and/or plaster. Apply a thick coating 

of bridging encapsulant at full strength. This form of encapsulant differs from a penetrating 
encapsulant in that it forms a surface layer of "skin" over non-friable, impenetrable forms of 
asbestos. Allow to dry and apply a second coat. 

 
8. Record activities as part of the management plan and repeat periodic cleaning and 

surveillance as part of the on-going O&M program. 
 

 4.8 WASTE DISPOSAL 
 
All ACM waste shall be double bagged in 6 mil polyethylene plastic bags. These bags shall be 
preprinted as per OSHA and Federal DOT requirements to show they contain ACM. Asbestos waste 
shall be kept in a secured and controlled location such as a routine and maintenance area of the 
facility. Filled bags of waste are carried to this area and placed in sealable metal or fiber 55 gallon 
drums, labeled as per applicable regulations. When the drums are full, they shall be sealed, labeled 
and transported to a landfill site approved to accept ACM waste by EPA and all other federal, state 
and local requirements. 
 
The waste containers shall be transported to the landfill site in a covered, lockable vehicle. All 
transported containers shall be accompanied by a proper chain of custody (manifest) form that 
details the origin of the material, date and quantities of transport, types of containers and their 
destinations. If transported by a third party hauler, information on the form is signed at each transfer 
point and, after final transport to the landfill site, a copy of the form shall be maintained in the 
management plan. 
 

 4.9 WARNING LABELS 
 
Warning labels shall be attached immediately adjacent to any friable and non-friable ACBM located 
in routine maintenance areas as per 40 CFR Part 763.95. The labels must be of a size, print and 
color easily visible to persons entering an area containing ACBM. The labels will read: 
 
 CAUTION ASBESTOS, HAZARDOUS 
 DO NOT DISTURB 
 WITHOUT PROPER TRAINING AND EQUIPMENT 
 
Warning labels and signs must remain in place until the asbestos containing material(s) is/are 
removed. 
 

 4.10 NOTIFICATIONS OF AFFECTED PARTIES 
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AHERA requires that steps be taken to inform workers and building occupants, or their legal 
guardians, about inspections, re-inspections, response actions, and post-response action activities, 
including periodic re-inspection and surveillance activities which are planned or in progress. At a 
minimum, these notifications must occur on a yearly basis following the initial notification. 
Notifications of the various parties can be accomplished in two ways: 
 
  1. Distributing notices; and 
  2. Holding awareness and/or informational seminars. 
 
The distribution of notices is an effective means of alerting occupants about the presence of 
asbestos. Memorandums or letters tailored to specific parties provide excellent documentation along 
with verification that the notification was furnished. The AHERA Management Plan must be made 
available for review by the public, including but not limited to parents, teachers and other school 
personnel and their representatives, without cost or restriction. The school, however, may charge a 
reasonable fee to make copies. 
 
Awareness and/or information seminars can follow written notification. These serve to expand upon 
the information given in the written form. They also serve as a question and answer period for 
anyone with questions regarding asbestos. Copies of notification memos, attendance lists at any 
awareness seminars, hand-outs provided, and the name of the person or persons providing the 
seminars should be filed. 
  

 4.11 SUGGESTED OPERATIONS AND MAINTENANCE EQUIPMENT 
 
1. Disposable coveralls 
2. Rubber or latex gloves 
3. Half face, dual cartridge negative pressure respirators with NIOSH and MSHA approved 

cartridges 
4. Safety goggles 
5. Surfactant 
6. Misting spray bottle 
7. Misting spray tank 
8. Dust mop/broom 
9. Polyethylene sheeting (6 mil) 
10. Asbestos disposal bags (6 mil) 
11. HEPA vacuum with attachments 
12. Duct tape 
13. Hand tools 
14. Warning signs and labels 
15. Scrim cloth and/or foil tape for pipe wrap 
16. Encapsulant bridging and penetrating 
17. Smoke tube kit 
18. Glovebag 
  

 4.12 DOCUMENTATION AND RECORD KEEPING 
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As part of the management plan, the LEA must maintain all records required by AHERA in a 
central file at the administrators office, which is currently the district office, located at 66 Roaring 
Brook Road, Chappaqua, NY 10514, as well as in individual buildings as per 40 CFR 763.94. 
These records shall include documentation of all ACBM locations, conditions, response actions and 
activities in addition to training, medical records and personnel updates. 
 
A list of items to be included in this file is: 
 
1. All abatement activity and related documents and test results until (1) the entire 

homogeneous area has been removed and (2) for at least three years after the next re-
inspection. This information must be comprehensive and complete. 

 
2. For each response action or preventive maintenance procedure: (a) detailed description of 

work, (b) methods used, (c) location of action, (d) reasons for selecting action, (e) start and 
completion dates, (f) names and addresses of all contractors used, their state of accreditation 
and accreditation numbers, (g) name and location or storage or disposal site for ACBM 
which was removed, (h) names and signatures of persons collecting air samples, (i) locations 
where air samples were collected, (j) date of sample collection, (k) name/address of lab 
analyzing the samples, (l) date of analysis, (m) results of analysis, (n) method of analysis, 
(o) name/signature of analyst, and (p) statement that the lab meets requirements. 

 
3. Documentation of the LEA's employee training program with: (a) an updated list of 

personnel involved, (b) date and location of the training, and (c) number of training hours 
completed. 

 
4. Periodic surveillance results including: (a) the inspector's name, (b) date of the 
 surveillance, (c) findings of the surveillance, and (d) remedial action taken, if any. 
 
5. For each O&M procedure: (a) the person's name who did the O&M, (b) start and c-

completion dates, (c) locations of the activity, (d) description of the activity/ preventative 
measures, and (e) ACBM storage or disposal site. 

 
6. For each fiber release episode under 40 CFR Part 763.91(f): (a) date and location of the 

episode, (b) method of repair, (c) preventative measure or response action taken, (d) the 
name of each individual involved and their activity and, if applicable, (e) the storage or 
disposal site for the ACM removed. 

 
7. For each major asbestos activity performed: (a) name, signature, State of accreditation, and 

accreditation number of each person performing the activity, (b) locations of the activity, (c) 
description of the activity/preventative measure, and, if applicable, (d) the storage or 
disposal site for the ACM removed. 
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5.0 LEA DESIGNATED PERSON 
 
As stated in the AHERA regulations, each LEA must designate a competent person to be 
responsible for implementing the Management Plan for each school. For the Chappaqua Central 
School District, the designated person as of the start of this inspection is: 
 
   Joseph Gramando 
   Buildings and Grounds Office 
   66 Roaring Brook Road 
   Chappaqua, NY 10514
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APPENDIX 2: 
 

HOMOGENEOUS AREA SHEETS 



500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

 

 
HOMOGENEOUS AREA SHEET 

 
Client: Chappaqua Central School District Project Site: Horace Greeley High School    Page 1 of 3 
 
  
Inspector(s): Williams Ng-Feng, Dmitri Kirnossenko  Management Planner(s): Alexander Smolyar   Project #: 31403475.032 
 

HA # Homogenous Area Description Material 
Type 

ACM Friable 

01 Pipe Insulation TSI YES YES 

02 Pipe Fittings TSI YES YES 

03 Vibration Cloth M YES NO 

04 9”x9” Floor Tile M YES NO 

05 12”x12” Floor Tile M YES NO 

06 Joint Compound – White (Building L) M YES YES 

07 Sheetrock – Gray (Building L) M NO YES 

08 Cinderblock Mortar – Gray (Building L) M NO YES 

09 
Mastic Remnants on 4” Gray Cove Base – Yellow  
(Building L) 

M NO NO 

10 Mastic to 4” Cove Base – Gray (Building L) M NO NO 

11 4” Cove Base (Building L) M NO NO 

12 
Mastic to White and Red 12”x12” Floor Tiles - Yellow 
(Building L) 

M NO NO 

13 12”x12” Floor Tile – White (Building L) M NO NO 

14 12”x12” Floor Tile – Red (Building L) M NO NO 

15 Mastic to Beige 12”x12” Floor Tiles – Yellow (Building L) M NO NO 

16 12”x12” Floor Tile – Beige (Building L) M NO NO 

17 Mastic to Blue 12”x12” Floor Tiles – Yellow (Building L) M NO NO 

18 12”x12” Floor Tile – Blue (Building L) M NO NO 

19 Textured Wall Paper – White (Building L) M NO YES 

20 2’x2’ Fissure Ceiling Tile – Gray (Building L) M NO YES 

21 Canvas Over Fiberglass Pipe Insulation – White (Building L) TSI NO YES 

22 Partition Wall Window Sealant – Gray (Building L) M NO NO 

23 Mastic to Beige 4” Cove Base – Yellow (Building L) M NO NO 

24 4” Cove Base – Beige (Building L) M NO NO 

25 Leveling Compound to 12”x12” Terrazzo Pattern Floor Tiles – 
Gray (Building L) 

M NO YES 

26 
Mastic to Red and Beige 12”x12” Terrazzo Pattern Floor Tile 
– Gray (Building L) 

M NO NO 

  



500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

 

 
HOMOGENEOUS AREA SHEET 

 
Client: Chappaqua Central School District Project Site: Horace Greeley High School    Page 2 of 3 
 
  
Inspector(s): Williams Ng-Feng, Dmitri Kirnossenko  Management Planner(s): Alexander Smolyar   Project #: 31403475.032 
 

HA # Homogenous Area Description Material 
Type 

ACM Friable 

27 12”x12” Terrazzo Pattern Floor Tile - Beige (Building L) M NO YES 

28 12”x12” Terrazzo Pattern Floor Tile - Red (Building L) M NO YES 

30 Interior Brick Mortar – Gray (Building L) M NO YES 

31 2’x2’ Textured Ceiling Tile – Gray (Building L) M NO YES 

32 Ceramic Wall Tile Backing – White (Building L) M NO YES 

33 Ceramic Wall Tile Grout – White (Building L) M NO YES 

34 Ceramic Floor Tile Mortar/Grout – Gray (Building L) M NO YES 

35 Cinderblock Mortar – Gray (Building K) M NO YES 

36 Glue to 1’x1’ Ceiling Tile – Brown (Building K) M NO NO 

37 1’x1’ Ceiling Tile – Gray (Building K) M NO YES 

38 
Leveling Compound to White 12”x12” Floor Tile – Gray 
(Building K) 

M YES YES 

39 Mastic to White 12”x12” Floor Tile - Brown (Building K) M NO NO 

40 12”x12” Floor Tile – White (Building K) M NO NO 

41 Wall Panel – Brown (Building K) M NO NO 

42 
Mastic to Beige 12”x12” Terrazzo Pattern Floor Tile – Yellow 
(Building K) 

M NO YES 

43 12”x12” Terrazzo Pattern Floor Tile – Beige (Building K) M NO YES 

44 Mastic to Stair Tread – Yellow (Building K) M NO NO 

45 Mastic to Black 4” Cove Base – Yellow (Building K) M NO NO 

46 4” Cove Base – Black (Building K) M NO NO 

47 Interior Door Frame Caulk – Red (Building K) M NO NO 

48 Joint Compound – White (Building H) M NO YES 

49 Sheetrock – Gray (Building H) M NO YES 

50 Mastic to Beige 4” Cove Base – Tan (Building H) M NO NO 

51 4” Cove Base – Beige (Building H) M NO NO 

52 Interior Brick Mortar – Gray (Building H) M NO YES 

53 Carpet Mastic – Beige (Building H) M NO NO 

  



500 Summit Drive, Suite 450 
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Client: Chappaqua Central School District Project Site: Horace Greeley High School    Page 3 of 3 
 
  
Inspector(s): Williams Ng-Feng, Dmitri Kirnossenko  Management Planner(s): Alexander Smolyar   Project #: 31403475.032 

 
 

HA # Homogenous Area Description Material 
Type 

ACM Friable 

54 Leveling Compound Under Floor Tile – Gray (Building H) M NO YES 

55 
Mastic to 12”x12” Terrazzo Pattern Floor Tiles – Gray 
(Building H) 

M NO NO 

56 12”x12” Terrazzo Pattern Floor Tile - Green (Building H) M NO YES 

57 12”x12” Terrazzo Pattern Floor Tile - Red (Building H) M NO YES 

58 12”x12” Terrazzo Pattern Floor Tile - Beige (Building H) M NO YES 

59 1’x1’ Spline Ceiling Tile – Gray (Building H) M NO YES 

60 2’x2’ Fissure Ceiling Tile – Gray (Building H) M NO YES 

61 Joint Compound – White (Building G) M NO YES 

62 Sheetrock – Gray (Building G) M NO YES 

63 Cinderblock Mortar – Gray (Building G) M NO YES 

64 Joint Compound to Pipe Chase – Beige (Building G) M YES YES 

65 2’x2’ Fissure Ceiling Tile – Gray (Building G) M NO YES 

66 Mastic to Black 4” Cove Base – Yellow (Building G) M NO NO 

67 4” Cove Base – Black (Building G) M NO NO 

68 
Mastic to Beige 12”x12” Terrazzo Pattern Floor Tiles – Black 
(Building G) 

M NO NO 

69 12”x12” Terrazzo Pattern Floor Tile - Beige (Building G) M NO YES 

70 2’x4’ Fissure Ceiling Tile – Gray (Building G) M NO YES 

71 Mastic to Gray 12”x12” Floor Tiles - Black (Building G) M NO NO 

72 12”x12” Floor Tile – Gray (Building G) M NO NO 

73 Asphalt to Path – Black (Building G) M NO NO 

74 Interior Brick Mortar – Gray (Building B) M NO YES 

75 2’x4’ Fissure Ceiling Tile – Gray M NO YES 

76 Cinder Block Mortar - Gray M NO YES 

TSI = Thermal System Insulation  S = Surfacing  M = Miscellaneous 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 3: 
 

HAZARDOUS ASSESSMENT FORM 
 



Remove Repair O&M

01 Pipe Insulation 75 LF 7 - - 75 LF
Arcell Pipe Insulation Observed in 

Plenum Leading to Lobby

02 Pipe Fittings 10 LF 7 - - 5 LF

02 Pipe Fittings 8 LF 7 - - 8 LF

03 Vibration Cloth 60 SF X - - 5 SF

A1029 D Gym 01 Pipe Insulation 20 LF 7 - - 20 LF

B100P
Plenum Above 

Auditorium
02 Pipe Fittings 100 LF 1 25 LF 75 LF

B1022 Slop Sink 02 Pipe Fittings 6 LF 7 - - 6 LF
B1023A Women's Room 02 Pipe Fittings 2 LF 7 - - 2 LF Assumed Present In Wall
B1024A Men's Room 02 Pipe Fittings 2 LF 7 - - 2 LF Assumed Present In Wall
B1033A Drama Office 04 9"x9" Floor Tile 25 SF X - - 25 SF Inaccessible
B1034 Set Shop 02 Pipe Fittings 25 LF 7 - - 25 LF

C1014
Life School 

Office
04 9"x9" Floor Tile 200 SF X - - 200 SF 12"x12" Floor Tile Observed (Grey)

C1016 Room C4 04 9"x9" Floor Tile 650 SF X - - 650 SF 12"x12" Floor Tile Observed (Beige)

E1000P
Sub-Floor Pipe 

Chase
01 Pipe Insulation 100 LF 7 - - 100 LF No Access

F1000P
Sub-Floor Pipe 

Chase
01 Pipe Insulation 100 LF 7 - - 100 LF No Access

F1009 Office 05 12"x12" Floor Tile - - - - - White FT 14"x14" (Abated)
F1010 Kitchen 05 12"x12" Floor Tile - - - - - Carpet on Concrete (Abated) 

G1000P
Sub-Floor Pipe 

Chase
01 Pipe Insulation 285 LF 7 - - 285 LF No Access

G2001A Supply Room 05 12"x12" Floor Tile 100 SF X - - 100 SF Under Carpet

 HAZARD ASSESSMENT FORM
2022 AHERA 3 YEAR RE-INSPECTION REPORT AND MANAGEMENT PLAN

CHAPPAQUA CENTRAL SCHOOL DISTRICT
HORACE GREELEY HIGH SCHOOL

70 ROARING BROOK ROAD, CHAPPAQUA, NY 10514

CommentSpace ID
Description / 

Common 
Name

HA HA Description Quantity Assessment
Response Action

A1002
Mechanical 

Room

Fitness CenterA1028

1 of 4



Remove Repair O&M

 HAZARD ASSESSMENT FORM
2022 AHERA 3 YEAR RE-INSPECTION REPORT AND MANAGEMENT PLAN

CHAPPAQUA CENTRAL SCHOOL DISTRICT
HORACE GREELEY HIGH SCHOOL

70 ROARING BROOK ROAD, CHAPPAQUA, NY 10514

CommentSpace ID
Description / 

Common 
Name

HA HA Description Quantity Assessment
Response Action

G2001B Bathroom 05 12"x12" Floor Tile 100 SF X - - 100 SF
12"x12" Black FT, Self-Adhesive 

above VAT
G2002 Digital Art 02 Pipe Fittings 8 LF 7 - - 8 LF Above Ceiling Tile

G---
Electrical 

Conduit Room
02 Pipe Fittings 10 LF 7 - - 10 LF Above Ceiling Tile

G2005
Wood Shop 

Storage
02 Pipe Fittings 10 LF 7 - - 10 LF Above Ceiling Tile

G2012 Photo Lab 02 Pipe Fittings 10 LF 7 - - 10 LF

H1000P
Sub-Floor Pipe 

Chase
01 Pipe Insulation 300 LF 7 - - 300 LF No Access

02 Pipe Fittings 6 LF 7 - - 6 LF

04 9"x9" Floor Tile 75 SF X - - 75 SF

02 Pipe Fitting 7 - -
01 Pipe Insulation 7 - -
02 Pipe Fittings 7 - -
01 Pipe Insulation 7 - -
02 Pipe Fittings 7 - -
01 Pipe Insulation 7 - -

H1008 Electrical Closet 02 Pipe Fittings 5 LF 7 - - 5 LF

01 Pipe Insulation 7 25 LF -
02 Pipe Fittings 7 - -

H1011 Garage 1 02 Pipe Fittings 9 LF 7 - - 9 LF

H1011A
Garage 1 Storage 

Room
02 Pipe Fittings 10 LF 7 - - 10 LF

H1011B
Garage 1 

Mechanical 
Room

02 Pipe Fittings 40 LF 7 - - 40 LF

Garage Storage 
Room

H1010 175 LF 175 LF

40 LF

40 LF

6 LF

40 LF

40 LFH1004 Foyer

Electrical VaultH1005 6 LF

H1001
Bathroom Locker 

Area (Kitchen 
Staff)

H1006 Electrical Closet
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Remove Repair O&M

 HAZARD ASSESSMENT FORM
2022 AHERA 3 YEAR RE-INSPECTION REPORT AND MANAGEMENT PLAN

CHAPPAQUA CENTRAL SCHOOL DISTRICT
HORACE GREELEY HIGH SCHOOL

70 ROARING BROOK ROAD, CHAPPAQUA, NY 10514

CommentSpace ID
Description / 

Common 
Name

HA HA Description Quantity Assessment
Response Action

K000U
Sub-Floor Pipe 

Chase
01 Pipe Insulation 1300 LF 7 - - 1300 LF No Access

K1000P Hallway Plenum 02 Pipe Fittings 1300 LF 7 - - 1300 LF Above Drop Ceiling

K1020
Mechanical 

Room
02 Pipe Fittings 30 LF 7 - - 30 LF New Fiberglass Insulation

LBSMT Storage Room 02 Pipe Fittings 5 LF 7 - - 5 LF
LBSMT Garage 02 8 LF 7 - - 8 LF

LBSMT
Mechanical 

Room
02 Pipe Fittings 40 LF 7 - - 40 LF

S1009
Assistant 

Principal's Office
04 9"x9" Floor Tile 120 SF X 120 SF Unable to Locate Material

ASSESSMENT CATEGORIES

1. = Damaged or Significantly Damaged TSI ACBM 5. = ACBM with Potential for Damage

2. = Damaged Friable Surfacing ACBM 6. = ACBM with Potential for Significant Damage

3. = Significantly Damaged Friable Surfacing ACBM 7. = Any Remaining Friable ACBM or Friable Suspect ACBM

4. = Damaged or Significantly Damaged Friable Miscellaneous ACBM X. = Not Applicable ( Material is Nonfriable Surfacing or Miscellaneous Material )
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HAZARD RESPONSE TABLE

RESPONSE HAZARD ASBESTOS FRIABLE DAMAGED POTENTIAL DISTURBANCE AIR FLOW ETC CLASS OF

ACTION # RESPONSE ACTION MATERIAL Yes or No Yes or No High, Moderate, Low Yes or No Rating WORK

Yes or No

1 REMOVE ASAP YES YES YES SIGNIFICANT N/A N/A POOR CLASS I

2
REPAIR, REMOVE, 

REDUCE 
DISTURBANCE ASAP

YES YES YES HIGH N/A POOR CLASS I or II

3
REPAIR, REMOVE, 

REDUCE 
DISTURBANCE ASAP

YES YES YES MODERATE YES POOR CLASS I or II

4 REPAIR, THEN O&M YES YES YES MODERATE NO POOR
CLASS I, II 

or III

5 REPAIR, THEN O&M YES YES YES LOW YES POOR
CLASS I, II 

or III

6
O&M AND THEN 

SCHEDLE REPAIR
YES YES YES LOW NO FAIR

CLASS III or 
IV

7
REDUCE POTENTIAL 
FOR DISTURBANCE 

AND THEN O&M
YES YES NO HIGH N/A FAIR

CLASS I, II, 
III or IV

8

O&M AND THEN 
REMOVE 

DISTURBANCE 
POTENTIAL

YES YES NO MODERATE N/A FAIR CLASS IV

9 O&M YES YES NO LOW N/A GOOD CLASS IV

10
O&M AND FLOOR 

CARE/REPAIR
YES NO YES N/A N/A FAIR

CLASS III or 
IV

11 O&M YES NO NO N/A N/A GOOD CLASS IV

Notes:
N/A = Not Applicable

Damaged Floor Tile - Falls into response action # 10

Significant Damage - Any material with greater than 10 percent overall damage or greater than 25 percent localized damage 

Damage - Any material with less than 10 percent overall damage or less than 25 percent localized damage

Ari Flow - Area where Plenums, Air Shaft, Elevator Shaft, Ventilation Shaft, etc., create air flow that can cause erosion of materials



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 4: 
 

AHERA 3 YEAR RE-INSPECTION 
AND  

6 MONTHS PERIODIC 
SURVEILLANCE FORM 

 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

1 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: A1002 Space Description: Mechanical Room 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

01 Pipe Insulation Yes 75 LF 0 LF 
Aircell Pipe Insulation Observed in Plenum Leading to 

Lobby 

02 Pipe Fittings Yes 10 LF 0 LF  

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

2 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: A1028 Space Description: Fitness Center 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 8 LF 0 LF  

03 Vibration Cloth No 60 SF 0 SF  

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

3 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: A1029 Space Description: D Gym 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

01 Pipe Insulation Yes 20 LF 0 LF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

4 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: B100P Space Description: Plenum Above Auditorium 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 100 LF 25 LF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

5 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: B1022 Space Description: Slop Sink 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings No 6 LF 0 LF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

6 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: B1023A Space Description: Women’s Room 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings No 2 LF 0 LF Assumed Present in Wall 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 

 
AHERA 3 YEAR RE-INSPECTION AND  



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

7 

6 MONTHS PERIODIC SURVEILLANCE FORM 
 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: B1024A Space Description: Men’s Room 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings No 2 LF 0 LF Assumed Present in Wall 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

8 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: B1033A Space Description: Drama Office 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

04 9”x9” Floor Tile No 25 SF 0 SF Inaccessible 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

9 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: B1034 Space Description: Set Shop 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 25 LF 0 SF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

10 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: C1014 Space Description: Life School Office 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

04 9”x9” Floor Tile No 200 SF 0 SF 12”x12” Floor Tile Observed (Grey) 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

11 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: C1016 Space Description: Room C4 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

04 9”x9” Floor Tile No 650 SF 0 SF 12” x 12” Floor Tile Observed (Grey) 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

12 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: E1000P Space Description: Sub-Floor Pipe Chase 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

01 Pipe Insulation Yes 100 LF 0 LF No Access 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

13 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: F1000P Space Description: Sub-Floor Pipe Chase 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

01 Pipe Insulation Yes 100 LF 0 LF No Access 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

14 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: F1009 Space Description: Office 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

05 12”x12” Floor Tile No 100 SF 0 SF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

15 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: F1010 Space Description: Kitchen 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

05 12”x12” Floor Tile No 200 SF 0 SF Custodian notes there are likely red tiles beneath 12” x 12” 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

16 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: G1000P Space Description: Sub-Floor Pipe Chase 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

01 Pipe Insulation Yes 285 LF 0 LF No Access 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

17 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: G2001A Space Description: Supply Room 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

05 12”x12” Floor Tile No 100 SF 0 SF Under Carpet 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

18 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: G2001B Space Description: Bathroom 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

05 12”x12” Floor Tile No 100 SF 0 SF 12"x12" Black FT, Self-Adhesive above VAT 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

19 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: G2002 Space Description: Digital Art 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 8 LF 0 LF Above Ceiling Tile 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

20 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: G--- Space Description: Electrical Conduit Room 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 10 LF 0 LF In Custodial Office Area, Above Ceiling Tile 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

21 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: G2005 Space Description: Wood Shop Storage 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 10 LF 0 LF Above Ceiling Tile 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

22 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: G2012 Space Description: Photo Lab 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 10 LF 0 LF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 
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AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: H1000P Space Description: Sub-Floor Pipe Chase 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

01 Pipe Insulation Yes 300 LF 0 LF No Access 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 
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AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: H1001 Space Description: Bathroom Locker Area (Kitchen Staff_ 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 6 LF 0 LF  

04 9”x9” Floor Tile No 75 SF 0 SF  

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

25 

 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: H1004 Space Description: Foyer 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

01 Pipe Insulation Yes 
40 LF 0 LF 

 

02 Pipe Fittings Yes  

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 
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AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: H1005 Space Description: Electrical Vault 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

01 Pipe Insulation Yes 
6 LF 0 LF 

 

02 Pipe Fittings Yes  

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 
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AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: H1006 Space Description: Electrical Closet 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

01 Pipe Insulation Yes 
40 LF 0 LF 

 

02 Pipe Fittings Yes  

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 
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AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: H1008 Space Description: Electrical Closet 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 5 LF 0 LF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

29 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: H1010 Space Description: Garage Storage Room 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

01 Pipe Insulation Yes 
175 LF 

25 LF  

02 Pipe Fittings Yes 0 LF  

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

30 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: H1011 Space Description: Garage 1 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 9 LF 0 LF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

31 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: H1011A Space Description: Garage 1 Storage Room 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 10 LF 0 LF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

32 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: H1011B Space Description: Garage 1 Mechanical Room 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 40 LF 0 LF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

33 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: K000U Space Description: Sub-Floor Pipe Chase 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

01 Pipe Insulation Yes 1,300 LF 0 LF No Access 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

34 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: K1000P Space Description: Hallway Plenum 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 1,300 LF 0 LF Above Drop Ceiling 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 
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AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: K1020 Space Description: Mechanical Room 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 30 LF 0 LF New Fiberglass Insulation 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

36 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: LBSMT Space Description: Storage Room 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 5 LF 0 LF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

37 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: LBSMT Space Description: Garage 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 8 LF 0 LF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 

 

38 

AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: LBSMT Space Description: Mechanical Room 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

02 Pipe Fittings Yes 40 LF 0 LF  

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 



 
500 Summit Drive, Suite 450 
Valhalla, New York 10595 
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AHERA 3 YEAR RE-INSPECTION AND  
6 MONTHS PERIODIC SURVEILLANCE FORM 

 

ASBESTOS CONTAINING BUILDING MATERIALS 
 

Space ID: S1009 Space Description: Assistant Principal’s Office 

School District: Chappaqua Central School District   

School Name: Horace Greeley High School   

Re-inspected By: Dmitri Kirnossenko, Williams Ng-Feng Date: June 7, 2022 
 

Homogeneous 
Area # 

Homogeneous Area Description 
Friable 

(Yes/No) 
Quantity 

Damage 
Quantity 

Notes 1 

04 9”x9” Floor Tile No 120 SF 0 SF Unable To Locate Material 

      

      

      

      

      
 

6 MONTHS PERIODIC SURVEILLANCES 

No. Inspection Date Name of Inspector 
Asbestos Containing Building 

Materials Condition Notes 
Fiber Release 

Episodes (Y/N) 

 1     

 2     

 3     

 4     

 5     

Date Next 3 Year Re-inspection is Required July 2025 
1 Material Condition, Accessibility to Public, Warning Labels, etc. 
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285 Main Street 
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Attention: Mr. Erik Kaeyer, AIA, LEED AP 

  Principal 

 

Regarding: REPORT OF GEOTECHNICAL INVESTIGATION  

  HORACE GREELEY HIGH SCHOOL 

PROPOSED ATHLETIC STORAGE BUILDING & SITE IMPROVEMENTS 

70 ROARING BROOK ROAD 
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Dear Mr. Kaeyer: 

 

Whitestone Associates Engineering & Geology NY, PLLC in conjunction with Whitestone Associates, Inc. 

(collectively, Whitestone) is pleased to submit the attached Report of Geotechnical Investigation for the 

above-referenced project.  The attached report presents the results of Whitestone’s soils exploration efforts 

and presents recommendations for design of the proposed structural foundations, floor slabs, pavements, 

and related earthwork. 

 

Whitestone’s Geotechnical Division appreciates the opportunity to be of service to the KG+D Architects, 

P.C.  Please note that Whitestone has the capability to conduct the additional geotechnical engineering 

services recommended herein. 

 

Please contact us at (908) 668-7777 with any questions or comments regarding the enclosed report. 

 

Sincerely, 

 

WHITESTONE 

 

 

 

Mudar Khantamr, P.E.      Laurence W. Keller, P.E. 

Associate       Vice President 
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SECTION 1.0  

Summary of Findings 
 

 

Whitestone has conducted an exploration and evaluation of the subsurface conditions for the proposed 

school building located at 70 Roaring Brook Road in Chappaqua, Westchester County, New York.  The 

site of the proposed construction is shown on the Test Location Plan included as Figure 1. 

 

At the time of Whitestone’s exploration, the site housed the Horace Greeley High School including multiple 

buildings, athletic fields, and associated pavements, landscaping, and utilities.  Based on the March 24, 

2023 Request for Proposals (RFP) provided by KG+D Architects, P.C., the immediate area of the proposed 

construction has grade changes on the order of approximately 20 feet sloping downward in the westerly 

direction. 

 

Based on the aforementioned RFP, the proposed redevelopment is anticipated to include constructing an 

approximately 4,000-square feet (footprint), single-story pre-engineered athletic storage building, 

stormwater management (SWM) facilities, pavement replacement, and utilities. The proposed building is 

anticipated to be single-story and may include below-grade/retaining walls. Detailed grading has not been 

finalized and the finished floor elevation of the proposed structure or pavement grades are not known at 

this time, however, based on existing grades, Whitestone anticipates that the proposed site will be 

redeveloped at or near existing grades with maximum cut/fill on the order of three feet to five feet.   

 

The subsurface exploration included conducting a reconnaissance of the project site, drilling four soil test 

borings, conducting two in-situ infiltration tests, and collecting soil samples for laboratory analyses.  The 

data from this exploration and analysis were analyzed by Whitestone in light of the project information 

provided by the KG+D. 

 

A summary of Whitestone’s findings is presented below in tabular format and detailed descriptions of the 

subsurface conditions encountered are presented in Section 4.0. 

Subsurface Profile Description 
Bottom of 

Stratum (fbgs) 

Surface Cover 

Material 

The borings were conducted within existing paved and gravel-covered 

portions of the site and encountered either three inches of asphalt 

underlain by one inch of subbase materials or gravel and sand at the 

surface. 

up to 0.3 

Existing Fill 

Encountered within a majority of the borings consisting of silty sand 

with variable amounts of gravel and debris (brick, asphalt, wood, 

shells, and concrete) extending to depths ranging between two feet 

below ground surface (fbgs) and four fbgs, where encountered.  

2.0 to 4.0 

Glacial Deposits 

Consisting of silty sand (USCS: SM) with variable amounts of gravel 

and silty lean clay (USCS: CL-ML) with variable amounts of sand and 

gravel. 

+6.0 to +28.5 



  

WHITESTONE  Page 2 
   

20351 ROGI 

fbgs: feet below ground surface 

 

Recommendations developed upon consideration of these findings are summarized in the table below and 

presented in greater detail in the indicated sections of the report. 

 

Geotechnical 

Considerations 
Recommendation Report Section 

Foundation System 

Whitestone recommends supporting the proposed structure on 

conventional shallow foundations designed to bear within the 

underlying naturally occurring site soils and/or on properly placed and 

compacted structural fill.  The existing fill, where encountered at or 

below proposed foundation bearing elevations, should be 

overexcavated and replaced with properly evaluated, placed, and 

compacted structural fill materials as described herein. 

5.5 

Floor Slabs and 

Pavements 

Following supplemental evaluation of the existing fill, Whitestone 

anticipates that proposed floor slabs and pavements may be supported 

on improved and approved existing fill, the underlying natural soils, 

and/or controlled structural fill materials subject to supplemental 

evaluation and subgrade preparation as described herein with areas of 

overexcavation and replacement or recompaction anticipated due to 

the inherent variability that exists within existing fill. 

5.6 & 5.7 

On-Site Soil Reuse 

Whitestone anticipates that the majority of the existing fill and 

underlying natural materials situated above the groundwater levels 

will be suitable for selective reuse as structural fill and/or backfill 

below proposed foundations, floor slabs, and pavements provided any 

objectionable debris are segregated and moisture contents are 

controlled within two percent of the optimum moisture content.  Reuse 

of the existing fill will be contingent on careful inspection in the field 

by the owner’s geotechnical engineer by visual observation and/or test 

pit excavations during construction as recommended herein.   

5.3 

Groundwater Control 

Static groundwater was encountered within the majority of the 

subsurface tests at depths ranging from approximately four fbgs to six 

fbgs. While detailed grading information was unavailable at the time 

of this report, static groundwater conditions are anticipated to be at or 

above proposed foundation elevations and within below-grade levels, 

if planned.  Trapped/perched groundwater may also be encountered 

within the existing fill, natural soil/existing fill interface, and/or 

within fine-grained portions of the natural soils.  Therefore, both 

temporary construction phase dewatering and permanent control of 

groundwater will be necessary for the proposed development as 

described herein. 

5.4 

Subsurface Profile Description 
Bottom of 

Stratum (fbgs) 

Groundwater 

Static groundwater was encountered within the borings at depths 

ranging between four fbgs and six fbgs. Static groundwater and 

perched/trapped water conditions likely will fluctuate seasonally, 

tidally, and following periods of precipitation. 

--- 
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SECTION 2.0  

Introduction 

 

 

2.1 AUTHORIZATION 

 

Mr. Erik Kaeyer of KG+D issued authorization to Whitestone to conduct a geotechnical investigation and 

SWM area evaluation on this site relevant to the proposed redevelopment.  The geotechnical investigation 

was conducted in general accordance with Whitestone’s March 31, 2023 proposal to the KG+D. 

 

2.2 PURPOSE 

 

The purpose of this subsurface exploration and analysis was to: 

 

► ascertain the various soil profile components at test locations; 

 

► estimate the engineering characteristics of the proposed foundation bearing and subgrade materials; 

 

► provide geotechnical criteria for use by the design engineers in preparing the foundation, floor slab, 

and pavement design; 

 

► provide recommendations for required earthwork and subgrade preparation; 

 

► record groundwater levels and/or bedrock levels (where encountered) at the time of the 

investigation and discuss the potential impact on the proposed construction; and  

 

► recommend additional investigation and/or analysis (if warranted). 

 
2.3 SCOPE 

 

The scope of the exploration and analysis included the subsurface exploration; field testing and sampling; 

laboratory analysis; and a geotechnical engineering analysis and evaluation of the subsurface materials.  

This Report of Geotechnical Investigation is limited to addressing the site conditions related to the physical 

support of the proposed construction.  Any references to suspicious odors, materials, or conditions are 

provided strictly for the client’s information. 

 

2.3.1 Field Exploration 

 

Field exploration of the project site was conducted by means of four borings (identified as B-1 through B-

4) and one offset boring (identified as B-1A), advanced with a track-mounted drill rig equipped with hollow 

stem augers and split-spoon sampling techniques, and two in-situ infiltration tests (identified as I-1 and I-
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2).  The borings were conducted within the areas of the proposed school building and the proposed 

pavements to depths ranging from approximately six fbgs to 28.5 fbgs.  The borings were backfilled with 

excavated soil generated from the investigation.  The locations of the borings are shown on the Test 

Location Plan included as Figure 1. 

 

The borings were conducted in the presence of a Whitestone engineer who conducted field tests, recorded 

visual classifications, and collected samples of the various strata encountered.  The boring locations were 

located in the field using normal taping procedures and estimated right angles.  These locations are 

presumed to be accurate within a few feet. 

 

The borings and standard penetration tests (SPTs) were conducted in general accordance with ASTM 

International (ASTM) designation D-1586.  The SPT resistance value (N) can be used as an indicator of the 

consistency of fine-grained soils and the relative density of coarse-grained soils.  The N-value for various 

soil types can be correlated with the engineering behavior of earthworks and foundations. 

 

Groundwater level observations, where encountered, were recorded during and at the completion of field 

operations prior to backfilling the borings.  Seasonal variations, temperature effects, and recent rainfall 

conditions may influence the levels of the groundwater, and the observed levels will depend on the 

permeability of the soils.  Groundwater elevations derived from sources other than seasonally observed 

groundwater monitor wells may not be representative of true groundwater levels. 

 

2.3.2 Laboratory Program 

 

In addition to the field investigation, a laboratory program was conducted to determine additional, pertinent 

engineering characteristics of representative samples of on-site soils.  The laboratory program was 

conducted in general accordance with applicable ASTM standard test methods and included 

physical/textural testing of representative samples of various strata. 

 

Physical/Textural Analysis:  Representative samples of selected strata encountered were subjected to a 

laboratory program that included Atterberg limits determination (ASTM D-4318), moisture content 

determinations (ASTM D-2216), and washed gradation analyses (ASTM D-422) in order to conduct 

supplementary engineering soil classifications in general accordance with ASTM D-2487.  The soil strata 

tested were classified by the Unified Soil Classification System (USCS) and results of the laboratory testing 

are summarized in the following table. 

 

PHYSICAL/TEXTURAL ANALYSES SUMMARY 

Source of 

Sample 

Sample 

Number 

Depth 

(fbgs) 

Natural 

Moisture 

(%) 

Liquid 

Limit 

(%) 

Plastic 

Index 

(%) 

Passing 

No. 200 

Sieve (%) 

USCS 

Classification 

B-1 S-2 2.0 - 4.0 9.6 NP 20.0 SM 

B-2 S-3 4.0 - 6.0 25.6 28 6 52.2 CL-ML 

Notes: NP = Non-Plastic 
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The engineering classifications are useful when considered in conjunction with the additional site data to 

estimate properties of the soil types encountered and to predict the soil’s behavior under construction and 

service loads.  Laboratory test results are provided in Appendix B. 

 

2.3.3 Infiltration Testing 

 

Infiltration tests I-1 and I-2 were conducted within the anticipated SWM areas at a depth of two fbgs due 

to the limiting nature of the groundwater table encountered.  Infiltration testing was conducted in general 

accordance with the New York State Stormwater Design Manual.  Infiltration test I-1 resulted in a field 

infiltration rate of approximately 0.5 inches per hour (iph).  Infiltration test I-2 was conducted within the 

existing fill due to the limiting nature of the groundwater table and as such, Whitestone does not recommend 

that the results be relied upon.  Infiltration test results are provided in Appendix C. 
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SECTION 3.0  

Site Description 

 

 

3.1 LOCATION AND DESCRIPTION 

 

The subject site is located at 70 Roaring Brook Road in Chappaqua, Westchester County, New York. The 

site is bound to the north by residential properties followed by Roaring Brook Road and the Chappaqua 

Crossings shopping center, to the south by residential properties followed by North Way, to the east by 

Barnum Cemetery followed by North Bedford Road and residential properties, and to the west by 

Chappaqua Brook followed by Saw Mill River Parkway.  The site of the proposed construction is shown 

on the Test Location Plan included as Figure 1. 

 

3.2 EXISTING CONDITIONS 

 

Surface Cover/Development:   At the time of Whitestone’s exploration, the site housed the Horace Greeley 

High School including multiple buildings, athletic fields, and associated pavements, landscaping, and 

utilities. 

 

Topography:  Based on the RFP provided by KG+D, the immediate area of the proposed construction has 

grade changes on the order of approximately 20 feet sloping downward in the westerly direction. 

 

Utilities:  At the time of Whitestone’s subsurface field investigation, underground electric lines and 

stormwater lines were observed in the immediate area of the proposed construction.  Other utilities were 

not observed by Whitestone at the time of the investigation, but may be present.  The utility information 

contained in this report is presented for general discussion only and is not intended for construction 

purposes. 

 

Site Drainage:  Surface runoff generally consists of sheet flow across the existing ground surface and 

generally appeared to flow in a westerly direction away from the site of the proposed construction. 

 

3.3 SITE GEOLOGY 

 

The subject site is situated within the New England Upland Geomorphic Province of New York.  

Specifically, the subject site is underlain by Precambrian-age Fordham Gneiss.  The overburden materials 

at the site consist of glacial till.  The glacial deposits are expected to overlay weathered rock.  Glacial till 

in the area typically contains a mixture of sand, silt, clay and gravel mixed with variable amounts of 

boulders and cobbles.  Overburden materials also include man-made fill associated with past and present 

development of the subject site. 
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3.4 PROPOSED CONSTRUCTION 

 

Based on the aforementioned RFP, the proposed redevelopment is anticipated to include constructing an 

approximately 4,000-square feet (footprint), single-story pre-engineered athletic storage building, SWM 

facilities, pavement replacement, and utilities. The proposed building is anticipated to be single-story and 

may include below-grade/retaining walls.  

 

Detailed grading has not been finalized and the finished floor elevation of the proposed structure or 

pavement grades are not known at this time, however, based on existing grades, Whitestone anticipates that 

the proposed site will be redeveloped at or near existing grades with maximum cut/fill on the order of three 

feet to five feet.   

 

The anticipated maximum loads for the proposed structures are expected to be as follows: 

 

► column loads - 75 kips; 

► wall loads - 1.0 kips/linear foot;  

► floor slab loads - 125 pounds per square foot (psf);  

 

Detailed structural information has not yet been provided. The above-referenced loads are based on past 

experience with similar facilities and should be confirmed by the project structural engineer.  The scope of 

Whitestone’s investigation and the professional advice contained in this report were generated based on the 

project details and loading noted herein.  Any revisions or additions to the design details enumerated in this 

report should be brought to the attention of Whitestone for additional evaluation as warranted. 
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SECTION 4.0  

Subsurface Conditions 
 

 

4.1 SUBSURFACE SOIL CONDITIONS 

 

Details of the subsurface materials encountered are presented on the Records of Subsurface Exploration 

presented in Appendix A of this report.  The subsurface soil conditions encountered in the borings consisted 

of the following generalized strata in order of increasing depth. 

 

Surface Cover:  The borings were conducted within existing paved and gravel-covered portions of the site 

and encountered either three inches of asphalt underlain by one inch of subbase materials or gravel and 

sand at the surface. 

 

Existing Fill:  Underlying the surface cover, existing fill was encountered within a majority of the borings 

consisting of silty sand with variable amounts of gravel and debris (brick, asphalt, wood, shells, and 

concrete) extending to depths ranging between two fbgs and four fbgs.  SPT N-values within this stratum 

ranged between five blows per foot (bpf) and 21 bpf and averaged approximately 12 bpf.   

 

Glacial Deposits:  Underlying the surface cover and/or existing fill, the subsurface tests encountered 

natural glacial deposits consisting of silty sand (USCS: SM) with variable amounts of gravel and silty lean 

clay (USCS: CL-ML) with variable amounts of sand and gravel. The borings were terminated within the 

glacial deposits at depths ranging from approximately six fbgs to 28.5 fbgs.  SPT N-values within coarse-

grained portions of this stratum ranged between two bpf and refusal (defined as greater than 50 hammer 

blows per six-inch split-spoon sampler advancement), generally indicating very loose to very dense relative 

density and averaging approximately 26 bpf.  Pocket penetrometer measurements within the fine-grained 

portions of this stratum ranged between 0.75 ton per square foot (tsf) and 2.75 tsf, generally indicating a 

medium stiff to very stiff relative consistency and averaging 1.75 tsf. 

 

4.2 GROUNDWATER 

 

Static groundwater was encountered within the borings at depths ranging between four fbgs and six fbgs. 

Static groundwater and perched/trapped water conditions likely will fluctuate seasonally, tidally, and 

following periods of precipitation.  
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SECTION 5.0  

Conclusions and Recommendations 

 

 

5.1 GENERAL 

 

Whitestone recommends supporting the proposed structures on conventional shallow foundations bearing 

within the underlying improved natural soils and/or controlled structural fill soil that are properly inspected, 

placed, and compacted in accordance with Sections 5.2, 5.3, and 5.11 of this report.  The existing fill, where 

encountered at or below proposed foundation bearing elevations, should be overexcavated and replaced 

with properly evaluated, placed, and compacted structural fill materials as described above and herein. 

Reuse of the existing fill for foundation support will be contingent upon supplemental evaluation during 

construction, as described in Section 5.11.  

 

Whitestone anticipates that following compaction of the upper site soils, proposed floor slabs and 

pavements may be supported on improved and approved existing fill, underlying natural materials, and/or 

controlled structural fill provided these materials are prepared in accordance with the recommendations 

herein including limited areas of overexcavation and replacement or recompaction anticipated, due to the 

presence of existing fill. 

 

All fill or backfill placed in structural areas should be placed as structural fill in maximum nine-inch loose 

lifts and compacted to 95 percent of the modified proctor maximum dry density within two percentage 

points of the optimum moisture content under the supervision of the owner’s geotechnical engineer. 

 

5.2 SITE PREPARATION AND EARTHWORK 

 

Surface Cover Stripping:  Prior to stripping operations, all utilities should be identified and secured.  The 

existing pavements and topsoil to be demolished and stripped should be removed from within the limits of 

any areas requiring structural fill.  Existing structural elements, if encountered, such as foundation walls, 

or any concrete foundations, walls or slabs encountered during excavations, should be removed entirely 

from below proposed foundations and associated zones of influence (as determined by lines extending at 

least one foot laterally beyond footing edges for each vertical foot of depth) and excavated to at least two 

feet below proposed construction subgrade levels.  Foundations and slabs may remain in place below these 

depths below proposed ground-supported slabs, drive isles, and landscaped areas provided there is no 

interference with future construction.  Any existing slab to remain should be thoroughly broken such that 

maximum particle size is 12 inches to allow vertical drainage of water.  The demolition contractor should 

be required to conduct all earthwork in accordance with the recommendations in this report including 

backfilling any excavation, utility, etc. with structural fill.  All fill or backfill placed in structural areas 

during any demolition operations should be placed as structural fill in accordance with Section 5.2, 5.3, and 

5.11 of this report. 
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Surface Preparation/Proofrolling:  Prior to placing any fill or subbase materials to raise grades to the 

desired subgrade elevations, the existing exposed soils should be compacted to a firm and unyielding 

surface with several passes in two perpendicular directions of a minimum 10-ton, smooth drum roller.  The 

surface should be proofrolled with a loaded tandem axle truck in the presence of the geotechnical engineer 

to help identify soft or loose pockets which may require removal and replacement or further investigation.  

Any fill or backfill should be placed and compacted in accordance with Section 5.3. 

 

Weather Performance Criteria:  Because portions of the site soils are moderately- to highly-moisture 

sensitive (USCS: SM & CL-ML) and may soften when exposed to water, every effort must be made to 

maintain drainage of surface water runoff away from construction areas by grading and limiting the 

exposure of excavations and prepared subgrades to rainfall.  Accordingly, excavation and fill placement 

procedures should be conducted during favorable weather conditions.  Overexcavation of saturated soils 

and replacement with controlled structural fill per Section 5.3 of this report may be required prior to 

resuming work on disturbed subgrade soils. 

 

Subgrade Protection and Inspection: Every effort should be made to minimize disturbance of the on-site 

materials by construction traffic and surface runoff.  The on-site soils will deteriorate when subjected to 

repeated wetting and construction traffic and likely will require extensive drying or overexcavation and 

replacement.  Construction schedules and budgets should account for contingencies, such as importing 

materials to raise grades or restore overexcavations when construction must occur following wet weather 

or on an expedited basis.  However, if properly protected and maintained during warm, dry weather as 

recommended herein, the site soils will provide adequate support for the proposed construction.  The site 

contractors should employ necessary means and methods to protect the subgrade including, but not limited 

to the following: 

 

► leaving the existing pavement in place as long as practical to protect the subgrade from freeze-thaw 

cycles and exposure to inclement weather; 

 

► sealing exposed subgrade soils on a daily basis with a smooth drum roller operated in static mode; 

 

► regrading the site as needed to maintain positive drainage away from construction areas; 

 

► removing wet surficial soils and ruts immediately; and 

 

► limiting exposure to construction traffic especially following inclement weather and subgrade 

thawing. 

 

5.3 STRUCTURAL FILL AND BACKFILL 

 

Imported Fill Material:  Any imported material placed as structural fill or backfill to raise elevations or 

restore design grades should consist of clean, relatively well graded sand or gravel with a maximum particle 
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size of three inches and five percent to 10 percent of material finer than a #200 sieve.  Silts, clays, and silty 

or clayey sands and gravels with higher percentage of fines and with a liquid limit less than 40 and a 

plasticity index less than 20 may be considered subject to the owner’s approval, provided that the required 

moisture content and compaction controls are met.  The material should be free of clay lumps, organics and 

deleterious material.  Imported structural fill material should be approved by a qualified geotechnical 

engineer prior to delivery to the site. 

 

On-Site Material:  Based on the conditions disclosed by the borings, Whitestone anticipates that a majority 

of the existing fill and underlying natural soil situated above the groundwater level will be suitable for 

selective reuse as structural fill and/or backfill provided moisture contents are controlled within two percent 

of the optimum during favorable weather conditions.  Reuse of the existing fill will be contingent on careful 

inspection in the field by the owner’s geotechnical engineer by visual observation and/or test pit excavations 

during construction as recommended herein.  The reuse of the fine-grained soils (USCS: CL-ML) and 

granular site soils with more than 12 percent fines (USCS: SM) typically is possible only during extended 

periods of ideal weather conditions.  Reuse of these soils may require mixing with a granular material, 

extensive moisture conditioning, and/or drying to facilitate their reuse, workability, and compaction in fill 

areas. 

 

The on-site soils will become increasingly difficult to reuse and compact where wetted beyond the optimum 

moisture content.  Immediate re-use of on-site soil should not be anticipated.  Materials that are, or become, 

exceedingly wet likely will require discing and aerating that may not be practical during wet seasons.  

Alternatively, imported fill materials may be used to attain the desired grades and expedite earthwork 

operations.  The stripped asphaltic concrete pavement and topsoil should not be used as fill or backfill. 

 

Cobble- and boulder-sized materials or similarly sized materials greater than three inches in diameter will 

need to be separated from on-site soils to be placed as structural fill or backfill.  Cobble-sized materials 

between three inches to 12 inches may be crushed or individually placed in structural fill or backfill layers 

deeper than two feet below proposed foundation and pavement subgrade levels.  Care must be taken to 

individually seat any large particles and to compact soil around large particles with hand operated 

equipment to minimize risk of void formation.  Boulder-sized materials greater than 12 inches in diameter 

need to be crushed prior to replacement as structural fill materials.  Materials greater than three inches in 

size should be placed a minimum of three feet from utilities. 

 

Compaction and Placement Requirements:  All fill and backfill should be placed in maximum nine- inch 

loose lifts and compacted to 95 percent of the maximum dry density within two percent of the optimum 

moisture content as determined by ASTM D 1557 (Modified Proctor).  Whitestone recommends using a 

vibratory drum roller to compact the on-site soils or a small handheld vibratory compactor within 

excavations. 
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Structural Fill Testing:  A sample of the imported fill material or any on-site material proposed for reuse 

as structural fill or backfill should be submitted to the geotechnical engineer for analysis and approval at 

least one week prior to its use.  The placement of all fill and backfill should be monitored by a qualified 

engineering technician to ensure that the specified material and lift thicknesses are properly installed.  A 

sufficient number of in-place density tests should be conducted to ensure that the specified compaction is 

achieved throughout the height of the fill or backfill. 

 

Submerged Fill:  If necessary, up to two feet of an open-graded, crushed, three-quarter inch stone may be 

placed in the wet to provide a working mat, expedite dewatering efforts and enable subsequent placement 

of structural fill or backfill.  Prior to placing submerged fill materials, free water and disturbed materials 

should be removed to the extent recommended by the geotechnical engineer.  A fines barrier geotextile, 

such as Mirafi 140N or equivalent, should be placed at the base and sides of the overexcavation to separate 

the stone from underlying and adjacent soils.  The fabric also should be placed on top of the stone prior to 

subsequent fill placement if fill soils with a substantial amount of fines are to be used to restore grades. 

 

5.4 GROUNDWATER CONTROL 

 

Static groundwater was encountered during this investigation at depths ranging from approximately four 

fbgs to six fbgs.  Based on groundwater levels recorded during this investigation and anticipated depth of 

potential below-grade levels, static groundwater conditions may be anticipated to be at or above below-

grade level subgrade elevation, if planned.  Additionally, trapped/perched groundwater may also be 

encountered within the existing fill, existing fill/natural soil interface and/or fine-grained site soils, 

especially following participation events.  Therefore, both temporary construction phase dewatering and 

permanent groundwater control of groundwater may be necessary for the proposed redevelopment as 

described below.  

 

Temporary Dewatering:  Whitestone anticipates that temporary construction phase dewatering typically 

would include temporarily installing sump pits and pumps within trenches and excavations. Excavations 

extending less than approximately two feet below groundwater typically may be controlled by providing a 

sufficient number of sump pumps placed at the base of the excavations.  Potential environmental impacts, 

if any, should be considered for groundwater encountered during construction phase dewatering prior to 

disposal. 

 

Because the subsurface soils will soften when exposed to water, every effort must be made to maintain 

drainage of surface water runoff away from construction areas by grading and limiting the exposure of 

excavations to rainfall.  Overexcavation of saturated soils and replacement with controlled structural fill 

and/or one foot to two feet of open graded gravel (such as 3/4-inch clean crushed stone) may be required 

prior to resuming work on disturbed subgrade soils. 
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Permanent Groundwater Control:  Based on the aforementioned groundwater levels, permanent 

groundwater control is recommended if below-grade levels are planned.  Whitestone recommends that the 

below-grade walls and subgrade slabs be waterproofed in accordance with the local standards.  

Waterproofing of slabs and below-grade walls typically requires use of rubberized asphalt, neoprene or 

other waterproof membranes which are lapped and sealed appropriately.  All joints should be sealed.  

Wherever practical, it is recommended to monolithically cast cellar/basement floor slabs with the adjacent 

below-grade walls.  

 

5.5 FOUNDATIONS 

 

Foundation Design Criteria:  Whitestone recommends supporting the proposed structures on 

conventional spread and continuous wall footings designed to bear within the underlying improved natural 

site soils and/or on properly placed and compacted structural fill provided these materials are properly 

evaluated, placed, and compacted in accordance with Sections 5.2, 5.3, and 5.11 of this report.  The existing 

fill, where encountered at or below proposed foundation bearing elevations, should be overexcavated and 

replaced with properly evaluated, placed, and compacted structural fill materials as described above and 

herein.  Foundations bearing within these materials may be designed to impart a maximum allowable net 

bearing pressure of 3,000 psf.  

 

Reuse of the existing fill for foundation support will be contingent upon supplemental evaluation, as 

described in Section 5.11.  All footing bottoms should be improved by in-trench compaction in the presence 

of the geotechnical engineer.  Regardless of loading conditions, proposed foundations should be sized no 

less than minimum dimensions of 24 inches for continuous wall footings and 36 inches for isolated column 

footings. 

 

Below-grade wall footings (if planned) should be designed so that the maximum toe pressure due to the 

combined effect of vertical loads and overturning moment does not exceed the recommended maximum 

allowable net bearing pressure.  In addition, positive contact pressure should be maintained throughout the 

base of the footings such that no uplift or tension exists between the base of the footings and the supporting 

soil.  Uplift loads should be resisted by the weight of the concrete.  Lateral resistance should be provided 

by friction resistance at the base of the footings.  A coefficient of friction against sliding of 0.35 is 

recommended for use for foundations bearing within on-site soils or imported structural fill soils. 

 

Foundation Inspection/Overexcavation Criteria:  Whitestone recommends that the suitability of the 

bearing soils along and below the footing bottoms be verified by a geotechnical engineer prior to placing 

concrete for the footings.  Where areas of existing fill and/or unsuitable materials are encountered in footing 

excavations, overexcavation and recompaction or replacement may be necessary to provide a suitable 

footing subgrade in accordance with Sections 5.2 and 5.3.  Any overexcavation to be restored with structural 

fill will need to extend at least one foot laterally beyond footing edges for each vertical foot of 
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overexcavation.  Lateral overexcavation can be reduced if the grade is restored with lean concrete or 

approved flowable fill.  The bottom of overexcavation should be compacted with vibrating plates or plate 

tampers (“jumping jacks”) to compact locally disturbed materials. 

 

Settlement:  Whitestone estimates post construction settlements of proposed foundations of less than one 

inch if the recommendations outlined in this report are properly implemented.  Differential settlements of 

building foundations should be less than one-half inch. 

 

Frost Coverage:  Footings subject to frost action should be placed at least 42 inches below adjacent exterior 

grades or the depth required by local building codes to provide protection from frost penetration.  Interior 

footings not subject to frost action could be placed at a minimum depth of 18 inches below the slab subgrade 

provided the footings bear on properly prepared site soils or on properly placed structural subgrade. 

 

5.6 FLOOR SLAB 

 

Following supplemental evaluation of the existing fill and surficial compaction of the upper site soils to 

densify any loose areas, Whitestone anticipates that approved and improved existing fill, the underlying 

natural site soils, and/or controlled structural fill will be suitable for support of the proposed floor slabs 

provided these materials are properly evaluated, compacted, and proofrolled in accordance with Sections 

5.2, 5.3, and 5.11 of this report.  Areas of overexcavation and replacement or recompaction of unsuitable 

existing fill may be anticipated due to the variability that typically exists in existing fill.  Any areas that 

become softened or disturbed as a result of wetting and/or repeated exposure to construction traffic should 

be removed and replaced with compacted structural fill.  The properly prepared on-site soils are expected 

to yield a minimum subgrade modulus (k) of 150 psi/in. 

 

A minimum four-inch layer of coarse aggregate, such as AASHTO #57 stone, dense graded aggregate, or 

equal, should be installed below ground-supported floor slabs to provide a capillary break.  An impervious 

membrane also should be provided as a moisture vapor barrier beneath all floor slabs. 

 

5.7 PAVEMENT DESIGN CRITERIA 

 

General:  Following supplemental evaluation of the existing fill and surficial compaction of the upper site 

soils to densify any loose areas, Whitestone anticipates that either improved and approved existing fill, the 

underlying natural soils, and/or compacted structural fill and/or backfill placed to raise or restore design 

elevations are expected to be suitable for support of the proposed pavements provided these materials are 

properly evaluated, compacted, and proofrolled in accordance with Sections 5.2, 5.3, and 5.11 of this report 

during favorable weather conditions.   

 



  

WHITESTONE  Page 15 
   

20351 ROGI 

Localized overexcavation and replacement of existing fill may be required due to the variability that may 

exist within the existing fill.  Where existing fill remain below proposed subgrades, increased maintenance, 

possibly including crack sealing, patching or more frequent re-paving, may be necessary.  If the risk of 

increased maintenance is not acceptable, more extensive subgrade preparation recommendations can be 

developed.  The following pavement section recommendations are based on the assumption that such an 

allowed risk is acceptable.  Whitestone would be pleased to prepare alternative recommendations for more 

substantial subgrade improvements. 

 

Design Criteria:  A California Bearing Ratio value of five has been assigned to the properly prepared 

subgrade soils for pavement design purposes based on laboratory test results and climatic factors.  This 

value was correlated with pertinent soil support values and assumed traffic loads to prepare flexible and 

rigid pavement designs per the AASHTO Guide for the Design of Pavement Structures. 

 

Design traffic loads were assumed based on typical volumes for similar facilities and correlated with 18-

kip equivalent single axle loads (ESAL) for a 20 year life.  An estimated maximum load of 30,000 ESAL 

was used for all pavement areas assuming the pavement primarily will accommodate both automobile and 

limited heavier truck traffic.  Actual pavement loads should be less than this value. 

 

Pavement Sections:  The recommended flexible pavement section is presented below: 

 

FLEXIBLE PAVEMENT SECTION 

Layer Material Thickness (Inches) 

Asphalt Surface NYSDOT Type 7 or 7F Top 1.5 

Asphalt Base NYSDOT Type 3 Binder 3.0 

Granular Subbase NYSDOT Type 2 Subbase 6.0 

 

A rigid concrete pavement should be used to provide suitable support at areas of high traffic or severe turns 

(such as at ingress/egress locations).  The recommended rigid pavement is presented below in tabular 

format: 

 

RIGID PAVEMENT SECTION 

Layer Material Thickness (Inches) 

Surface 4,000 psi air-entrained concrete 5.01 

Base NYSDOT Type 2 Subbase 6.0 

Note1:  The outer edges of concrete pavements are susceptible to damage as trucks move from rigid pavement to adjacent flexible 

pavement.  Therefore, the thickness at the outer two feet of the rigid concrete pavement should be 12 inches. 
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5.8 LATERAL EARTH PRESSURES 

 

General:  No proposed retaining structures were identified on the aforementioned RFP prepared by KG+D 

however, below-grade walls may be required. As requested, Whitestone would be pleased to assist with the 

calculation of lateral earth pressures based on the soil parameters presented herein during the structural 

design phase when final grading and wall geometries are available. 

 

Lateral Earth Pressures:  Temporary retaining structures and permanent retaining/below-grade walls may 

be required to resist lateral earth pressures.  Proposed retaining/below-grade walls must be capable of 

withstanding active and at-rest earth pressures.  Retaining/below-grade walls free to rotate generally can be 

designed to resist active earth pressures.  Retaining/below-grade walls corners and restrained walls need to 

be designed to resist at-rest earth pressures.  Such structures should be properly designed by the Owner’s 

engineer.  The following soil parameters apply to the encountered subsurface strata and may be used for 

design of the proposed temporary and permanent retaining structures. 

 

LATERAL EARTH PRESSURE PARAMETERS 

Parameter On-Site Soils Imported Granular Backfill 

Moist Density (γmoist) 140 pcf 140 pcf 

Internal Friction Angle (φ) 28° 30° 

Active Earth Pressure Coefficient (Ka) 0.36 0.33 

Passive Earth Pressure Coefficient (Kp) 2.77 3 

At-Rest Earth Pressure Coefficient (Ko) 0.53 0.5 

 

Lateral earth pressure will depend on the backfill slope angle and the wall batter angle.  A sloped backfill 

will add surcharge load and affect the angle of the resultant force.  The effect of other surcharges will also 

need to be included in earth pressure calculations, including the loads imposed by adjacent structures and 

traffic.  The effects of proposed sloped backfill surface grades, and proposed slopes beyond the toe of the 

retaining structure, if applicable, must be considered when calculating resultant forces to be resisted by the 

retaining structure.  A coefficient of friction of 0.35 against sliding can be used for concrete on the existing 

site soils.  Retaining/below-grade wall footings should be designed so that the combined effect of vertical 

and horizontal resultants and overturning moment does not exceed the maximum soil bearing capacity 

provided in Section 5.5. 

 

Backfill Criteria:  Whitestone recommends that granular soils be used to backfill behind the proposed 

retaining/below-grade walls.  The granular backfill materials should consist of clean, relatively well graded 

sand or gravel with a maximum particle size of three inches and five percent to 15 percent of material finer 

than a #200 sieve.  The material should be free of clay lumps, organics, and deleterious material.  The 

existing site soils are not anticipated to be suitable for retaining/below-grade wall backfill.  

Cobbles/boulders greater than three inches should also not be used as backfill.  Accordingly, imported 

granular soils likely will be required.  A maximum density of 140 pcf should not be exceeded to avoid 

creating excessive lateral pressure on the walls during compaction operations. 
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Whitestone recommends that backfill directly behind any walls be compacted with light, hand-held 

compactors.  Heavy compactors and grading equipment should not be allowed to operate within a zone of 

influence measured at a 45-degree angle from the base of the walls during backfilling to avoid developing 

excessive temporary or long-term lateral soil pressures. 

 

Wall Drainage:  Positive gravity drainage of the backfill should be provided at the base of the 

retaining/below-grade walls by a series of perforated pipes surrounded by at least 12 inches of clean crushed 

stone that discharges into a stormwater sewer or daylight to appropriate site surface drainage.  Whitestone 

recommends that a two-foot wide zone of clean crushed stone or washed sand, separated from the backfill 

by a filter fabric, be constructed adjacent to the back of the wall.  This zone should prevent the buildup of 

hydrostatic pressures and pressures from freezing moisture in the backfill.  The vertical drain should be tied 

into the gravity drainage system (perforated pipe) installed at the base of the wall.  Alternatively, temporary 

retaining walls may include weep holes instead of a drain tied to the site drainage system.  If wall drainage 

is not provided, the wall should be designed to withstand full hydrostatic pressure. 

 

Whitestone should be notified if any other retaining structures or design considerations requiring lateral 

earth pressure estimations are proposed.  Specific recommendations for temporary retaining structures are 

beyond Whitestone’s scope of work. 

 

5.9 SEISMIC AND LIQUEFACTION CONSIDERATIONS 

 

Based on a review of the subsurface conditions relevant to the New York State International Building Code 

(2020), the subject site may be assigned a Site Class D.  Based on the seismic zone and soil profile 

liquefaction considerations are not expected to have a substantial impact on design. 

 

5.10 EXCAVATIONS 

 

The soils encountered during this investigation within anticipated excavation depths are at least consistent 

with Type C Soil Conditions as defined by 29 CFR Part 1926 (OSHA) which require a maximum unbraced 

excavation angle of 1.5:1 (horizontal:vertical).  Actual conditions encountered during construction should 

be evaluated by a competent person (as defined by OSHA) to ensure that safe excavation methods and/or 

shoring and bracing requirements are implemented. 

 

5.11 SUPPLEMENTAL POST INVESTIGATION SERVICES 

 

Construction Phase Evaluation of Existing Fill:  Based on the conditions disclosed by the subsurface 

tests, Whitestone anticipates that the existing fill encountered to a maximum depth of four feet will not be 

suitable for foundation support in its present condition without risk of intolerable total and differential 

settlement.  However, the majority of the existing fill is anticipated to be suitable for floor slab and 

pavement support with some anticipated overexcavation, due to the debris encountered and possible 

variability within existing fill, and with increased risk of future maintenance within proposed pavement 

areas where marginal unimproved existing fill remains.  Whitestone also anticipates that the majority of the 
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existing fill will be suitable for selective reuse as structural fill where free of deleterious debris and 

implementation of moisture control operations are utilized.  Reuse of the existing fill will be contingent on 

careful inspection in the field by the owner’s geotechnical engineer by visual observation and/or test pit 

excavations during construction as recommended herein.   Due to the inherent variability that exists within 

existing fill, Whitestone recommends confirming further the condition of the existing fill for floor slab and 

pavement support and/or reuse as structural fill by means of supplemental evaluation either prior to or 

during the early stages of construction, as discussed further herein, to identify areas requiring removal and 

possible uncontrolled conditions or deleterious materials not disclosed by the subsurface tests conducted 

during this exploration. 

 

Construction Monitoring and Testing:  The owner’s geotechnical engineer with specific knowledge of 

the subsurface conditions and design recommendations should conduct inspection, testing, and consultation 

during construction as described in previous sections of this report.  Monitoring and testing should also be 

conducted to verify that the existing site structures are properly demolished and subsequently backfilled, 

existing surface cover materials are properly removed, and suitable materials used for controlled fill are 

properly placed and compacted over suitable subgrade soils.  The overexcavation of existing fill beneath 

proposed foundations and proofrolling of all subgrades prior to structural support should be witnessed and 

documented by the owner’s geotechnical engineer.  
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SECTION 6.0  

General Comments 

 

 

Supplemental recommendations may be required upon finalization of construction plans or if significant 

changes are made in the characteristics or location of the proposed structure.  Soil bearing conditions should 

be checked at the appropriate time for consistency with those conditions encountered during Whitestone’s 

geotechnical investigation. 

 

The recommendations presented herein should be utilized by a qualified engineer in preparing the project 

plans and specifications.  The engineer should consider these recommendations as minimum physical 

standards which may be superseded by local and regional building codes and structural considerations.  

These recommendations are prepared for the sole use of the KG+D Architects, P.C. for the specific project 

detailed and should not be used by any third party.  These recommendations are relevant to the design phase 

and should not be substituted for construction specifications. 

 

The possibility exists that conditions between borings may differ from those at specific boring locations, 

and conditions may not be as anticipated by the designers or contractors.  In addition, the construction 

process may alter soil and rock conditions.  Therefore, experienced geotechnical personnel should observe 

and document the construction procedures used and the conditions encountered. 

 

Whitestone assumes that a qualified contractor will be employed to conduct the construction work, and that 

the contractor will be required to exercise care to ensure all excavations are conducted in accordance with 

applicable regulations and good practice.  Particular attention should be paid to avoiding damaging or 

undermining adjacent properties and maintaining slope stability.  Whitestone recommends that the services 

of the geotechnical engineer be engaged to test and evaluate the soils in the footing excavations prior to 

concreting in order to determine that the soils will support the bearing capacities.  Monitoring and testing 

also should be conducted to verify that suitable materials are used for controlled fills and that they are 

properly placed and compacted over suitable subgrade soils. 

 

The exploration and analysis of the foundation conditions reported herein are considered sufficient in detail 

and scope to form a reasonable basis for the foundation design.  The recommendations submitted for the 

proposed construction are based on the available soil information and the design details furnished by the 

KG+D Architects, P.C.  Deviations from the noted subsurface conditions encountered during construction 

should be brought to the attention of the geotechnical engineer. 

 

The geotechnical engineer warrants that the findings, recommendations, specifications, or professional 

advice contained herein have been promulgated after being prepared in accordance with generally 

accepted professional engineering practice in the fields of foundation engineering, soil mechanics, and 

engineering geology.  No other warranties are implied or expressed.
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  APPENDIX A 

  Records of Subsurface Exploration   



1 1

Project:

Location:

Surface Elevation: ± | |

Termination Depth: Date Completed: | |

Proposed Location: | 394.0

At Completion: |  --- 5.0 |

|  --- 24 Hours:  --- |

No Type

0.0

5.0

6.0

10.0

10 - 10.3 S-6 NR 50/3" 10.3

15.0

20.0

25.0

50/3"

Boring Log B-1 Terminated at a Depth of 10.3 Feet Below Ground Surface Due to 

Auger Refusal; Offset to B-1A

GLACIAL 

DEPOSITS

Brown Silty Sand with Some Gravel, Slightly Moist, Medium Dense (SM)

As Above (SM)

As Above, Very Moist to Wet, Very Loose (SM)

Gray Silty Lean Clay with Some Gravel, Few Cobbles, Wet, Very Stiff (CL-ML)

- 13 - 11 15 23

19 10 18

- 1 - 1 3

8 - 10 S-5 18 - 10

- 14 -6 - 8 S-4 9 - 4

2 - 4 S-2 11 - 11

24 - 6 S-3 1 - 1

- 9 - 7 20 20

0 - 2 S-1 13 - 14

No Recovery, Presumed As Above (CL-ML)

As Above with Some Sand, Few Gravels, Wet (CL-ML) Qu = 2.75 tsf

(Classification)

GRAVEL Gravel/Sand

- 12

SAMPLE INFORMATION DEPTH
STRATA DESCRIPTION OF MATERIALS REMARKS

Depth 

(feet) Blows Per 6"

Rec. 

(in.) N (feet)

- 6 19 26

 ---Equipment: D-30 24 Hours:  ---

Drill / Test Method: HSA / SPT Contractor: GB  --- At Completion: 395.0

Building Pad Logged By: KW During: 6.0

Elevation

10.3 feet bgs 5/15/2023 (feet bgs) (feet) (feet bgs) (feet)

70 Roaring Brook Road; Chappaqua, Westchester County, NY Client: KG+D Architects, P.C.

400.0 feet Date Started: 5/15/2023 Water Depth Elevation Cave-In Depth

Proposed Athletic Storage Building & Site Improvements WAI Project No.: GJ2320351.Y00

RECORD OF Boring  No.: B-1

SUBSURFACE EXPLORATION Page of

 NOTES:  bgs = below ground surface, NA = Not Applicable, NE = Not Encountered, NS = Not Surveyed, P = Perched RECORD OF SUBSURFACE EXPLORATION 

20351_Blogs 6/14/2023 



1 2

Project:

Location:

Surface Elevation: ± | |

Termination Depth: Date Completed: | |

Proposed Location: | 394.0

At Completion: | 394.0 6.0 |

|  --- 24 Hours:  --- |

No Type

0.0

5.0

10.0

15.0

20.0

25.0

16 12 30 Brown Silty Sand with Some Gravel, Wet, Dense (SM)15 - 17 S-1 6 - 14 - 16 -

Wet @ 6.0 fbgs

(Classification)

Attempted to Drill to 15.0 fbgs

SAMPLE INFORMATION DEPTH
STRATA DESCRIPTION OF MATERIALS REMARKS

Depth 

(feet) Blows Per 6"

Rec. 

(in.) N (feet)

 ---Equipment: D-30 24 Hours:  ---

Drill / Test Method: HSA / SPT Contractor: GB 6.0 At Completion: 394.0

Building Pad Logged By: KW During: 6.0

Elevation

28.5 feet bgs 5/15/2023 (feet bgs) (feet) (feet bgs) (feet)

70 Roaring Brook Road; Chappaqua, Westchester County, NY Client: KG+D Architects, P.C.

400.0 feet Date Started: 5/15/2023 Water Depth Elevation Cave-In Depth

Proposed Athletic Storage Building & Site Improvements WAI Project No.: GJ2320351.Y00

RECORD OF

SUBSURFACE EXPLORATION Page of

B-1ABoring  No.: 

 NOTES:  bgs = below ground surface, NA = Not Applicable, NE = Not Encountered, NS = Not Surveyed, P = Perched RECORD OF SUBSURFACE EXPLORATION 
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2 2

Project:

Location:

Surface Elevation: ± | |

Termination Depth: Date Completed: | |

Proposed Location: | 394.0

At Completion: | 394.0 6.0 |

|  --- 24 Hours:  --- |

No Type

25.0

 

28.5

30.0

35.0

40.0

45.0

50.0

Boring Log B-1A Terminated at a Depth of 28.5 Feet Below Ground Surface Due to 

Auger Refusal

NR 50/5"
No Recovery, Presumed Brown Silty Sand with Some Gravel As Above, Very Dense 

(SM)

25 - 25.9 S-2

N (feet)

GLACIAL 

DEPOSITS

(Classification)

33 - 50/5"

SAMPLE INFORMATION DEPTH
STRATA

 ---Equipment: D-30 24 Hours:  ---

DESCRIPTION OF MATERIALS REMARKS
Depth 

(feet) Blows Per 6"

Rec. 

(in.)

Drill / Test Method: HSA / SPT Contractor: GB 6.0 At Completion: 394.0

Building Pad Logged By: KW During: 6.0

Elevation

28.5 feet bgs 5/15/2023 (feet bgs) (feet) (feet bgs) (feet)

70 Roaring Brook Road; Chappaqua, Westchester County, NY Client: KG+D Architects, P.C.

400.0 feet Date Started: 5/15/2023 Water Depth Elevation Cave-In Depth

Proposed Athletic Storage Building & Site Improvements WAI Project No.: GJ2320351.Y00

RECORD OF

SUBSURFACE EXPLORATION Page of

Boring  No.: B-1A

 NOTES:  bgs = below ground surface, NA = Not Applicable, NE = Not Encountered, NS = Not Surveyed, P = Perched RECORD OF SUBSURFACE EXPLORATION 

20351_Blogs 6/14/2023 



1 1

Project:

Location:

Surface Elevation: ± | |

Termination Depth: Date Completed: | |

Proposed Location: | 390.0

At Completion: | 390.0 4.0 |

|  --- 24 Hours:  --- |

No Type

0.0

4.0

5.0

8.0

10.0

15.0

20.0

25.0

As Above (CL-ML)
Cobble @ Base of 

Spoon

Gray Silty Sand with Clay, Some Gravel, Wet, Loose (SM)

As Above (SM)

Brown Silty Sand with Gravel, Moist (FILL)
Debris: Brick and 

Asphalt Chips

As Above, Gray to Brown, Very Moist (FILL)

Some Black Wood 

Chips, Shells

Debris: Paper

Gray Sandy Silty Lean Clay, Wet, Stiff (CL-ML)
Qu = 1.5 tsf

11 - 57 NR 64

REC

8"

44%

RQD

8"

44%

Bluish Whitish Gray, Very Hard, Slight Weathered, Gneiss (Presumed Bolder)

10 - 12 S-6 3 - 2 -

Rock Coring Attempted 

@ 13.5 Feet with Slow 

Advancement and Low 

Recovery 

Presumed Boulder 

Boring Log B-2 Terminated at a Depth of 16.5 Feet Below Ground Surface

Possible Boulder

Auger Refusal @

13.5 fbgsNo Recovery, Presumed As Above, Very Dense (SM)

93 - 6 - 7 6

4 - 5 2 6

8 - 10 S-5 6 -

6 2 126 - 8 S-4 8 - 6 - 6 -

GLACIAL 

DEPOSITS

- 10 16 54 - 6 S-3 1 - 2 - 3

- 2 -

8

FILL

6 - 2 - 3 10

3 - 2 15 5

REMARKS
Depth 

(feet) Blows Per 6"

Rec. 

(in.) N (feet) (Classification)

GRAVEL Gravel /Sand

 ---Equipment: D-30 24 Hours:  ---

Drill / Test Method: HSA / SPT / ROCK CORE Contractor: GB 4.0 At Completion: 390.0

Building Pad Logged By: KW During: 4.0

Elevation

16.5 feet bgs 5/15/2023 (feet bgs) (feet) (feet bgs) (feet)

70 Roaring Brook Road; Chappaqua, Westchester County, NY Client: KG+D Architects, P.C.

394.0 feet Date Started: 5/15/2023 Water Depth Elevation Cave-In Depth

Proposed Athletic Storage Building & Site Improvements WAI Project No.: GJ2320351.Y00

RECORD OF Boring  No.: B-2

SUBSURFACE EXPLORATION Page of

12.5 - 14.5 S-7 11 - 53 -

SAMPLE INFORMATION DEPTH
STRATA DESCRIPTION OF MATERIALS

0 - 2 S-1 6 -

2 - 4 S-2 3

15.0-16.5 R-1 5 - 5 10- - 15NX

 NOTES:  bgs = below ground surface, NA = Not Applicable, NE = Not Encountered, NS = Not Surveyed, P = Perched RECORD OF SUBSURFACE EXPLORATION 
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1 1

Project:

Location:

Surface Elevation: ± | |

Termination Depth: Date Completed: | |

Proposed Location: | 390.0

At Completion: | 390.0 DNC |

|  --- 24 Hours:  --- |

No Type

0.0

2.0

5.0

6.0

10.0

15.0

20.0

25.0

Brown Silty Sand with Some Gravel, Slightly Moist (FILL)

Boring Log B-3 Terminated at a Depth of 6.0 Feet Below Ground Surface

As Above, Brownish-Gray, Wet, Medium Stiff (CL-ML)
Qu = 0.75 tsf

Dark Gray to Black Silty Lean Clay, Very Moist, Stiff (CL-ML)
Qu = 1.5 tsf

4 - 6 S-3 5 - 7 - 6

2 - 4 S-2 9 - 5 - 7

- 5 12

GLACIAL 

DEPOSITS

- 4 12 13

- 7 20 12

(Classification)

0 - 2 S-1 30 -

0.3
FILL

PAVEMENT 3" Asphalt, 1" Sandy/Gravelly Subbase

149 - 5

SAMPLE INFORMATION DEPTH
STRATA DESCRIPTION OF MATERIALS REMARKS

Depth 

(feet) Blows Per 6"

Rec. 

(in.) N (feet)

 ---Equipment: D-30 24 Hours:  ---

Drill / Test Method: HSA / SPT Contractor: GB 6.0 At Completion:  ---

Pavement Logged By: KW During: 6.0

Elevation

6.0 feet bgs 5/15/2023 (feet bgs) (feet) (feet bgs) (feet)

70 Roaring Brook Road; Chappaqua, Westchester County, NY Client: KG+D Architects, P.C.

396.0 feet Date Started: 5/15/2023 Water Depth Elevation Cave-In Depth

Proposed Athletic Storage Building & Site Improvements WAI Project No.: GJ2320351.Y00

RECORD OF Boring  No.: B-3

SUBSURFACE EXPLORATION Page of

 NOTES:  bgs = below ground surface, NA = Not Applicable, NE = Not Encountered, NS = Not Surveyed, P = Perched RECORD OF SUBSURFACE EXPLORATION 

20351_Blogs 6/14/2023 



1 1

Project:

Location:

Surface Elevation: ± | |

Termination Depth: Date Completed: | |

Proposed Location: | 386.5

At Completion: | 386.5 DNC |

|  --- 24 Hours:  --- |

No Type

0.0

4.0

5.0

6.0

10.0

15.0

20.0

25.0

Boring Log B-4 Terminated at a Depth of 6.0 Feet Below Ground Surface

Black Silty Lean Clay, Wet, Medium Stiff (CL-ML)
Qu = 0.75 tsf

GLACIAL 

DEPOSITS

- 4 - 4 12 54 - 6 S-3 3 - 1

As Above, Moist (FILL)
Debris: Wood Chips, 

Brick, Concrete Chips
- 5 - 5 16 132 - 4 S-2 7 - 8

3" Asphalt, 1" Sandy/Gravelly Subbase

21

0.3
FILL Brown Silty Sand with Some Gravel, Slightly Moist (FILL) Debris: Wood Chips, 

Brick, Concrete Chips

REMARKS
Depth 

(feet) Blows Per 6"

Rec. 

(in.) N (feet)

13 - 8 - 15 20

(Classification)

0 - 2 S-1 30 -

SAMPLE INFORMATION DEPTH
STRATA DESCRIPTION OF MATERIALS

PAVEMENT

 ---Equipment: D-30 24 Hours:  ---

Drill / Test Method: HSA / SPT Contractor: GB 6.0 At Completion:  ---

Pavement Logged By: KW During: 6.0

Elevation

6.0 feet bgs 5/15/2023 (feet bgs) (feet) (feet bgs) (feet)

70 Roaring Brook Road; Chappaqua, Westchester County, NY Client: KG+D Architects, P.C.

392.5 feet Date Started: 5/15/2023 Water Depth Elevation Cave-In Depth

Proposed Athletic Storage Building & Site Improvements WAI Project No.: GJ2320351.Y00

RECORD OF Boring  No.: B-4

SUBSURFACE EXPLORATION Page of

 NOTES:  bgs = below ground surface, NA = Not Applicable, NE = Not Encountered, NS = Not Surveyed, P = Perched RECORD OF SUBSURFACE EXPLORATION 

20351_Blogs 6/14/2023 
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WHITESTONE
ASSOCIATES, INC.
Warren, New Jersey

05/26/2023

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Silty Sand with Gravel
3
2

1.5
1

.75
.375
#4
#10
#20
#40
#60

#140
#200

100.0
100.0
100.0
100.0

81.0
71.9
66.1
58.8
51.0
41.7
33.4
22.7
20.0

NP NP NP

21.6480 20.2270 2.3432
0.7825 0.1980

SM A-1-b

Wn = 9.6 %

KG+D Architects, PC

Proposed Athletic Storage Building & Site Improvements
70 Roaring Brook Road, Chappaqua, Westchester County, NY

GJ2320351.Y00

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-1 Depth: 2.0' - 4.0'
Sample Number: S-2 Date:

Client:

Project:

Project No: Figure
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WHITESTONE
ASSOCIATES, INC.
Warren, New Jersey

05/26/2023

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Sandy Silty Clay
3
2

1.5
1

.75
.375
#4
#10
#20
#40
#60

#140
#200

100.0
100.0
100.0
100.0
100.0

97.4
95.6
92.4
83.8
75.0
66.4
55.0
52.2

22 28 6

1.4960 0.9437 0.1635

CL-ML A-4(1)

Wn = 25.6 %

KG+D Architects, PC

Proposed Athletic Storage Building & Site Improvements
70 Roaring Brook Road, Chappaqua, Westchester County, NY

GJ2320351.Y00

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-2 Depth: 4.0' - 6.0'
Sample Number: S-3 Date:

Client:

Project:

Project No: Figure
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  APPENDIX C 

   Infiltration Test Results  

 

   

  



Client:

Project:

Location:

400.0

File No. 2.0

398.0

Start Finish

PS 24.0 6.0 18.0 24.0

1 24.0 23.4 0.6 1.0

2 24.0 23.5 0.5 1.0

3 24.0 23.5 0.5 1.0

4 24.0 23.5 0.5 1.0

Remarks:

KG+D Architects, P.C.

Proposed Athletic Storage Building

70 Roaring Brook Road

& Site Improvements

INFILTRATION TEST

Test Hole No.: I-1@

Date: 5/15/23 - 5/16/23

Weather: Clear

Chappaqua, Westchester County, NY Surface Elevation:

Rate of Flow

(Inches/Hour)Start

Test Depth (Feet):

Field Engineer: KW Test Depth (Elevation):

GJ2320351.Y00

Reading

No.

Time

Water Level Reading

(inches)
Water

Level Fall

(Inches)

Time Interval

(Hours)Finish

10:58  ---

12:16 0.6

1:16 0.5

10:58

1:16

2:16

2:23 0.5

3:24 0.54:24

3:23

Field i  = 0.5 in/hr

NOTES: PS = Pre Soak; NS = Not Surveyed INFILTRATION TEST LOG

20351_INFlogs 6/14/2023 



Client:

Project:

Location:

394.0

File No. 2.0

392.0

Start Finish

PS 24.0 4.8 19.2 24

1 24.0 6.0 18.0 1.0

2 24.0 9.5 14.5 1.0

3 24.0 6.0 18.0 1.0

Remarks:

INFILTRATION TEST

KG+D Architects, P.C. Test Hole No.: I-2

Proposed Athletic Storage Building Date: 5/15/23 - 5/16/23

& Site Improvements

GJ2320351.Y00 Test Depth (Feet):

Weather: Clear

70 Roaring Brook Road

Chappaqua, Westchester County, NY Surface Elevation:

Rate of Flow

(Inches/Hour)Start Finish

Field Engineer: KW Test Depth (Elevation):

Reading

No.

Time

Water Level Reading

(inches)
Water

Level Fall

(Inches)

Time Interval

(Hours)

1:39 1:39  ---

1:39 2:39 18.0

2:39 3:39 18.5

3:49 4:49 18.0

Field i  = 18.0 in/hr

NOTES: PS = Pre Soak; NS = Not Surveyed INFILTRATION TEST LOG

20351_INFlogs 6/14/2023 



 

 

 

 

 

 
 

  APPENDIX D 

   Supplemental Information 

  (USCS, Terms & Symbols) 

 

   

 

 



 

30 INDEPENDENCE BOULEVARD 
SUITE 250 

WARREN, NJ 07059 
908.668.7777 

whitestoneassoc.com 

 
 

Office Locations: 
 

NEW JERSEY PENNSYLVANIA MASSACHUSETTS CONNECTICUT FLORIDA NEW HAMPSHIRE NEW YORK 

 

 

UNIFIED SOIL CLASSIFICATION SYSTEM 

SOIL CLASSIFICATION CHART 

 

 
MAJOR DIVISIONS 

 LETTER 
SYMBOL 

  
TYPICAL DESCRIPTIONS 

 
 
 
 
 
COARSE 
GRAINED 
SOILS 
 
 
 
 
 
 
 
 
 
MORE THAN 
50% OF 
MATERIAL IS 
LARGER THAN 
NO. 200 SIEVE 
SIZE 

 
GRAVEL AND 

GRAVELLY SOILS 
 
 
 

MORE THAN 50% OF 
COARSE FRACTION 
RETAINED ON NO. 4 

SIEVE 

CLEAN 
GRAVELS 

(LITTLE OR 
NO FINES) 

 GW  WELL-GRADED GRAVELS, GRAVEL-SAND 
MIXTURES, LITTLE OR NO FINES 

 GP  POORLY-GRADED GRAVELS, GRAVEL-
SAND MIXTURES, LITTLE OR NO FINES 

GRAVELS WITH 
FINES 

(APPRECIABLE 
AMOUNT OF 

FINES) 

 GM  SILTY GRAVELS, GRAVEL-SAND-SILT 
MIXTURES 

 GC  CLAYEY GRAVELS, GRAVEL-SAND-CLAY 
MIXTURES 

 
SAND AND SANDY  

SOILS 
 
 
 

MORE THAN 50% OF 
COARSE FRACTION 

PASSING NO. 4 
SIEVE 

CLEAN SAND 
(LITTLE OR NO 

FINES) 

 SW  WELL-GRADED SANDS, GRAVELLY SANDS, 
LITTLE OR NO FINES 

 SP  POORLY-GRADED SANDS, GRAVELLY 
SANDS, LITTLE OR NO FINES 

SANDS WITH 
FINES 

(APPRECIABLE 
AMOUNT OF 

FINES) 

 SM  SILTY SANDS, SAND-SILT MIXTURES 

 SC  CLAYEY SANDS, SAND-CLAY MIXTURES 

 
 
 

FINE 
GRAINED 

SOILS 
 
 
 
 
 
 

MORE THAN 
50% OF 

MATERIAL IS 
SMALLER THAN 
NO. 200 SIEVE 

SIZE 

 
 
 

SILTS 
AND 

CLAYS 

 
 
 

LIQUID LIMITS 
LESS THAN 50 

 ML  INORGANIC SILTS AND VERY FINE SANDS, 
ROCK FLOUR, SILTY OR CLAYEY FINE 
SANDS OR CLAYEY SILTS WITH SLIGHT 
PLASTICITY 

 CL  INORGANIC CLAYS OF LOW TO MEDIUM 
PLASTICITY, GRAVELLY CLAYS, SANDY 
CLAYS, SILTY CLAYS, LEAN CLAYS 

 OL  ORGANIC SILTS AND ORGANIC SILTY 
CLAYS OF LOW PLASTICITY 

 
 
 

SILTS 
AND 

CLAYS 

 
 
 

LIQUID LIMITS 
GREATER  
THAN 50 

 MH  INORGANIC SILTS, MICACEOUS OR 
DIATOMACEOUS FINE SAND OR SILTY 
SOILS 

 CH  INORGANIC CLAYS OF HIGH PLASTICITY, 
FAT CLAYS 

 OH  ORGANIC CLAYS OF MEDIUM TO HIGH 
PLASTICITY, ORGANIC SILTS 

HIGHLY ORGANIC SOILS  PT  PEAT, HUMUS, SWAMP SOILS WITH HIGH 
ORGANIC CONTENTS 

 
NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS FOR SAMPLES WITH 5% TO 12% FINES 

 

GRADATION* COMPACTNESS* 
Sand and/or Gravel 

CONSISTENCY* 
Clay and/or Silt 

% FINER BY WEIGHT RELATIVE 
DENSITY 

RANGE OF SHEARING STRENGTH IN 
POUNDS PER SQUARE FOOT 

TRACE........... 1% TO 10% 
LITTLE.......... 10% TO 20% 
SOME............ 20% TO 35% 
AND............... 35% TO 50% 

LOOSE.  .................. 0% TO  40% 
MEDIUM DENSE.... 40% TO  70% 
DENSE................... 70% TO  90% 
VERY DENSE........ 90% TO 100% 

 

VERY SOFT....... LESS THAN 250 
SOFT.................... ..... 250 TO 500 
MEDIUM................... 500 TO 1000 
STIFF..................... 1000 TO 2000 
VERY STIFF.......... 2000 TO 4000 
HARD...... GREATER THAN 4000 

* VALUES ARE FROM LABORATORY OR FIELD TEST DATA, WHERE APPLICABLE.   
  WHEN NO TESTING WAS PERFORMED, VALUES ARE ESTIMATED. 

L:\Geotechnical Forms and References\Reports\USCSTRMSSYM NJ.docx 
 



 

30 INDEPENDENCE BOULEVARD 
SUITE 250 

WARREN, NJ 07059 
908.668.7777 

whitestoneassoc.com 

 
 

Office Locations: 
 

NEW JERSEY PENNSYLVANIA MASSACHUSETTS CONNECTICUT FLORIDA NEW HAMPSHIRE NEW YORK 

 

GEOTECHNICAL TERMS AND SYMBOLS 

 

 

SAMPLE IDENTIFICATION 

 

The Unified Soil Classification System is used to identify the soil unless otherwise noted. 

 

SOIL PROPERTY SYMBOLS 

 

N: Standard Penetration Value: Blows per ft. of a 140 lb. hammer falling 30" on a 2" O.D. split-spoon. 

Qu: Unconfined compressive strength, TSF. 

Qp: Penetrometer value, unconfined compressive strength, TSF. 

Mc: Moisture content, %. 

LL: Liquid limit, %. 

PI: Plasticity index, %. 

δd:  Natural dry density, PCF. 

▾: Apparent groundwater level at time noted after completion of boring. 

 

DRILLING AND SAMPLING SYMBOLS 

 

NE: Not Encountered (Groundwater was not encountered). 

SS:  Split-Spoon - 1 ⅜” I.D., 2" O.D., except where noted. 

ST: Shelby Tube - 3” O.D., except where noted. 

AU: Auger Sample. 

OB: Diamond Bit. 

CB: Carbide Bit 

WS: Washed Sample. 

 

RELATIVE DENSITY AND CONSISTENCY CLASSIFICATION 

 

Term (Non-Cohesive Soils) Standard Penetration Resistance 

 

Very Loose  0-4 

Loose  4-10 

Medium Dense  10-30 

Dense  30-50 

Very Dense  Over 50 

 

Term (Cohesive Soils)  Qu (TSF) 

 

Very Soft 0 - 0.25 

Soft  0.25 - 0.50 

Firm (Medium)  0.50 - 1.00 

Stiff  1.00 - 2.00 

Very Stiff 2.00 - 4.00 

Hard 4.00+ 

 

PARTICLE SIZE 

 

Boulders 8 in.+ Coarse Sand 5mm-0.6mm Silt 0.074mm-0.005mm 

Cobbles 8 in.-3 in. Medium Sand 0.6mm-0.2mm Clay                 -0.005mm 

Gravel 3 in.-5mm Fine Sand 0.2mm-0.074mm 
 

L:\Geotechnical Forms and References\Reports\USCSTRMSSYM NJ.docx 



(Name of Bidder)

BID FORM  CONTRACT NO. 1 - GENERAL CONSTRUCTION WORK
FOR
DISTRICT-WIDE CAPITAL IMPROVEMENTS - NEW CONSTRUCTION & ATHLETIC UPGRADES

Chappaqua Central School District
District Administration Office, Purchasing Office 
66 Roaring Brook Road
Chappaqua, New York 10514
Attention: Anne Holmquist, Purchasing Agent

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete by
the dates indicated in specification Section 011000 - "Summary" and in the Project
Milestone Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

                                              004010 - 1 BID FORM - CONTRACT NO. 1



(Name of Bidder)

7. BASE BID

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for General Construction Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

ALTERNATE NO.  AP-1: ATHLETIC PAVILION CANOPY AT HORACE GREELEY HIGH
SCHOOL  

ADD Dollars ($                          ) 

ALTERNATE NO.  AP-2: ATHLETIC PAVILION CONCRETE UNIT PAVERS AT HORACE
GREELEY HIGH SCHOOL

ADD Dollars ($                          ) 
 

 
9. UNIT PRICES 

The Undersigned agrees to perform all work as drawn and specified for the following items
at the unit prices given: 

Unit Price No. 1 - Concrete Sidewalk: All work required for provision of full depth concrete
sidewalk, as indicated on the Drawings, for the unit price per square foot of:

Dollars ($                          )

Unit Price No. 2 - Asphalt Pavement: All work required for provision of full depth asphalt
pavement, as indicated on the Drawings, for the unit price per square foot of:

Dollars ($                          )

Unit Price No. 3 - Item 4 Subbase: All work required for providing Item 4 subbase, as
indicated on the Drawings, for the unit price per cubic yard of:

Dollars ($                          )

Unit Price No. 4 - Clean Crushed Stone: All work required for providing 2" clean
crushed stone, as indicated on the Drawings, for the unit price per cubic yard of:

Dollars ($                          )

                                              004010 - 2 BID FORM - CONTRACT NO. 1



(Name of Bidder)

Unit Price No. 5 – Modular Block Retaining Wall and Cap: All work required for
providing modular block retaining wall and cap to match existing, for the unit price per
linear foot of:

Dollars ($                          )

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affidavit
c. Sexual Harassment Policy and Training Certification
d. Bid Security
e. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A,

B, C, D and E.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 
company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

e-mail address for company (please type)

Company URL 

Name and title of signer (please type)

Signature Date
 

                                              004010 - 3 BID FORM - CONTRACT NO. 1



(Name of Bidder)

If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

IF AWARDED THE CONTRACT:

Contract Signatory (name and title) 

Project Manager (name, e-mail address and cell phone number)

                                              004010 - 4 BID FORM - CONTRACT NO. 1



(Name of Bidder)

BID FORM  CONTRACT NO. 2 - PLUMBING WORK
FOR
DISTRICT-WIDE CAPITAL IMPROVEMENTS - NEW CONSTRUCTION & ATHLETIC UPGRADES

Chappaqua Central School District
District Administration Office, Purchasing Office 
66 Roaring Brook Road
Chappaqua, New York 10514
Attention: Anne Holmquist, Purchasing Agent

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete by
the dates indicated in specification Section 011000 - "Summary" and in the Project
Milestone Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

                                              004020 - 1 BID FORM - CONTRACT NO. 2



(Name of Bidder)

7. BASE BID

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Plumbing Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES - none

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affidavit
c. Sexual Harassment Policy and Training Certification
d. Bid Security
e. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, D and E.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 

company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

e-mail address for company (please type)

Company URL 

Name and title of signer (please type)

                                              004020 - 2 BID FORM - CONTRACT NO. 2



(Name of Bidder)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004020 - 3 BID FORM - CONTRACT NO. 2



(Name of Bidder)

IF AWARDED THE CONTRACT:

Contract Signatory (name and title) 

Project Manager (name, e-mail address and cell phone number)

                                              004020 - 4 BID FORM - CONTRACT NO. 2



(Name of Bidder)

BID FORM  CONTRACT NO. 3 - HVAC WORK
FOR
DISTRICT-WIDE CAPITAL IMPROVEMENTS - NEW CONSTRUCTION & ATHLETIC UPGRADES

Chappaqua Central School District
District Administration Office, Purchasing Office 
66 Roaring Brook Road
Chappaqua, New York 10514
Attention: Anne Holmquist, Purchasing Agent

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete by
the dates indicated in specification Section 011000 - "Summary" and in the Project
Milestone Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

                                              004030 - 1 BID FORM - CONTRACT NO. 3



(Name of Bidder)

7. BASE BID

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for HVAC Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES - none

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affidavit
c. Sexual Harassment Policy and Training Certification
d. Bid Security
e. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, D and E.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 

company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

e-mail address for company (please type)

Company URL 

Name and title of signer (please type)

                                              004030 - 2 BID FORM - CONTRACT NO. 3



(Name of Bidder)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004030 - 3 BID FORM - CONTRACT NO. 3



(Name of Bidder)

IF AWARDED THE CONTRACT:

Contract Signatory (name and title) 

Project Manager (name, e-mail address and cell phone number)

                                              004030 - 4 BID FORM - CONTRACT NO. 3



(Name of Bidder)

BID FORM  CONTRACT NO. 4 - ELECTRICAL WORK
FOR
DISTRICT-WIDE CAPITAL IMPROVEMENTS - NEW CONSTRUCTION & ATHLETIC UPGRADES

Chappaqua Central School District
District Administration Office, Purchasing Office 
66 Roaring Brook Road
Chappaqua, New York 10514
Attention: Anne Holmquist, Purchasing Agent

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete by
the dates indicated in specification Section 011000 - "Summary" and in the Project
Milestone Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

                                              004040 - 1 BID FORM - CONTRACT NO. 4



(Name of Bidder)

7. BASE BID

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Electrical Work:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES - none

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affidavit
c. Sexual Harassment Policy and Training Certification
d. Bid Security
e. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, D and E.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 

company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

e-mail address for company (please type)

Company URL 

Name and title of signer (please type)

                                              004040 - 2 BID FORM - CONTRACT NO. 4



(Name of Bidder)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

 

 

                                              004040 - 3 BID FORM - CONTRACT NO. 4



(Name of Bidder)

IF AWARDED THE CONTRACT:

Contract Signatory (name and title) 

Project Manager (name, e-mail address and cell phone number)

                                              004040 - 4 BID FORM - CONTRACT NO. 4



(Name of Bidder)

BID FORM  CONTRACT NO. 5 - SITEWORK
FOR
DISTRICT-WIDE CAPITAL IMPROVEMENTS - NEW CONSTRUCTION & ATHLETIC UPGRADES

Chappaqua Central School District
District Administration Office, Purchasing Office 
66 Roaring Brook Road
Chappaqua, New York 10514
Attention: Anne Holmquist, Purchasing Agent

1. The Undersigned hereby declares that it has carefully examined all Bidding and Contract
Documents and has inspected the actual location of Work, together with the local sources
of supply, and has satisfied itself as to all quantities and conditions, and understands that
in signing this Proposal, it waives all rights to plead any misunderstanding regarding the
same.

2. The Undersigned further understands and agrees that it is to do, perform and complete all
the Work in accordance with the Contract Documents and Contract and to accept in full
compensation therefor, the amount of the Base Bid, modified by such additive or deductive
alternatives, if any, as are accepted by the Owner.

3. In submitting this Bid, the Undersigned agrees:

a. To hold the Bid open for forty-five (45) days after Bid Opening.
b. To accept the provisions of the Instructions to Bidders.
c. To enter into and execute a Contract within ten (10) days of the Notice of Award

issue date, and to simultaneously furnish Performance and Labor and Material
Bonds.

d. To commence the Work immediately upon receipt of Notice of Award.

4. The Undersigned agrees that the Work proposed herein will be Substantially Complete by
the dates indicated in specification Section 011000 - "Summary" and in the Project
Milestone Schedule following Section 011000.   

5. The Undersigned understands that the Owner reserves the right to accept or reject any or
all Bids and to waive any informalities in the bidding.

6. The Undersigned acknowledges the receipt of the following addenda, but agrees that it is
bound by all addenda whether or not listed herein:

Addendum Number Date of Addendum

                                              004050 - 1 BID FORM - CONTRACT NO. 5



(Name of Bidder)

7. BASE BID

All labor, material, services and equipment necessary for completion of the Work shown
on the Drawings and the Technical Specifications for Sitework:

$  (In numbers)

 Dollars 
(in words)

8. ALTERNATES

ALTERNATE NO.  SB-1: ADDITIONAL BASEBALL FIELD COMPONENTS AT SEVEN
BRIDGES MIDDLE SCHOOL  

ADD Dollars ($                          ) 

9. UNIT PRICES - none

10. ALLOWANCES - none

The Undersigned has attached the following documents to this Bid:

a. Certificate of Compliance with the Iran Divestment Act
b. Non-Collusion Affidavit
c. Sexual Harassment Policy and Training Certification
d. Bid Security
e. Statement of Bidder’s Qualifications AIA Document A305, including Exhibits A, B,

C, D and E.

(If corporation, affix
Legal name of person, partnership, joint venture, limited liability 

company, or corporation (please type) corporate seal)

Address (please type)

Federal ID No. or Social Security No. (please type)

Phone No. (please type)

e-mail address for company (please type)

                                              004050 - 2 BID FORM - CONTRACT NO. 5



(Name of Bidder)

Company URL 

Name and title of signer (please type)

Signature Date
 
If a Corporation
Name Address

 , PRESIDENT 

 , SECRETARY 

 , TREASURER 

If a Partnership
Name of Partners Address

 

 

 

If a Joint Venture
Name of Members Address

 

 

 

If an Individual
Name of Individual Address 

 

If a Limited Liability Company (LLC)
Name of Members Address

 

                                              004050 - 3 BID FORM - CONTRACT NO. 5



(Name of Bidder)

 

 

IF AWARDED THE CONTRACT:

Contract Signatory (name and title) 

Project Manager (name, e-mail address and cell phone number)

                                              004050 - 4 BID FORM - CONTRACT NO. 5



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

 

                                           004100 - 1  IRAN DIVESTMENT ACT CERTIFICATE OF COMPLIANCE 

CERTIFICATION OF COMPLIANCE WITH THE IRAN DIVESTMENT ACT 
 

As a result of the Iran Divestment Act of 2012 (the “Act”), Chapter 1 of the 2012 Laws of New 

York, a new provision has been added to State Finance Law (SFL) § 165-a and New York 

General Municipal Law § 103-g, both effective April 12, 2012. Under the Act, the Commissioner 

of the Office of General Services (OGS) will be developing a list of “persons” who are engaged 

in “investment activities in Iran” (both are defined terms in the law) (the “Prohibited Entities 

List"). Pursuant to SFL § 165-a(3)(b), the initial list is expected to be issued no later than 120 days 

after the Act’s effective date at which time it will be posted on the OGS website. 
 

By submitting a bid in response to this solicitation or by assuming the responsibility of a 

Contract awarded hereunder, each Bidder/Contractor, any person signing on behalf of any 

Bidder/Contractor and any assignee or subcontractor and, in the case of a joint bid, each 

party thereto, certifies, under penalty of perjury, that once the Prohibited Entities List is posted 

on the OGS website, that to the best of its knowledge and belief, that each Bidder/Contractor 

and any subcontractor or assignee is not identified on the Prohibited Entities List created pursuant 

to SFL § 165-a(3)(b). 
 

Additionally, Bidder/Contractor is advised that once the Prohibited Entities List is posted on the 

OGS Website, any Bidder/Contractor seeking to renew or extend a Contract or assume the 

responsibility of a Contract awarded in response to this solicitation must certify at the time the 

Contract is renewed, extended or assigned that it is not included on the Prohibited Entities List. 
 

During the term of the Contract, should the School District receive information that a 

Bidder/Contractor is in violation of the above-referenced certification, the School District will offer 

the person or entity an opportunity to respond. If the person or entity fails to demonstrate 

that he/she/it has ceased engagement in the investment which is in violation of the Act within 

90 days after the determination of such violation, then the School District shall take such action 

as may be appropriate including, but not limited to, imposing sanctions, seeking compliance, 

recovering damages or declaring the Bidder/Contractor in default. The School District reserves 

the right to reject any bid or request for assignment for a Bidder/Contractor that appears on the 

Prohibited Entities List prior to the award of a contract and to pursue a responsibility review 

with respect to any Bidder/Contractor that is awarded a contract and subsequently appears on the 

Prohibited Entities List. 
 
I, ____ , being duly sworn, deposes and says that  
 
he/she is the  of the _______________  Corporation  
 
and that neither the Bidder/ Contractor nor any proposed subcontractor is identified on the 
Prohibited Entities List. 

 
SIGNED:  
 
SWORN to before me this day of 202   
 

Notary Public:    
 

OR 

 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

 

                                           004100 - 2  IRAN DIVESTMENT ACT CERTIFICATE OF COMPLIANCE 

 

DECLARATION OF BIDDER’S INABILITY TO PROVIDE CERTIFICATION OF COMPLIANCE 

WITH THE IRAN DIVESTMENT ACT 
 
Bidders shall complete this form if they cannot certify that the bidder 

/contractor or any proposed subcontractor is not identified on the Prohibited Entities List. The 

District reserves the right to undertake any investigation into the information provided herein or to 

request additional information from the bidder. 

 

Name of the Bidder:     

 

Address of Bidder    
 

Has bidder been involved in investment activities in Iran?   
 

Describe the type of activities including but not limited to the amounts and the nature of the 

investments (e.g. banking, energy, real estate):    
 

  
 

  
 
If so, when did the first investment activity occur?    
 

Have the investment activities ended?    
 

If so, what was the date of the last investment activity?    
 

If not, have the investment activities increased or expanded since April 12, 2012?    
 

Has the bidder adopted, publicized, or implemented a formal plan to cease the investment activities 

in Iran and to refrain from engaging in any new investments in Iran?    
 

If so, provide the date of the adoption of the plan by the bidder and proof of the adopted resolution, 

if any and a copy of the formal plan.    
 

In detail, state the reasons why the bidder cannot provide the Certification of Compliance with the 

Iran Divestment Act below (additional pages may be attached):    
 

  
 

  
 

 

I, _____________________________being duly sworn, deposes and says that he/she is the 

 

_______  of the Corporation and  

 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

 

                                           004100 - 3  IRAN DIVESTMENT ACT CERTIFICATE OF COMPLIANCE 

the foregoing is true and accurate. 
 
 
  

SIGNED 
 

SWORN to before me this day of 202   
 

Notary Public:    
 
 
 
 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

 

                                           004110 - 1    NON-COLLUSION AFFIDAVIT 

NON-COLLUSION AFFIDAVIT 
 

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 the party's knowledge and belief: 

 

 1. 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 with any competitor,  

 2. unless otherwise required by law, the prices that 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; and  

 3. 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 

 

 

I, herby affirm under the penalties of perjury that the foregoing statement is true. 

 

 

Dated: ______________     Signed ________________________________________________ 

 

 

________________________________________________ 

      (Print Name) 

 

________________________________________________ 

        (Title) 

 
 



16 September 2024  Chappaqua Central School District 

Issue for Bid DWCI – New Construction & Athletic Upgrades 

 

                         004200 - 1                           SEXUAL HARASSMENT POLICY CERTIFICATION 

 

SEXUAL HARASSMENT POLICY AND TRAINING CERTIFICATION 

 

I, ____________________________________________, being duly sworn, deposes and      

    (Name of Individual Signing this Certification) 

says that I am the _______________________ of the _________________________________ 

          (Title/Position of Signer)                                (Name of Bidder) 

and that by submission of this bid, I certify on behalf of the above-named bidder, and in the case 

of a joint bid each party thereto certifies as to its own organization, under penalty of perjury, that 

the above-named bidder has and has implemented a written policy addressing sexual 

harassment prevention in the workplace and provides annual sexual harassment prevention 

training to all of its employees. I certify on behalf of the above-named bidder/proposer, and in 

the case of a joint bid each party thereto certifies as to its own organization, under penalty of 

perjury, that such policy, at a minimum, meets the requirements of Section 201-g of the New 

York State Labor Law. 

  

By: ________________________________________  

   Signature 

  

      _________________________________________ 

         Title 

 

Sworn to before me this 

 _____day of ____________________, 20___ 

  

______________________________________ 

Notary Public   

Commission Expires:_______________________________ 
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?? MM

Whb[Zg̀̀e Wib[dge

MM
Wfj\g[ke Wfg]de

?? MM

Whb[Zg̀̀e Wib[dge



   Document A305
™

 – 2020
Contractor's Qualification Statement

AIA Document A305™  –  2 02 0 .  Copyright © 1964, 1969, 1979, 1986, and 2020 by The American Institute of Architects. All rights reserved. The “American Institute 
of Architects,” “AIA,” the AIA Logo, and “AIA Contract Documents” are registered trademarks and may not be used without permission. This document was 
produced by AIA software at 15:08:08 ET on 05/15/2022 under Order No.1232252859 which expires on 02/28/2023, is not for resale, is licensed for one-time use 
only, and may only be used in accordance with the AIA Contract Documents® Terms of Service. To report copyright violations, e-mail copyright@aia.org.
User Notes: (1831822456)

1

ADDITIONS AND DELETIONS: 
The author of this document has 
added information needed for its 
completion. The author may also 
have revised the text of the original 
AIA standard form. An Additions and 
Deletions Report that notes added 
information as well as revisions to the 
standard form text is available from 
the author and should be reviewed. A 
vertical line in the left margin of this 
document indicates where the author 
has added necessary information 
and where the author has added to or 
deleted from the original AIA text.

This document has important legal 
consequences. Consultation with an 
attorney is encouraged with respect 
to its completion or modification.

THE PARTIES SHOULD EXECUTE A SEPARATE CONFIDENTIALITY AGREEMENT IF THEY 
INTEND FOR ANY OF THE INFORMATION IN THIS A305-2020 TO BE HELD CONFIDENTIAL.

SUBMITTED BY: SUBMITTED TO:
(Organization name and address.) (Organization name and address.)

  

TYPE OF WORK TYPICALLY PERFORMED
(Indicate the type of work your organization typically performs, such as general 
contracting, construction manager as constructor services, HVAC contracting, electrical 
contracting, plumbing contracting, or other.)

’THIS CONTRACTOR S QUALIFICATION STATEMENT INCLUDES THE FOLLOWING:
(Check all that apply.)

[    ] Exhibit A – General Information
[    ] Exhibit B – Financial and Performance Information
[    ] Exhibit C – Project-Specific Information
[    ] Exhibit D – Past Project Experience
[    ] Exhibit E – Past Project Experience (Continued)

CONTRACTOR CERTIFICATION
The undersigned certifies under oath that the information provided in this Contractor’s 
Qualification Statement is true and sufficiently complete so as not to be misleading.

’Organization s Authorized Representative 
Signature

Date

Printed Name and Title

NOTARY
State of:   
County of:   
Signed and sworn to before me this    day of      

Notary Signature

My commission expires:   
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1

ADDITIONS AND DELETIONS: 
The author of this document has 
added information needed for its 
completion. The author may also 
have revised the text of the original 
AIA standard form. An Additions and 
Deletions Report that notes added 
information as well as revisions to the 
standard form text is available from 
the author and should be reviewed. A 
vertical line in the left margin of this 
document indicates where the author 
has added necessary information 
and where the author has added to or 
deleted from the original AIA text.

This document has important legal 
consequences. Consultation with an 
attorney is encouraged with respect 
to its completion or modification.

This Exhibit is part of the Contractor’s Qualification Statement, submitted by    and dated 
the    day of    in the year   
(In words, indicate day, month and year.)

§ A.1 ORGANIZATION
§ A.1.1 Name and Location
§ A.1.1.1 Identify the full legal name of your organization.

§ A.1.1.2 List all other names under which your organization currently does business and, 
for each name, identify jurisdictions in which it is registered to do business under that trade 
name.

§ A.1.1.3 List all prior names under which your organization has operated and, for each 
name, indicate the date range and jurisdiction in which it was used.

§ A.1.1.4 Identify the address of your organization’s principal place of business and list all 
office locations out of which your organization conducts business. If your organization has 
multiple offices, you may attach an exhibit or refer to a website.

§ A.1.2 Legal Status
§ A.1.2.1 Identify the legal status under which your organization does business, such as 
sole proprietorship, partnership, corporation, limited liability corporation, joint venture, or 
other.

.1 If your organization is a corporation, identify the state in which it is 
incorporated, the date of incorporation, and its four highest-ranking 
corporate officers and their titles, as applicable.

.2 If your organization is a partnership, identify its partners and its date of 
organization.

.3 If your organization is individually owned, identify its owner and date of 
organization.
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.4 If the form of your organization is other than those listed above, describe it and identify its individual 
leaders:

§ A.1.2.2 Does your organization own, in whole or in part, any other construction-related businesses? If so, identify 
and describe those businesses and specify percentage of ownership.

§ A.1.3 Other Information
§ A.1.3.1 How many years has your organization been in business?

§ A.1.3.2 How many full-time employees work for your organization?

§ A.1.3.3 List your North American Industry Classification System (NAICS) codes and titles. Specify which is your 
primary NAICS code.

§ A.1.3.4 Indicate whether your organization is certified as a governmentally recognized special business class, such 
as a minority business enterprise, woman business enterprise, service disabled veteran owned small business, woman 
owned small business, small business in a HUBZone, or a small disadvantaged business in the 8(a) Business 
Development Program. For each, identify the certifying authority and indicate jurisdictions to which such certification 
applies.

§ A.2 EXPERIENCE
§ A.2.1 Complete Exhibit D to describe up to four projects, either completed or in progress, that are representative of 
your organization’s experience and capabilities.

§ A.2.2 State your organization’s total dollar value of work currently under contract.

§ A.2.3 Of the amount stated in Section A.2.2, state the dollar value of work that remains to be completed:

§ A.2.4 State your organization’s average annual dollar value of construction work performed during the last five 
years.

§ A.3 CAPABILITIES
§ A.3.1 List the categories of work that your organization typically self-performs.

§ A.3.2 Identify qualities, accreditations, services, skills, or personnel that you believe differentiate your organization 
from others.
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§ A.3.3 Does your organization provide design collaboration or pre-construction services? If so, describe those 
services.

§ A.3.4 Does your organization use building information modeling (BIM)? If so, describe how your organization uses 
BIM and identify BIM software that your organization regularly uses.

§ A.3.5 Does your organization use a project management information system? If so, identify that system.

§ A.4 REFERENCES
§ A.4.1 Identify three client references:
(Insert name, organization, and contact information)

§ A.4.2 Identify three architect references:
(Insert name, organization, and contact information)

§ A.4.3 Identify one bank reference:
(Insert name, organization, and contact information)

§ A.4.4 Identify three subcontractor or other trade references:
(Insert name, organization, and contact information)
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1

ADDITIONS AND DELETIONS: 
The author of this document has 
added information needed for its 
completion. The author may also 
have revised the text of the original 
AIA standard form. An Additions and 
Deletions Report that notes added 
information as well as revisions to the 
standard form text is available from 
the author and should be reviewed. A 
vertical line in the left margin of this 
document indicates where the author 
has added necessary information 
and where the author has added to or 
deleted from the original AIA text.

This document has important legal 
consequences. Consultation with an 
attorney is encouraged with respect 
to its completion or modification.

This Exhibit is part of the Contractor’s Qualification Statement, submitted by    and dated 
the    day of     in the year   
(In words, indicate day, month and year.)

§ B.1 FINANCIAL
§ B.1.1 Federal tax identification number:

§ B.1.2 Attach financial statements for the last three years prepared in accordance with 
Generally Accepted Accounting Principles, including your organization’s latest balance 
sheet and income statement. Also, indicate the name and contact information of the firm 
that prepared each financial statement.

§ B.1.3 Has your organization, its parent, or a subsidiary, affiliate, or other entity having 
common ownership or management, been the subject of any bankruptcy proceeding within 
the last ten years?

§ B.1.4 Identify your organization’s preferred credit rating agency and identification 
information.
(Identify rating agency, such as Dun and Bradstreet or Equifax, and insert your 
organization’s identification number or other method of searching your organization’s 
credit rating with such agency.)

§ B.2 DISPUTES AND DISCIPLINARY ACTIONS
§ B.2.1 Are there any pending or outstanding judgments, arbitration proceedings, bond 
claims, or lawsuits against your organization, its parent, or a subsidiary, affiliate, or other 
entity having common ownership or management, or any of the individuals listed in 
Exhibit A, Section 1.2, in which the amount in dispute is more than $75,000?
(If the answer is yes, provide an explanation.)

§ B.2.2 In the last five years has your organization, its parent, or a subsidiary, affiliate, or 
other entity having common ownership or management:
(If the answer to any of the questions below is yes, provide an explanation.)

.1 failed to complete work awarded to it?

.2 been terminated for any reason except for an owners’ convenience?
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.3 had any judgments, settlements, or awards pertaining to a construction project in which your 
   organization was responsible for more than $75,000?

.4 filed any lawsuits or requested arbitration regarding a construction project?

§ B.2.3 In the last five years, has your organization, its parent, or a subsidiary, affiliate, or other entity having common 
ownership or management; or any of the individuals listed in Exhibit A Section 1.2:
(If the answer to any of the questions below is yes, provide an explanation.)

.1 been convicted of, or indicted for, a business-related crime?

.2 had any business or professional license subjected to disciplinary action?

.3 been penalized or fined by a state or federal environmental agency?
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ADDITIONS AND DELETIONS: 
The author of this document has 
added information needed for its 
completion. The author may also 
have revised the text of the original 
AIA standard form. An Additions and 
Deletions Report that notes added 
information as well as revisions to the 
standard form text is available from 
the author and should be reviewed. A 
vertical line in the left margin of this 
document indicates where the author 
has added necessary information 
and where the author has added to or 
deleted from the original AIA text.

This document has important legal 
consequences. Consultation with an 
attorney is encouraged with respect 
to its completion or modification.

This Exhibit is part of the Contractor’s Qualification Statement, submitted by    and dated 
the    day of     in the year   
(In words, indicate day, month and year.)

PROJECT:
(Name and location or address.)

CONTRACTOR’S PROJECT OFFICE:
(Identify the office out of which the contractor proposes to perform the work for the 
Project.)

TYPE OF WORK SOUGHT
(Indicate the type of work you are seeking for this Project, such as general contracting, 
construction manager as constructor, design-build, HVAC subcontracting, electrical 
subcontracting, plumbing subcontracting, etc.)

CONFLICT OF INTEREST
Describe any conflict of interest your organization, its parent, or a subsidiary, affiliate, or 
other entity having common ownership or management, or any of the individuals listed in 
Exhibit A Section 1.2, may have regarding this Project.

§ C.1 PERFORMANCE OF THE WORK
§ C.1.1 When was the Contractor’s Project Office established?

§ C.1.2 How many full-time field and office staff are respectively employed at the 
Contractor’s Project Office?

§ C.1.3 List the business license and contractor license or registration numbers for the 
Contractor’s Project Office that pertain to the Project.

§ C.1.4 Identify key personnel from your organization who will be meaningfully involved 
with work on this Project and indicate (1) their position on the Project team, (2) their office 
location, (3) their expertise and experience, and (4) projects similar to the Project on which 
they have worked.
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§ C.1.5 Identify portions of work that you intend to self-perform on this Project.

§ C.1.6 To the extent known, list the subcontractors you intend to use for major portions of work on the Project.

§ C.2 EXPERIENCE RELATED TO THE PROJECT
§ C.2.1 Complete Exhibit D to describe up to four projects performed by the Contractor’s Project Office, either 
completed or in progress, that are relevant to this Project, such as projects in a similar geographic area or of similar 
project type. If you have already completed Exhibit D, but want to provide further examples of projects that are relevant 
to this Project, you may complete Exhibit E.

§ C.2.2 State the total dollar value of work currently under contract at the Contractor’s Project Office:

§ C.2.3 Of the amount stated in Section C.2.2, state the dollar value of work that remains to be completed:

§ C.2.4 State the average annual dollar value of construction work performed by the Contractor’s Project Office during 
the last five years.

§ C.2.5 List the total number of projects the Contractor’s Project Office has completed in the last five years and state the 
dollar value of the largest contract the Contractor’s Project Office has completed during that time.

§ C.3 SAFETY PROGRAM AND RECORD 
§ C.3.1 Does the Contractor’s Project Office have a written safety program?

§ C.3.2 List all safety-related citations and penalties the Contractor’s Project Office has received in the last three years.

§ C.3.3 Attach the Contractor’s Project Office’s OSHA 300a Summary of Work-Related Injuries and Illnesses form for 
the last three years.

§ C.3.4 Attach a copy of your insurance agent’s verification letter for your organization’s current workers’ 
compensation experience modification rate and rates for the last three years.

§ C.4 INSURANCE
§ C.4.1 Attach current certificates of insurance for your commercial general liability policy, umbrella insurance policy, 
and professional liability insurance policy, if any. Identify deductibles or self-insured retentions for your commercial 
general liability policy.

§ C.4.2 If requested, will your organization be able to provide property insurance for the Project written on a builder’s 
risk "all-risks" completed value or equivalent policy form and sufficient to cover the total value of the entire Project on 
a replacement cost basis?
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§ C.4.3 Does your commercial general liability policy contain any exclusions or restrictions of coverage that are 
prohibited in AIA Document A101-2017, Exhibit A, Insurance A.3.2.2.2? If so, identify.

§ C.5 SURETY
§ C.5.1 If requested, will your organization be able to provide a performance and payment bond for this Project?

§ C.5.2 Surety company name:

§ C.5.3 Surety agent name and contact information:

§ C.5.4 Total bonding capacity:

§ C.5.5 Available bonding capacity as of the date of this qualification statement:
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1 2 3 4

PROJECT NAME                     

PROJECT 
LOCATION

                    

PROJECT TYPE                     

OWNER                     

ARCHITECT                     

CONTRACTOR’S 
PROJECT 
EXECUTIVE

                    

KEY PERSONNEL 
(include titles)

                    

PROJECT DETAILS Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

PROJECT 
DELIVERY 
METHOD

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

SUSTAINABILITY 
CERTIFICATIONS
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1 2 3 4

PROJECT NAME                     

PROJECT 
LOCATION

                    

PROJECT TYPE                     

OWNER                     

ARCHITECT                     

CONTRACTOR’S 
PROJECT 
EXECUTIVE

                    

KEY PERSONNEL 
(include titles)

                    

PROJECT DETAILS Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

PROJECT 
DELIVERY 
METHOD

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

SUSTAINABILITY 
CERTIFICATIONS
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BAF̂E�CEFBÊN?OAF̂C]G[GSAF?fSGU?[F?
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[\APGE\?SF?GUŜ?\ABCDEFG?pQ?
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HIJKLMNOMIPHQRKLS

T HULMRNVHPIRHMWNRXYLVHS

Z HULM[NP\MNOMHUQSMRNVHPIRH

] WIHLMNOMRNYYLVRLYLVHMIVWMWIHLSMNOMSXJSHIVHQIKMRNŶKLHQNV

_ RNVHPIRHMSXY

` ÎaYLVHS

b WQŜXHLMPLSNKXHQNV

c HLPYQVIHQNVMNPMSXŜLVSQNV

d YQSRLKKIVLNXSM̂PNeQSQNVS

f LVXYLPIHQNVMNOMRNVHPIRHMWNRXYLVHS

LgUQJQHMIMMMQVSXPIVRLMIVWMJNVWS
LgUQJQHMJMMMWLHLPYQVIHQNVMNOMHULMRNSHMNOMHULM[NP\

IPHQRKLMTMMMHULMRNVHPIRHMWNRXYLVHS
hijklmnopqroksmrtujnovkrmnvwvokmxkoiwvkyzpjjujno{klmn|wowmnvkmxkoijklmnopqrok}~jnjpq�{k�t���jujnoqp�{kqn|kmoijpk
lmn|wowmnv�{kspq�wnzv{k��jrwxwrqowmnv{ky||jn|qkwvvtj|k�pwmpkomkj�jrtowmnkmxkoiwvkyzpjjujno{kmoijpk|mrtujnovk�wvoj|kwnk
oiwvkyzpjjujno{kqn|k�m|wxwrqowmnvkwvvtj|kqxojpkj�jrtowmnkmxkoiwvkyzpjjujno{kq��kmxk�iwrikxmpukoijklmnopqro{kqn|kqpjkqvk
xt���kqk�qpokmxkoijklmnopqrokqvkwxkqooqrij|komkoiwvkyzpjjujnokmpkpj�jqoj|kijpjwn�khijklmnopqrokpj�pjvjnovkoijkjnowpjkqn|k
wnojzpqoj|kqzpjjujnok�jo�jjnkoijk�qpowjvkijpjomkqn|kvt�jpvj|jvk�pwmpknjzmowqowmnv{kpj�pjvjnoqowmnv{kmpkqzpjjujnov{kjwoijpk
�pwoojnkmpkmpq��kynkjntujpqowmnkmxkoijklmnopqroksmrtujnov{kmoijpkoiqnk�m|wxwrqowmnv{kq��jqpvkwnkypowr�jk��

IPHQRKLMZMMMHULM[NP\MNOMHUQSMRNVHPIRH
hijklmnopqrompkviq��kxt���kj�jrtojkoijk�mp�k|jvrpw�j|kwnkoijklmnopqroksmrtujnov{kj�rj�okqvkv�jrwxwrq���kwn|wrqoj|kwnkoijk
lmnopqroksmrtujnovkomk�jkoijkpjv�mnvw�w�wo�kmxkmoijpv�

IPHQRKLM]MMMWIHLMNOMRNYYLVRLYLVHMIVWMWIHLSMNOMSXJSHIVHQIKMRNŶKLHQNV
�M]�Tkhijk|qojkmxkrmuujnrjujnokmxkoijk�mp�kviq��k�j�
�������������������������������� ¡¢

£�MM�¤ hijk|qojkmxkoiwvkyzpjjujno�

£�MM�¤ yk|qojkvjokxmpoikwnkqknmowrjkomk�pmrjj|kwvvtj|k��koijk¥�njp�

£�MM�¤ ¦voq��wvij|kqvkxm��m�v�
�§� �̈��©�ª©����̈�©�«�©� ����ª���̈«��������ª©��������««����«�����������¬�̈�¡¢

kk

xkqk|qojkmxkrmuujnrjujnokmxkoijk�mp�kwvknmokvj�jroj|{koijnkoijk|qojkmxkrmuujnrjujnokviq��k�jkoijk|qojkmxkoiwvk
yzpjjujno�

�M]�Zkhijklmnopqrokhwujkviq��k�jkujqvtpj|kxpmukoijk|qojkmxkrmuujnrjujnokmxkoijk�mp��

�M]�]MS®̄°±²³±́²µMR¶·̧µ¹±́¶³M¶ºM±»¹M̂¼¶½¹¾±M¶¼M̂¶¼±́¶³°MH»¹¼¹¶º
�M]�]�Tk�t�¿jrokomkq|¿tvoujnovkmxkoijklmnopqrokhwujkqvk�pmÀw|j|kwnkoijklmnopqroksmrtujnov{koijk|qojkmxk�t�voqnowq�k
lmu��jowmnkmxkoijk�mp�kmxkq��kmxkoijklmnopqrompvkxmpkoijkÁpm¿jrok�w��k�j�
�§� �̈������ª©������ÂÃ� �©���©����«Ä��������������¬�̈�����©�������̈©���̈ ���̈�����Å̈�Æ���¡¢
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IJKLKLMJNOPQRSTHTUHVWQOXTYRZTXHU[HT\RH]UZT̂VSTH_̀YRHVXHâUb̀WRWH̀ZHT\RH]UZT̂VSTHcUSOYRZTXdH̀[HaÛT̀UZXHU[HT\RHeÛfHU[HVggH
U[HT\RH]UZT̂VSTÛXH[ÛHT\RHĥUQRSTHV̂RHTUHPRHSUYagRTRWHầÛHTUHNOPXTVZT̀VgH]UYagRT̀UZHU[HT\RHRZT̀̂RHeÛfHU[HVggHU[HT\RH
]UZT̂VSTÛXH[ÛHT\RHĥUQRSTdHT\RH]UZT̂VSTÛXHX\VggHVS\̀RbRHNOPXTVZT̀VgH]UYagRT̀UZHU[HXOS\HaÛT̀UZXHPiHT\RH[UggUj̀ZkHWVTRXl

mnopqnrJnsJtnou vwxypzrpqz{J|n}~{�pqnrJ�zp�
HH

IJKL�Jt��rJp��JtnouJnsJp�qyJ|nrpoz�p�JnoJzr�JmnopqnrJ���o�ns�JqyJvwxypzrpqz{{�J|n}~{�p�
IJKL�L�HNOPQRSTHTUHVWQOXTYRZTXHU[HT\RH]UZT̂VSTH_̀YRHVXHâUb̀WRWH̀ZHT\RH]UZT̂VSTHcUSOYRZTXdHT\RH]UZT̂VSTÛHX\VggH
XOPXTVZT̀VggiHSUYagRTRHT\RHRZT̀̂RHeÛfHU[HT\̀XH]UZT̂VSTl
������������������������������������������������������������������������ ¡

¢�JJ�£ ¤UTHgVTR̂HT\VZHHHH¥HHHH¦HSVgRZWV̂HWViXH[̂UYHT\RHWVTRHU[HSUYYRZSRYRZTHU[HT\RHeÛf§

¢�JJ�£ ïHT\RH[UggUj̀ZkHWVTRlHHH

IJKL�LMHNOPQRSTHTUHVWQOXTYRZTXHU[HT\RH]UZT̂VSTH_̀YRHVXHâUb̀WRWH̀ZHT\RH]UZT̂VSTHcUSOYRZTXdH̀[HaÛT̀UZXHU[HT\RHeÛfHU[HT\̀XH
]UZT̂VSTHV̂RHTUHPRHXOPXTVZT̀VggiHSUYagRTRHầÛHTUHj\RZHT\RHRZT̀̂RHeÛfHU[HT\̀XH]UZT̂VSTHX\VggHPRHXOPXTVZT̀VggiHSUYagRTRdH
T\RH]UZT̂VSTÛHX\VggHXOPXTVZT̀VggiHSUYagRTRHXOS\HaÛT̀UZXHPiHT\RH[UggUj̀ZkHWVTRXl

mnopqnrJnsJtnou �zp�JpnJx�Jywxypzrpqz{{�J�n}~{�p�
HH

IJKL�LKH©[HT\RH]UZT̂VSTÛH[V̀gXHTUHXOPXTVZT̀VggiHSUYagRTRHT\RHeÛfHU[HT\̀XH]UZT̂VSTdHÛHaÛT̀UZXHT\R̂RU[dHVXHâUb̀WRWH̀ZHT\̀XH
NRST̀UZHª§«dHg̀¬ÒWVTRWHWVYVkRXdH̀[HVZidHX\VggHPRHVXXRXXRWHVXHXRTH[ÛT\H̀ZHNRST̀UZH«§§

®̄�°|±²J�JJJ|³́ �̄®|�Jvµ¶
IJ�L�H_\RH·jZR̂HX\VggHaViHT\RH]UZT̂VSTÛHT\RH]UZT̂VSTHNOYH̀ZHSÔ̂RZTH[OZWXH[ÛHT\RH]UZT̂VSTÛ̧XHaR̂[ÛYVZSRHU[HT\RH
]UZT̂VST§H_\RH]UZT̂VSTHNOYHX\VggHPRHUZRHU[HT\RH[UggUj̀ZklH
�������������������������� ¡

¢�JJ�£ NT̀aOgVTRWHNOYdH̀ZHVSSÛWVZSRHj̀T\HNRST̀UZH«§¹HPRgUj

¢�JJ�£ ]UXTHU[HT\RHeÛfHagOXHT\RH]UZT̂VSTÛ̧XHºRRdH̀ZHVSSÛWVZSRHj̀T\HNRST̀UZH«§ªHPRgUj

¢�JJ�£ ]UXTHU[HT\RHeÛfHagOXHT\RH]UZT̂VSTÛ̧XHºRRHj̀T\HVH»OV̂VZTRRWH¼V½̀YOYHĥS̀RdH̀ZHVSSÛWVZSRHj̀T\H
NRST̀UZH«§«HPRgUj

�¾�������������������������¿�À����������Á�������Â ÃÀ�Â Ä����Â Â������ ¡

IJ�LMJvpq~w{zp�ÅJvw}
IJ�LML�H_\RH]UZT̂VSTHNOYHX\VggHPRHHHH¥ÆHHHH¦dHXOPQRSTHTUHVWẀT̀UZXHVZWHWRWOST̀UZXHVXHâUb̀WRWH̀ZHT\RH]UZT̂VSTHcUSOYRZTX§

IJ�LMLMJ®{p�orzp�y
IJ�LMLML�HÇgTR̂ZVTRXdH̀[HVZidH̀ZSgOWRWH̀ZHT\RH]UZT̂VSTHNOYl

°p�} moq��
HH

IJ�LMLMLMHNOPQRSTHTUHT\RHSUZẀT̀UZXHZUTRWHPRgUjdHT\RH[UggUj̀ZkHVgTR̂ZVTRXHYViHPRHVSSRaTRWHPiHT\RH·jZR̂H[UggUj̀ZkH
R½RSOT̀UZHU[HT\̀XHÇk̂RRYRZT§HÈaUZHVSSRaTVZSRdHT\RH·jZR̂HX\VggH̀XXORHVH¼UẀ[̀SVT̀UZHTUHT\̀XHÇk̂RRYRZT§
�É����������������������������������������������������Ê������������������Ë���������������������������� ¡
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HIJK LMNOJ PQRSNINQRTUVQMUWOOJXIYROJ

ZZ

[U\]̂]_ÙaabcdefghiZjkZdeliZjefamngnZjeZopgZqbeordfoZsmtu
vwxyz{|}~�y����������z�y��

HIJK LMNOJ
ZZ

[U\]̂]\Z�ejoZ�rjfghiZjkZdelu
vwxyz{|}~�{�y�|{y���zx��{�{y�{�y��z|{���|�y���zx����z{|{~��|�|{�{|�z���|}��z~��{����|���{�y��z|{���|�y��|����y�����|����y��

HIJK �RNITUYRSU�NKNIYINQRT LMNOJUXJMU�RNIU���]���

ZZ

[U\]_UPQTIUQVUI�JU�QM�UL��TUPQRIMYOIQM�TU�JJU�NI�Q�IUYU �YMYRIJJSU¡Y¢NK�KULMNOJ
[U\]_]£Z¤pgZqbhoZbkZopgZ¥br¦ZjhZdhZngkjegnZjeZ§̈pj©joZªiZ«gogrtjedojbeZbkZopgZqbhoZbkZopgZ¥br¦¬

[U\]_]̂Z¤pgZqbeordfobrhZ®ggu
v̄{�{y��������������y��yz{�°y��}�±��{��}�{�y�²��³�����{�y�����́|�|�z�}���xy{y��|z|z°�{�y�±�z{���{��µ��¶yy��

ZZ

[U\]_]_Z¤pgZtgopbnZbkZdn·mhotgeoZbkZopgZqbeordfobrhZ®ggZkbrZfpdȩghZjeZopgZ¥br¦u

ZZ

[U\]_]\Z¹jtjodojbehiZjkZdeliZbeZdZsm©fbeordfobrhZbºgrpgdnZdenZ�rbkjoZkbrZjefrgdhghZjeZopgZfbhoZbkZjohZ�brojbeZbkZopgZ¥br¦u

ZZ

[U\]_]»Z¼geodaZrdoghZkbrZqbeordfobr½bcegnZg¾mj�tgeoZhpdaaZeboZg̈fggnZZZZ�grfgeoZ¿ZZZZÀÁZbkZopgZhodendrnZrgeodaZrdogZ�djnZdoZopgZ
�adfgZbkZopgZÂrb·gfo¬Z

[U\]_]ÃZ�ejoZ�rjfghiZjkZdelu
vwxyz{|}~�{�y�|{y���zx��{�{y�{�y��z|{���|�y��zx����z{|{~��|�|{�{|�z���|}��z~��{����|���{�y��z|{���|�y��|����y�����|����y��

HIJK �RNITUYRSU�NKNIYINQRT LMNOJUXJMU�RNIU���]���
ZZ

[U\]_]ÄZ¤pgZqbeordfobrZhpdaaZ�rg�drgZdenZhm©tjoZobZopgZqbehormfojbeZÅdeḑgriZcjopjeZÆÇZndlhZbkZg̈gfmojȩZopjhZ
`̧rggtgeoiZdZcrjoogeZqbeorbaZ§hojtdogZkbrZopgZÈcegrhZrgºjgcZdenZd��rbºda¬Z¤pgZqbeorbaZ§hojtdogZhpdaaZjefamngZopgZjogthZ
jeZsgfojbeZª¬ÆZbkZ§̈pj©joZªiZ«gogrtjedojbeZbkZopgZqbhoZbkZopgZ¥br¦¬

[U\]\UPQTIUQVUI�JU�QM�UL��TUPQRIMYOIQM�TU�JJU�NI�UYU �YMYRIJJSU¡Y¢NK�KULMNOJ
[U\]\]£Z¤pgZqbhoZbkZopgZ¥br¦ZjhZdhZngkjegnZjeZ§̈pj©joZªiZ«gogrtjedojbeZbkZopgZqbhoZbkZopgZ¥br¦¬

[U\]\]̂Z¤pgZqbeordfobrhZ®ggu
v̄{�{y��������������y��yz{�°y��}�±��{��}�{�y�²��³�����{�y�����́|�|�z�}���xy{y��|z|z°�{�y�±�z{���{��µ��¶yy��

ZZ

[U\]\]_Z¤pgZtgopbnZbkZdn·mhotgeoZbkZopgZqbeordfobrhZ®ggZkbrZfpdȩghZjeZopgZ¥br¦u

ZZ

[U\]\]\Z¹jtjodojbehiZjkZdeliZbeZdZsm©fbeordfobrhZbºgrpgdnZdenZ�rbkjoZkbrZjefrgdhghZjeZopgZfbhoZbkZjohZ�brojbeZbkZopgZ¥br¦u
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IJKLKLMHNOPQRSHTRQOUHVWTHXWPQTRYQWTZW[PO\HO]̂_̀aOPQHUbRSSHPWQHOcYOO\HHHH̀OTYOPQHdHHHHefHWVHQbOHUQRP\RT\HTOPQRSHTRQOH̀R_\HRQHQbOH
S̀RYOHWVHQbOHgTWhOYQi

IJKLKLjHkP_QHgT_YOUlH_VHRPmnH
opqrstuvwxtyrxutrzx{sqx|t{trxtyrx}sutx~�u�rx{sqx�}{stutwx�uzut{tu�s|�xuvx{sw�xt�x�yu�yxtyrx}sutx~�u�rx�u��x�rx{~~�u�{��r��

���� �����J���J����������� �����J���J����J���L���
HH

IJKLKL�J����������J �¡����J�����
IJKLKL�L¢H£bOHXWPQTRYQH¤̂aH_UH¥̂RTRPQOO\H¦mHQbOHXWPQTRYQWTHPWQHQWHOcYOO\HHHHd§HHHHflHÛ¦hOYQHQWHR\\_Q_WPUHRP\H\O\̂YQ_WPUH¦mH
XbRP¥OḦT\OTHRUH̀TW©_\O\H_PHQbOHXWPQTRYQHªWŶaOPQUiH£b_UHaRc_â aHÛaH_UHTOVOTTO\HQWH_PHQbOHXWPQTRYQHªWŶaOPQUHRUHQbOH
«̂RTRPQOO\H¬Rc_â aHgT_YOiHXWUQUH[b_YbH[ŴS\HYR̂UOHQbOH«̂RTRPQOO\H¬Rc_â aHgT_YOHQWH¦OHOcYOO\O\HUbRSSH¦OH̀R_\H¦mH
QbOHXWPQTRYQWTH[_QbŴQHTO_a¦̂TUOaOPQH¦mHQbOḦ[POTiH

IJKLKL�LJ®̄��������
IJKLKL�LL¢J°SQOTPRQOUlH_VHRPmlH_PYŜ\O\H_PHQbOH«̂RTRPQOO\H¬Rc_â aHgT_YOn

���� �����
HH

IJKLKL�LLH¤̂¦hOYQHQWHQbOHYWP\_Q_WPUHPWQO\H¦OSW[lHQbOHVWSSW[_P¥HRSQOTPRQOUHaRmH¦OHRYYÒQO\H¦mHQbOḦ[POTHVWSSW[_P¥H
OcOŶQ_WPHWVHQb_UH°¥TOOaOPQiHk̀WPHRYYÒQRPYOlHQbOḦ[POTHUbRSSH_UÛOHRH¬W\_V_YRQ_WPHQWHQb_UH°¥TOOaOPQi
ops|r�tx�r���xr{�yx{�tr�s{trx{sqxtyrx��squtu�s|xty{txz}|tx�rxzrtxv��xtyrx±�sr�xt�x{��r~txtyrx{�tr�s{tr��

���� ����� ²���������J³��J®���������

HH

IJKLKL�ĹJ°SSW[RPYOUlH_VHRPmlH_PYŜ\O\H_PHQbOH«̂RTRPQOO\H¬Rc_â aHgT_YOn
opqrstuvwxr{�yx{����{s�r��

���� �����
HH

IJKLKL�LKH°UÛà Q_WPUlH_VHRPmlĤ̀WPH[b_YbHQbOH«̂RTRPQOO\H¬Rc_â aHgT_YOH_UH¦RUO\n
opqrstuvwxr{�yx{||}z~tu�s��

HH

IJKLKLµH£WHQbOHOcQOPQHQbRQHQbOHXWPQTRYQHªWŶaOPQUHRTOHRPQ_Y_̀RQO\HQWHTO]̂_TOHV̂TQbOTH\O©OSẀaOPQlHQbOH«̂RTRPQOO\H
¬Rc_â aHgT_YOH_PYŜ\OUHQbOHYWUQUHRQQT_¦̂QR¦SOHQWHÛYbHV̂TQbOTH\O©OSẀaOPQHYWPU_UQOPQH[_QbHQbOHXWPQTRYQHªWŶaOPQUHRP\H
TORUWPR¦SmH_PVOTR¦SOHQbOTOVTWaiH¤̂YbHV̂TQbOTH\O©OSẀaOPQH\WOUHPWQH_PYŜ\OHYbRP¥OUH_PHUYẀOlHUmUQOaUlH¶_P\UHRP\H]̂RS_QmH
WVHaRQOT_RSUlHV_P_UbOUlHWTHO]̂_̀aOPQlHRSSHWVH[b_YblH_VHTO]̂_TO\lHUbRSSH¦OH_PYWT̀WTRQO\H¦mHXbRP¥OḦT\OTi

IJKLKL·H£bOḦ[POTHUbRSSHR̂QbWT_̧OH̀TÒRTRQ_WPHWVHTO©_U_WPUHQWHQbOHXWPQTRYQHªWŶaOPQUHQbRQH_PYWT̀WTRQOHQbOHR¥TOO\Ẑ̀ WPH
RUÛà Q_WPUHYWPQR_PO\H_PH¤OYQ_WPH¹i¹iºi¹iH£bOḦ[POTHUbRSSH̀TWà QSmHV̂TP_UbHÛYbHTO©_UO\HXWPQTRYQHªWŶaOPQUHQWHQbOH
XWPQTRYQWTiH£bOHXWPQTRYQWTHUbRSSHPWQ_VmHQbOḦ[POTHRP\H°TYb_QOYQHWVHRPmH_PYWPU_UQOPY_OUH¦OQ[OOPHQbOHR¥TOO\Ẑ̀ WPH
RUÛà Q_WPUHYWPQR_PO\H_PH¤OYQ_WPH¹i¹iºi¹HRP\HQbOHTO©_UO\HXWPQTRYQHªWŶaOPQUi

IJKLMH»_]̂_\RQO\H\RaR¥OUlH_VHRPmn
ops|r�txtr�z|x{sqx��squtu�s|xv��x�u�}uq{trqxq{z{¼r|�xuvx{sw�xt�x�rx{||r||rqxusx{����q{s�rx�utyx½r�tu�sx¾�¿��

HH
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HIJKLMNOPQRS
TUVWXYZ[\Y]̂_W_]VW[̀]Y[a]VbWc[d]WZ[Wê_VfW[]Y[]ZgXY[_VdXVZ_̂XWc[_̀[eVhc[ZgeZ[i_fgZ[YXWbjZ[_V[e[dgeVfX[Z][ZgX[k]VZYedZ[lbimn

MM

opqrstuIvIIIwoxyuzq{
HIvK|Iw}~�}���Iw�������
HIvK|K|M���Q�M����M�������O����M��RM����Q�OM�����OOQ�MO�MOPQM����OR��O���M�����QRM��MOPQM���OR��O�R�M���M�QRO�����OQ�M��RM
����Q�OM����Q�M��MOPQM����OR��O���M�����QRM���M�R�P�OQ�O�MOPQMN��QRM�P���M���QM�R��RQ��M����Q�O�M��M������OM��MOPQM
���OR��OM����MO�MOPQM���OR��O�R�M��M�R����Q�M�Q���M���MQ��Q�PQRQM��MOPQM���OR��OM ����Q�O�¡

HIvK|K¢M£PQM�QR���M���QRQ�M��MQ��PM�������O���M��RM����Q�OM�P���M�QM��QM���Q���RM���OPMQ�����M��MOPQM���OM���M��MOPQM
���OP�M�RM��M�������S

MM

HIvK|K¤M�R����Q�MOP�OM��M�������O���M��RM����Q�OM��MRQ�Q��Q�M��MOPQM����OR��O���M�����QRM��OM��OQRMOP��MOPQMMMM���M��M�M
���OP�MOPQMN��QRM�P���M���QM����Q�OM��MOPQM�����OM�QRO���Q�MO�MOPQM���OR��O�RM��OM��OQRMOP��MOPQMMMM���M��MOPQMMMM���OP¡M¥�M
��M�������O���M��RM����Q�OM��MRQ�Q��Q�M��MOPQM����OR��O���M�����QRM��OQRMOPQM�������O���M��OQM��¦Q�M����Q�M����Q�OM��M
OPQM�����OM�QRO���Q�M�P���M�QM���QM��MOPQMN��QRM��OM��OQRMOP��MMMM§MMMM̈M����M��OQRMOPQM����OR��O���M�����QRMRQ�Q��Q�MOPQM
�������O���M��RM����Q�O¡
T©XªXYejc[WZeZX[]Y[j]dej[je«W[ieh[YX¬b_YX[\ehiXVZ[«_Zg_V[e[dXYZe_V[\XY_]ª[]̀[Z_iXmn

HIvK|KJIw}~�}���Iw�������I®�}�I�®�Is~��}�̄�I{°�I±�I²���³I~�I�I{�±́°µ���³I{°�
HIvK|KJK|M¶��PM�������O���M��RM����Q�OM�P���M�QM���Q�M��MOPQM���OMRQ�Q�OM��PQ���QM��M����Q�M�����OOQ�M��MOPQM���OR��O�RM
��M����R����QM��OPMOPQM���OR��OM ����Q�O�¡M£PQM��PQ���QM��M����Q�M�P���M������OQMOPQMQ�O�RQM���OR��OM���M�����MOPQM
��R����M��RO����M��MOPQM·�R�¡M£PQM��PQ���QM��M����Q�M�P���M�QM�RQ��RQ�M��M���PM��R��M���M�����ROQ�M��M���PM��O�MO�M
����O��O��OQM�O�M����R����M��MOPQM����OR��O���M�����QRM���M�R�P�OQ�OM���MRQ̧��RQ¡M£P��M��PQ���QM��M����Q�M�P���M�QM��Q�M��M
�M�����M��RMRQ��Q����MOPQM���OR��O�R¹�M�������O����M��RM����Q�O¡

HIvK|KJK¢M�������O����M��RM����Q�OM�P���M�P��MOPQM�QR�Q�O��QM��M�����QO���M��MQ��PM��RO���M��MOPQM·�R�M��M��MOPQMQ��M��M
OPQM�QR���M���QRQ�M��MOPQM�������O���M��RM����Q�O¡

HIvK|KJK¤M¥�M����R����QM��OPM�¥�M ����Q�OM�º»º¼½º¾¿À�MÁQ�QR��M�����O����M��MOPQM���OR��OM��RM����OR��O����M
����OR��O���M�����QRM��M�����QRM¶��O����M���M���ÂQ�OMO�M�OPQRM�R��������M��MOPQM���OR��OM ����Q�O��MOPQM�����OM��MQ��PM
�R��RQ��M����Q�OM�P���M�QM�����OQ�M��M�������S

HIvK|KJK¤K|M£PQM�����OM��MQ��PM�R��RQ��M����Q�OM�P���M��R�OM������QS
K| £P�OM��RO���M��MOPQM���OR��OM���M�R��QR��M��������QMO�M�����QOQ�M·�R�Ã
K¢ £P�OM��RO���M��MOPQM���OR��OM���M�R��QR��M��������QMO�M��OQR����M���MQ̧����Q�OM�Q���QRQ�M���M���O����M

�O�RQ�M�OMOPQM��OQM��RM����Q̧�Q�OM����R��R�O���M��MOPQM�����QOQ�M����OR��O����M�R�M��M���R��Q�M��M������QM��M
OPQMN��QR�M���O����M�O�RQ�M���MOPQM��OQM�OM�M����O���M��RQQ�M����M��M�R�O���ÃM���

K¤ £P�OM��RO���M��M����OR��O���M�P���QM �RQ�O��Q�MOP�OMOPQM�R�P�OQ�OM�QOQR���Q��M��MOPQM�R�P�OQ�O¹�M
�R��Q�������MÂ����Q�O�MO�M�QMRQ��������MÂ��O���Q�¡

HIvK|KJK¤K¢M£PQM�����OM��MQ��PM�R��RQ��M����Q�OM�P���MOPQ�M�QMRQ���Q�M��S
K| £PQM���RQ��OQM��M���M�����O�M�RQ�������M����M��MOPQMN��QRÃ
K¢ £PQM�����O�M��M����M��RM·�R�MOP�OMRQ�����M����RRQ�OQ�M���M��RM�P��PMOPQM�R�P�OQ�OMP��M�RQ�������M��OPPQ��M

�M�QRO�����OQM��RM����Q�OM��M�R����Q�M��M�RO���QMÀM��M�¥�M ����Q�OM�º»º½º¾¿ÀÃ
K¤ ���M�����OM��RM�P��PMOPQM���OR��O�RM��Q�M��OM��OQ��MO�M���M�M������OR��O�RM�RM��OQR���M������QR�M���Q��M

OPQM·�R�MP��M�QQ�M�QR��R�Q�M��M�OPQR�MOPQM���OR��O�RM��OQ���MO�M���Ã
KJ Ä�RM·�R�M�QR��R�Q�M�RM�Q�Q�O�M������QRQ�M����QMOPQM���OM����Q�OM�������O����M���M�����OM��RM�P��PMOPQM

�R�P�OQ�OM���M��OPP���M����Q�O�M�RM�������M�M�QRO�����OQM��M����Q�OM��M�P��QM�RM��M��RO�M��M�R����Q�M��M
�RO���QMÀM��M�¥�M ����Q�OM�º»º½º¾¿ÀÃM���

Kv ÅQO�����QM��OPPQ��M��R����OMO�M�Q�O���MÆ¡¿¡Ç¡
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HIJKLKJIMNOPNQRRIMSTUQVWRIXYQNQIWYQIZOVWNS[WI\]UÎRI_SRQ̀IOVIWYQIZORWIOaIWYQIXONbIĉWYO]WISId]SNSVWQQ̀I
eSf̂U]UIMN̂[Q
HIJKLKJKLghijkglmnkgoppqinmjirsgtrugvmwxlsjygjklgzrsjumnjrug{kmqqg{|}xijgjklgnr{jgnrsjurqgistruxmjirsgul~|iul�gisg��ki}ijg
�yg�ljluxismjirsgrtgjklgzr{jgrtgjklghru�ygmqrs�g�ijkgpmwurqq{ygpljjwgnm{kgmnnr|sj{ygulnlipjl�gis�rinl{ygrugis�rinl{g�ijkg
nkln�g�r|nklu{gmjjmnkl�ygms�gmswgrjklugl�i�lsnlgul~|iul�g}wgjklg��sluygzrs{ju|njirsg�msm�lugrugounkijlnjgjrg
�lxrs{jumjlgjkmjgpmwxlsj{gmqulm�wgxm�lg}wgjklgzrsjumnjrugrsgmnnr|sjgrtgjklgzr{jgrtgjklghru�gl~|mqgrugl�nll�gpur�ul{{g
pmwxlsj{gmqulm�wgulnli�l�g}wgjklgzrsjumnjruygpq|{gpmwurqq{gtrugjklgpluir�gnr�lul�g}wgjklgpul{lsjgoppqinmjirsgtrugvmwxlsjyg
ql{{gjkmjgprujirsgrtgjklgpmwxlsj{gmjjui}|jm}qlgjrgjklgzrsjumnjru�{g�ll�

HIJKLKJK�goppqinmjirs{gtrugvmwxlsjg{kmqqg{kr�gjklgzr{jgrtgjklghru�gmnj|mqqwgisn|uul�g}wgjklgzrsjumnjrugjkur|�kgjklgls�grtg
jklgpluir�gnr�lul�g}wgjklgoppqinmjirsgtrugvmwxlsjgms�gtrug�kinkgjklgzrsjumnjrugkm{gxm�lgrugisjls�{gjrgxm�lgmnj|mqg
pmwxlsjgpuirugjrgjklgsl�jgoppqinmjirsgtrugvmwxlsj�

HIJKLKJK�g�sgmnnru�msnlg�ijkgo�og�rn|xlsjgo��������gms�g{|}�lnjgjrgrjklugpur�i{irs{grtgjklgzrsjumnjg�rn|xlsj{ygjklg
mxr|sjgrtglmnkgpur�ul{{gpmwxlsjg{kmqqg}lgnrxp|jl�gm{gtrqqr�{�

HIJKLKJK�KLg�klgmxr|sjgrtglmnkgpur�ul{{gpmwxlsjg{kmqqgtiu{jgisnq|�l�
KL �klgzr{jgrtgjklghru�gm{g�l{nui}l�gisg��ki}ijg�yg�ljluxismjirsgrtgjklgzr{jgrtgjklghru��
K� �kmjgprujirsgrtgzrs{ju|njirsgzkms�lg�iulnji�l{gjkmjgjklgounkijlnjg�ljluxisl{ygisgjklgounkijlnj�{g

purtl{{irsmqg�|��xlsjygjrg}lgulm{rsm}qwg�|{jitil��gms�
K� �klgzrsjumnjru�{g�llgnrxp|jl�g|prsgjklgzr{jgrtgjklghru�g�l{nui}l�gisgjklgpulnl�is�g�lnjirsg�����������g

mjgjklgumjlg{jmjl�gisg�lnjirsg������grugitgjklgzrsjumnjru�{g�llgi{g{jmjl�gm{gmgti�l�g{|xgisg�lnjirsg�����gmsg
mxr|sjg�kinkg}lmu{gjklg{mxlgumjirgjrgjkmjgti�l��{|xg�llgm{gjklgzr{jgrtgjklghru�gisnq|�l�gisg�lnjirsg
�����������g}lmu{gjrgmgulm{rsm}qlgl{jixmjlgrtgjklgpur}m}qlgzr{jgrtgjklghru�g|prsgij{gnrxpqljirs�

HIJKLKJK�K�g�klgmxr|sjgrtglmnkgpur�ul{{gpmwxlsjg{kmqqgjklsg}lgul�|nl�g}w�
KL �klgm��ul�mjlgrtgmswgmxr|sj{gpul�ir|{qwgpmi�g}wgjklg��slu�
K� �klgmxr|sjygitgmswygtrughru�gjkmjgulxmis{g|snruulnjl�gms�gtrug�kinkgjklgounkijlnjgkm{gpul�ir|{qwg�ijkklq�g

mgzlujitinmjlgtrugvmwxlsjgm{gpur�i�l�gisgoujinqlg�grtgo�og�rn|xlsjgo���������
K� oswgmxr|sjgtrug�kinkgjklgzrsjumnjrug�rl{gsrjgisjls�gjrgpmwgmg�|}nrsjumnjrugrugxmjluimqg{|ppqiluyg|sql{{g

jklghru�gkm{g}llsgplutruxl�g}wgrjklu{gjklgzrsjumnjrugisjls�{gjrgpmw�
K� �rughru�gplutruxl�grug�ltlnj{g�i{nr�lul�g{isnlgjklgqm{jgpmwxlsjgmppqinmjirsygmswgmxr|sjgtrug�kinkgjklg

ounkijlnjgxmwg�ijkkrq�gpmwxlsjygrugs|qqitwgmgzlujitinmjlgrtgvmwxlsjgisg�krqlgrugisgpmujygm{gpur�i�l�gisg
oujinqlg�grtgo�og�rn|xlsjgo���������

KJ �klg{krujtmqqygitgmswygis�inmjl�g}wgjklgzrsjumnjrugisgjklg�rn|xlsjmjirsgul~|iul�g}wg�lnjirsg�������gjrg
{|}{jmsjimjlgpuirugoppqinmjirs{gtrugvmwxlsjygrugul{|qjis�gturxgluuru{g{|}{l~|lsjqwg�i{nr�lul�g}wgjklg
��slu�{gm|�ijru{gisg{|nkg�rn|xlsjmjirs�gms�

K�  ljmism�lg�ijkklq�gp|u{|msjgjrg�lnjirsg����¡�

HIJKLKJK�g�klg��sluygzrs{ju|njirsg�msm�lugms�gzrsjumnjrug{kmqqgm�ullg|prsgmgx|j|mqqwgmnnlpjm}qlgpurnl�|ulgtrugul�il�g
ms�gmppur�mqgrtgpmwxlsj{gjrg�|}nrsjumnjru{gms�gjklgplunlsjm�lgrtguljmism�lgklq�grsg�|}nrsjumnj{ygms�gjklgzrsjumnjrug
{kmqqgl�ln|jlg{|}nrsjumnj{gisgmnnru�msnlg�ijkgjkr{lgm�ullxlsj{�

HIJKLKJKJg�sgjm�is�gmnjirsgrsgjklgzrsjumnjru�{goppqinmjirs{gtrugvmwxlsjygjklgzrs{ju|njirsg�msm�lugms�gounkijlnjg{kmqqg}lg
lsjijql�gjrgulqwgrsgjklgmnn|umnwgms�gnrxpqljlsl{{grtgjklgistruxmjirsgt|usi{kl�g}wgjklgzrsjumnjruygms�g{|nkgmnjirsg{kmqqgsrjg
}lg�llxl�gjrg}lgmgulpul{lsjmjirsgjkmjg¢�£gjklgzrs{ju|njirsg�msm�lugms�gounkijlnjgkm�lgxm�lgmg�ljmiql�gl�mxismjirsygm|�ijg
rugmuijkxljing�luitinmjirsgrtgjklg�rn|xlsjmjirsg{|}xijjl�gisgmnnru�msnlg�ijkgoujinqlg�grugrjklug{|pprujis�g�mjm�g¢�£gjkmjg
jklgzrs{ju|njirsg�msm�lugms�gounkijlnjgkm�lgxm�lgl�km|{ji�lgrugnrsjis|r|{grs�{ijlgis{plnjirs{�grug¢�£gjkmjgjklg
zrs{ju|njirsg�msm�lugms�gounkijlnjgkm�lgxm�lgl�mxismjirs{gjrgm{nlujmisgkr�grugtrug�kmjgp|upr{l{gjklgzrsjumnjrugkm{g
|{l�gmxr|sj{gpul�ir|{qwgpmi�grsgmnnr|sjgrtgjklgzrsjumnj�g�|nkgl�mxismjirs{ygm|�ij{gms�g�luitinmjirs{ygitgul~|iul�g}wgjklg
��sluyg�iqqg}lgplutruxl�g}wgjklg��slu�{gm|�ijru{gmnjis�gisgjklg{rqlgisjlul{jgrtgjklg��slu�

HIJKLKJK�g��nlpjg�ijkgjklg��slu�{gpuirugmppur�mqygjklgzrsjumnjrug{kmqqgsrjgxm�lgm��msnlgpmwxlsj{gjrg{|ppqilu{gtrug
xmjluimq{grugl~|ipxlsjg�kinkgkm�lgsrjg}llsg�lqi�lul�gms�g{jrul�gmjgjklg{ijl�

HIJKLKJK¤g�tgtismqgnrxpqljirsgrtgjklghru�gi{gxmjluimqqwg�lqmwl�gjkur|�kgsrgtm|qjgrtgjklgzrsjumnjruygjklsgjklg��slug{kmqqgpmwg
jklgzrsjumnjrugmswgm��ijirsmqgmxr|sj{gisgmnnru�msnlg�ijkgoujinqlg�grtgo�og�rn|xlsjgo���������
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HIJKLKMINOPQORSSINTUVRWXSIYZRORIXZRI[PWXOT\XI]̂VI_SÌTSRaIPWIXZRI[PSXIPbIXZRIYPOcId_XZITIêTOTWXRRaI
fTg_V̂VINO_\R
HIJKLKMKLhijklhmnolhpqqrjonkjsthusvhwnxymtkzhklmh{stkvnoksvh|lnrrh|}~yjkhqnxvsrr|zhqmkkxhon|lhnoos}tk|zhvmomjqkm�hjt�sjom|h
svhjt�sjom|h�jklholmo�h�s}olmv|hnkknolm�zhnt�hntxhsklmvhm�j�mtomhvm�}jvm�h~xhklmh��tmvzh{st|kv}okjsth�ntn�mvhsvh
pvoljkmokhksh�myst|kvnkmhklnkhqnxymtk|hnrvmn�xhyn�mh~xhklmh{stkvnoksvhsthnoos}tkhsuhklmh{s|khsuhklmhisv�hm�}nrhsvh
m�omm�hqvs�vm||hqnxymtk|hnrvmn�xhvmomj�m�h~xhklmh{stkvnoksvhqr}|hqnxvsrr|husvhklmhqmvjs�hos�mvm�h~xhklmhqvm|mtkh
pqqrjonkjsthusvhwnxymtkzhrm||hklnkhqsvkjsthsuhklmhqvs�vm||hqnxymtk|hnkkvj~}kn~rmhkshklmh{stkvnoksv�|h�mm�

HIJKLKMK�h�nolhpqqrjonkjsthusvhwnxymtkh|lnrrh~mh~n|m�hsthklmhys|khvmomtkh|olm�}rmhsuh�nr}m|h|}~yjkkm�h~xhklmh{stkvnoksvh
jthnoosv�ntomh�jklhklmh{stkvnokh�so}ymtk|�h�lmh|olm�}rmhsuh�nr}m|h|lnrrhnrrsonkmhklmhmtkjvmh�}nvntkmm�h�n�jy}yhwvjomh
nyst��h���hklmh�nvjs}|hqsvkjst|hsuhklmhisv��h���hntxhostkjt�mtoxhusvhos|k|hklnkhnvmhjtor}�m�hjthklmh�}nvntkmm�h�n�jy}yh
wvjomh~}khtskhsklmv�j|mhnrrsonkm�hkshntsklmvhrjtmhjkmyhsvhjtor}�m�hjthnh{lnt�mh�v�mv�hnt�h���hklmh{stkvnoksv�|h�mm�

HIJKLKMK�KLh�lmh|olm�}rmhsuh�nr}m|h|lnrrh~mhqvmqnvm�hjth|}olhusvyzhnt�h|}qqsvkm�h~xh|}olh�nknhksh|}~|kntkjnkmhjk|hnoo}vnoxzh
n|hklmh{st|kv}okjsth�ntn�mvhnt�hpvoljkmokhynxhvm�}jvm�h�lj|h|olm�}rmhsuh�nr}m|h|lnrrh~mh}|m�hn|hnh~n|j|husvhvm�jm�jt�hklmh
{stkvnoksv�|hpqqrjonkjst|husvhwnxymtk�

HIJKLKMK�K�h�lmhnrrsonkjsthsuhklmh�}nvntkmm�h�n�jy}yhwvjomh}t�mvhklj|h�mokjsth�������h|lnrrhtskhost|kjk}kmhnh|mqnvnkmh
�}nvntkmm�hyn�jy}yhqvjomhusvhklmh{s|khsuhklmhisv�hsuhmnolhjt�j�j�}nrhrjtmhjkmyhjthklmh|olm�}rmhsuh�nr}m|�

HIJKLKMK�K�hilmthklmh{stkvnoksvhnrrsonkm|hos|k|huvsyhnhostkjt�mtoxhkshntsklmvhrjtmhjkmyhjthklmh|olm�}rmhsuh�nr}m|zhklmh
{stkvnoksvh|lnrrh|}~yjkh|}qqsvkjt�h�so}ymtknkjsthkshklmhpvoljkmokhnt�h{st|kv}okjsth�ntn�mv�

HIJKLKMK�hpqqrjonkjst|husvhwnxymtkh|lnrrh|ls�hklmhqmvomtkn�mhsuhosyqrmkjsthsuhmnolhqsvkjsthsuhklmhisv�hn|hsuhklmhmt�hsuh
klmhqmvjs�hos�mvm�h~xhklmhpqqrjonkjsthusvhwnxymtk�h�lmhqmvomtkn�mhsuhosyqrmkjsth|lnrrh~mhklmhrm||mvhsuh���hklmhqmvomtkn�mh
suhklnkhqsvkjsthsuhklmhisv�h�ljolhln|hnok}nrrxh~mmthosyqrmkm��hsvh���hklmhqmvomtkn�mhs~knjtm�h~xh�j�j�jt�h�n�hklmhm�qmt|mh
klnkhln|hnok}nrrxh~mmthjto}vvm�h~xhklmh{stkvnoksvhsthnoos}tkhsuhklnkhqsvkjsthsuhklmhisv�hnt�husvh�ljolhklmh{stkvnoksvhln|h
yn�mhqnxymtkhsvhjtkmt�|hkshyn�mhqnxymtkhqvjsvhkshklmhtm�khpqqrjonkjsthusvhwnxymtkh~xh�~�hklmh|lnvmhsuhklmh�}nvntkmm�h
�n�jy}yhwvjomhnrrsonkm�hkshklnkhqsvkjsthsuhklmhisv�hjthklmh|olm�}rmhsuh�nr}m|�

HIJKLKMK�h�thnoosv�ntomh�jklhp�ph�so}ymtkhp��������zhnt�h|}~ mokhkshsklmvhqvs�j|jst|hsuhklmh{stkvnokh�so}ymtk|zhklmh
nys}tkhsuhmnolhqvs�vm||hqnxymtkh|lnrrh~mhosyq}km�hn|husrrs�|�

HIJKLKMK�KLh�lmhnys}tkhsuhmnolhqvs�vm||hqnxymtkh|lnrrhujv|khjtor}�m�
KL �lnkhqsvkjsthsuhklmh�}nvntkmm�h�n�jy}yhwvjomhqvsqmvrxhnrrson~rmhkshosyqrmkm�hisv�hn|h�mkmvyjtm�h~xh

y}rkjqrxjt�hklmhqmvomtkn�mhsuhosyqrmkjsthsuhmnolhqsvkjsthsuhklmhisv�h~xhklmh|lnvmhsuhklmh�}nvntkmm�h
�n�jy}yhwvjomhnrrsonkm�hkshklnkhqsvkjsthsuhklmhisv�hjthklmhys|khvmomtkh|olm�}rmhsuh�nr}m|�

K� �lnkhqsvkjsthsuhklmh�}nvntkmm�h�n�jy}yhwvjomhqvsqmvrxhnrrson~rmhkshynkmvjnr|hnt�hm�}jqymtkh�mrj�mvm�h
nt�h|}jkn~rxh|ksvm�hnkhklmh|jkmhusvh|}~|m�}mtkhjtosvqsvnkjsthjthklmhosyqrmkm�host|kv}okjsthsvzhjuhnqqvs�m�hjth
�vjkjt�hjthn��ntomh~xhklmh��tmvzh|}jkn~rxh|ksvm�hsuuhklmh|jkmhnkhnhrsonkjsthn�vmm�h}qsthjth�vjkjt��

K� �lnkhqsvkjsthsuh{st|kv}okjsth{lnt�mh�jvmokj�m|hklnkhklmhpvoljkmokh�mkmvyjtm|zhjthklmhpvoljkmok�|h
qvsum||jstnrh }��ymtkzhksh~mhvmn|stn~rxh }|kjujm��hnt�

K� �lmh{stkvnoksv�|h�mmzhosyq}km�h}qsthklmh{s|khsuhklmhisv�h�m|ovj~m�hjthklmhqvmom�jt�h�mokjst|h������¡����h
nt�h������¡����hnkhklmhvnkmh|knkm�hjth�mokjsth¡�¡��hsvzhjuhklmh{stkvnoksv�|h�mmhj|h|knkm�hn|hnhuj�m�h|}yhjthklnkh
�mokjstzhnthnys}tkhklnkh~mnv|hklmh|nymhvnkjshkshklnkhuj�m��|}yhummhn|hklmh{s|khsuhklmhisv�hjtor}�m�hjth
�mokjst|h������¡����hnt�h������¡����h~mnv|hkshnhvmn|stn~rmhm|kjynkmhsuhklmhqvs~n~rmh{s|khsuhklmhisv�h}qsth
jk|hosyqrmkjst�

HIJKLKMK�K�h�lmhnys}tkhsuhmnolhqvs�vm||hqnxymtkh|lnrrhklmth~mhvm�}om�h~x�
KL �lmhn��vm�nkmhsuhntxhnys}tk|hqvm�js}|rxhqnj�h~xhklmh��tmv�
K� �lmhnys}tkzhjuhntxzhusvhisv�hklnkhvmynjt|h}tosvvmokm�hnt�husvh�ljolhklmhpvoljkmokhln|hqvm�js}|rxh�jkllmr�h

nh{mvkjujonkmhusvhwnxymtkhn|hqvs�j�m�hjthpvkjormh�hsuhp�ph�so}ymtkhp���¢�����
K� ptxhnys}tkhusvh�ljolhklmh{stkvnoksvh�sm|htskhjtkmt�hkshqnxhnh�}~ostkvnoksvhsvhynkmvjnrh|}qqrjmvzh}trm||h

klmhisv�hln|h~mmthqmvusvym�h~xhsklmv|hklmh{stkvnoksvhjtkmt�|hkshqnx�
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HI JKLMNKLOMPQLRKLSQTMKLMTQRQUVWMTXWUKYQLQTMWXZUQMV[QM\]WVMP]̂SQZVM]PP\XU]VXKZ_M]ẐM]SK̀ZVMRKLMa[XU[MV[QM
bLU[XVQUVMS]̂MaXV[[K\TMP]̂SQZV_MKLMZ̀\\XR̂M]McQLVXRXU]VQMKRMd]̂SQZVMXZMa[K\QMKLMXZMP]LV_M]WMPLKYXTQTMXZM
bLVXU\QMeMKRMbfbMgKÙSQZVMbhihjhklem

Hn o[QMW[KLVR]\\_MXRM]Ẑ_MXZTXU]VQTMp̂MV[QMcKZVL]UVKLMXZMV[QMTKÙSQZV]VXKZMLQq̀XLQTMp̂MrQUVXKZMstltutlMVKM
ẀpWV]ZVX]VQMPLXKLMbPP\XU]VXKZWMRKLMd]̂SQZV_MKLMLQẀ\VXZvMRLKSMQLLKLWMẀpWQq̀QZV\̂MTXWUKYQLQTMp̂MV[QM
waZQLxWM]̀TXVKLWMXZMẀU[MTKÙSQZV]VXKZmM]ZT

Hy zQV]XZ]vQMaXV[[Q\TMP̀LẀ]ZVMVKMrQUVXKZMstlt{t

|}nH~HyHnMo[QMwaZQLM]ZTMV[QMcKZVL]UVKLMW[]\\M]vLQQM̀PKZM]MS̀ V̀]\\̂M]UUQPV]p\QMPLKUQT̀LQMRKLMLQYXQaM]ZTM]PPLKY]\MKRM
P]̂SQZVWMVKMr̀pUKZVL]UVKLWM]ZTMV[QMPQLUQZV]vQMKRMLQV]XZ]vQM[Q\TMKZMr̀pUKZVL]UVW_M]ZTMV[QMcKZVL]UVKLMW[]\\MQ�QÙVQM
ẀpUKZVL]UVWMXZM]UUKLT]ZUQMaXV[MV[KWQM]vLQQSQZVWt

|}nH~HyHyMfZMV]OXZvM]UVXKZMKZMV[QMcKZVL]UVKLxWMbPP\XU]VXKZWMRKLMd]̂SQZV_MV[QMcKZWVL̀UVXKZM�]Z]vQLM]ZTMbLU[XVQUVMW[]\\MpQM
QZVXV\QTMVKMLQ\̂MKZMV[QM]UÙL]ÛM]ZTMUKSP\QVQZQWWMKRMV[QMXZRKLS]VXKZMR̀LZXW[QTMp̂MV[QMcKZVL]UVKLM]ZTMẀU[M]UVXKZMW[]\\MZKVM
pQMTQQSQTMVKMpQM]MLQPLQWQZV]VXKZMV[]VM�l�MV[QMcKZWVL̀UVXKZM�]Z]vQLMKLMbLU[XVQUVM[]YQMS]TQM]MTQV]X\QTMQ�]SXZ]VXKZ_M]̀TXV_M
KLM]LXV[SQVXUMYQLXRXU]VXKZMKRMV[QMTKÙSQZV]VXKZMẀpSXVVQTMXZM]UUKLT]ZUQMaXV[MrQUVXKZMstltutlMKLMKV[QLMẀPPKLVXZvMT]V]mM�h�M
V[]VMV[QMcKZWVL̀UVXKZM�]Z]vQLMKLMbLU[XVQUVM[]YQMS]TQMQ�[]̀WVXYQMKLMUKZVXZ̀K̀WMKZ�WXVQMXZWPQUVXKZWmMKLM�i�MV[]VMV[QM
cKZWVL̀UVXKZM�]Z]vQLMKLMbLU[XVQUVM[]YQMS]TQMQ�]SXZ]VXKZWMVKM]WUQLV]XZM[KaMKLMRKLMa[]VMP̀LPKWQWMV[QMcKZVL]UVKLM[]WM
ẀQTM]SK̀ZVWMPLQYXK̀W\̂MP]XTMKZM]UUK̀ZVMKRMV[QMcKZVL]UVtMr̀U[MQ�]SXZ]VXKZW_M]̀TXVW_M]ZTMYQLXRXU]VXKZW_MXRMLQq̀XLQTMp̂MV[QM
waZQL_MaX\\MpQMPQLRKLSQTMp̂MV[QMwaZQLxWM]̀TXVKLWM]UVXZvMXZMV[QMWK\QMXZVQLQWVMKRMV[QMwaZQLt

|}nH~HyH�M��UQPVMaXV[MV[QMwaZQLxWMPLXKLM]PPLKY]\_MV[QMcKZVL]UVKLMW[]\\MZKVMS]OQM]TY]ZUQMP]̂SQZVWMVKMẀPP\XQLWMRKLM
S]VQLX]\WMKLMQq̀XPSQZVMa[XU[M[]YQMZKVMpQQZMTQ\XYQLQTM]ZTMWVKLQTM]VMV[QMWXVQt

|}nH~HyH�MfRMRXZ]\MUKSP\QVXKZMKRMV[QMNKLOMXWMS]VQLX]\\̂MTQ\]̂QTMV[LK̀v[MZKMR]̀\VMKRMV[QMcKZVL]UVKL_MV[QZMV[QMwaZQLMW[]\\MP]̂M
V[QMcKZVL]UVKLM]ẐM]TTXVXKZ]\M]SK̀ZVWMXZM]UUKLT]ZUQMaXV[MbLVXU\QMeMKRMbfbMgKÙSQZVMbhih�hklet

|}nH~H�}���������
|}nH~H�H~MJKLMQ]U[MPLKvLQWWMP]̂SQZVMS]TQMPLXKLMVKMa[QZMV[QMNKLOMKRMV[XWMcKZVL]UVMXWMẀpWV]ZVX]\\̂MUKSP\QVQ_MV[QMwaZQLM
S]̂MaXV[[K\TMV[QMRK\\KaXZvM]SK̀ZV_M]WMLQV]XZ]vQ_MRLKSMV[QMP]̂SQZVMKV[QLaXWQMT̀Q�
�������������������������������������� �¡¡�¢£�������� �����¤�������¡�¥��¢ ��� ���¤���¦�§����̈�©¡����������¤����� �����
��§����¢ � ��£��§���ª��� ���¢��̈«

MM

|}nH~H�H~H~Mo[QMRK\\KaXZvMXVQSWM]LQMZKVMẀp¬QUVMVKMLQV]XZ]vQ�
����������§� ��������������������¡��� �¡¡�¢£ ����¤����� ����®����¡����������¢����£ � ���®� ��������®����̈«

MM

|}nH~H�H̄MzQT̀UVXKZMKLM\XSXV]VXKZMKRMLQV]XZ]vQ_MXRM]Ẑ_MW[]\\MpQM]WMRK\\KaW�
��¤��¡������ ����������¢ �¡�£� ��°��� ���±̈²̈³̈²� ����������£ ¤ �£��� �������¡����¡����� ���́��µ��¤��¡ ��¶�������� ��
�������� �¢¢§�����¢���®� ��¢�£ �����£ ¤ ��� ����¤�������¢�� ����¤����� �����¤��¡��́��µ�������ª £�£� ��°��� ���·̧̈ ¹̈®� ������
���ª � ����¤������¡���£ ¤ ��� ���̈«

MM

|}nH~H�HºM��UQPVM]WMWQVMRKLV[MXZMV[XWMrQUVXKZMstlt{ti_Ma[QZMV[QMNKLOMKRMV[XWMcKZVL]UVMXWMẀpWV]ZVX]\\̂MUKSP\QVQ_MV[QM
cKZVL]UVKLMS]̂MẀpSXVM]ZMbPP\XU]VXKZMRKLMd]̂SQZVMV[]VMXZU\̀TQWMV[QMLQV]XZ]vQMaXV[[Q\TMRLKSMPLXKLMbPP\XU]VXKZWMRKLM
d]̂SQZVMP̀LẀ]ZVMVKMV[XWMrQUVXKZMstlt{tMo[QMbPP\XU]VXKZMRKLMd]̂SQZVMẀpSXVVQTMa[QZMV[QMNKLOMKRMV[XWMcKZVL]UVMXWM
ẀpWV]ZVX]\\̂MUKSP\QVQMW[]\\MZKVMXZU\̀TQMLQV]XZ]vQM]WMRK\\KaW�
����������§���¡������£ � ����¤�����¢������¤����� ������¡����¡��́��µ��¤��¡ ��¶�������� ���������� �¢¢§�����¢���®���������
°������� �¢�¶���¢�� ����¤��¡��́��µ��¤��¢¢�¶���������������¡��¦������������� �����¡����¤̈«

MM
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IJKLMJNOPQRJSQTUVPW
IJKLMLXJNOPQRJSQTUVPWJYZV[VJWZVJ\]PW[Q̂WJ_̀UJOaJbQaVcJ]PJQJ_WOd̀RQWVcJ_̀U
IJKLMLXLXefghijekilmnhopeqrhsogotoghueovnenhogwnethkigxeyijihqnerzeovne{rhowiqoe|tmpesvijjeynemixneyleovne}~hnweoreovne
{rhowiqorwe~vnhe

LX ovne{rhowiqorweviseztjjleknwzrwmnxeovne{rhowiqoen�qnkoezrweovne{rhowiqorw�sewnskrhsgygjgoleoreqrwwnqoe�rw�e
isekwr�gxnxeghe�wogqjne��erze���e�rqtmnhoe���������peihxeoresiogszlerovnwewn�tgwnmnhospegzeihlpe~vgqve
n�onhxeynlrhxezghijekilmnho�eihx

LM iezghije{nwogzgqionezrwe�ilmnhoerwe�wr�nqoe{nwogzgqionezrwe�ilmnhoeviseynnhegsstnxeyleovne�wqvgonqo�

IJKLMLXLMJ�vne}~hnw�sezghijekilmnhoeoreovne{rhowiqorwesvijjeynemixnehrejionweovihe��exilseizonweovnegsstihqnerzeovnezghije
{nwogzgqionezrwe�ilmnhoerwe�wr�nqoe{nwogzgqionezrwe�ilmnhoperweisezrjjr~s�

ee

IJKLMLMJNOPQRJSQTUVPWJYZV[VJWZVJ\]PW[Q̂WJ_̀UJOaJbQaVcJ]PJWZVJ\]aWJ]�JWZVJY][�J�OWZJ][J�OWZ]̀WJQJ�̀Q[QPWVVcJ
�Q�OÙUJS[ÔV
IJKLMLMLXefghijekilmnhopeqrhsogotoghueovnenhogwnethkigxeyijihqnerzeovne{rhowiqoe|tmpesvijjeynemixneyleovne}~hnweoreovne
{rhowiqorwe~vnh

LX ovne{rhowiqorweviseztjjleknwzrwmnxeovne{rhowiqoen�qnkoezrweovne{rhowiqorw�sewnskrhsgygjgoleoreqrwwnqoe�rw�e
isekwr�gxnxeghe�wogqjne��erze���e�rqtmnhoe���������peihxeoresiogszlerovnwewn�tgwnmnhospegzeihlpe~vgqve
n�onhxeynlrhxezghijekilmnho�

LM ovne{rhowiqorwevisestymgoonxeiezghijeiqqrthoghuezrweovne{rsoerzeovne�rw�pektwstihoeore��vgygoe�pe
�nonwmghiogrherzeovne{rsoerzeovne�rw�eihxeiezghije�kkjgqiogrhezrwe�ilmnho�eihx

L� iezghije{nwogzgqionezrwe�ilmnhoerwe�wr�nqoe{nwogzgqionezrwe�ilmnhoeviseynnhegsstnxeyleovne�wqvgonqoeghe
iqqrwxihqne~gove��vgygoe�pe�nonwmghiogrherzeovne{rsoerzeovne�rw��

IJKLMLMLMJ�vne}~hnw�sezghijekilmnhoeoreovne{rhowiqorwesvijjeynemixnehrejionweovihe��exilseizonweovnegsstihqnerzeovnezghije
{nwogzgqionezrwe�ilmnhoerwe�wr�nqoe{nwogzgqionezrwe�ilmnhoperweisezrjjr~s�

ee

IJKL�e�ilmnhosextneihxethkigxethxnweovne{rhowiqoesvijjeyniweghonwnsoezwrmeovnexionekilmnhoegsextneioeovnewionesoionxeynjr~pe
rwegheovneiysnhqneovnwnrzpeioeovnejnuijewionekwn�igjghuezwrmeogmneoreogmneioeovnekjiqne~vnwneovne�wr�nqoegsejrqionx�
��� ¡¢£¤¢¥£¡¤¦§¤̈�£¡¢¡ £¤¥©¢¡¡ª¤«¬¦�¤̈§¤¥�®̄°
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GHIJKJLHMNOPQRNSHTRUVNRWXHYZ[PR\Z]N
GHIJKJLĴ_̀abcdd_efgd_hibgjkegha_gd_lbkmcn_ha_efc_ohaepkmehp_lqpdqkae_eh_rcmegha_stututvtwx_efc_yzacp_dfkbb_lqpmfkdc_
kan_{kgaekgax_|ph{_ka_gadqpkamc_mh{lka}_hp_gadqpkamc_mh{lkagcd_bkz|qbb}_kqefhpg~cn_eh_gddqc_gadqpkamc_ga_efc_
�qpgdngmegha_zfcpc_efc_�ph�cme_gd_bhmkecnx_lphlcpe}_gadqpkamc_zpgeeca_ha_k_iqgbncp�d_pgd�_�kbb�pgd�d�_mh{lbcecn_�kbqc_hp_
c�qg�kbcae_lhbgm}_|hp{_kan_dq||gmgcae_eh_mh�cp_efc_ehekb_�kbqc_h|_efc_caegpc_�ph�cme_ha_k_pclbkmc{cae_mhde_ikdgdt_�fc_
yzacp�d_lphlcpe}_gadqpkamc_mh�cpkjc_dfkbb_ic_ah_bcdd_efka_efc_k{hqae_h|_efc_gagegkb_ohaepkme_rq{x_lbqd_efc_�kbqc_h|_
dqidc�qcae_�hng|gmkeghad_kan_bkihp_lcp|hp{cn_kan_{kecpgkbd_hp_c�qgl{cae_dqllbgcn_i}_hefcpdt_�fc_lphlcpe}_gadqpkamc_
dfkbb_ic_{kgaekgacn_qaegb_rqidekaegkb_oh{lbcegha_kan_efcpck|ecp_kd_lph�gncn_ga_rcmegha_stvtutwtux_qabcdd_hefcpzgdc_
lph�gncn_ga_efc_ohaepkme_�hmq{caed_hp_hefcpzgdc_kjpccn_ga_zpgegaj_i}_efc_lkpegcd_eh_efgd_sjpcc{caet_�fgd_gadqpkamc_
dfkbb_gambqnc_efc_gaecpcded_h|_efc_yzacpx_ohaepkmehpx_rqimhaepkmehpdx_kan_rqi�dqimhaepkmehpd_ga_efc_�ph�cme_kd_gadqpcndt_
�fgd_gadqpkamc_dfkbb_gambqnc_efc_gaecpcded_h|_{hpejkjccd_kd_bhdd_lk}ccdt

GHIJKJLĴĴH�\P[N[HU�H�U[[JH�fc_gadqpkamc_pc�qgpcn_i}_efgd_rcmegha_stvtutw_dfkbb_lph�gnc_mh�cpkjc_|hp_ngpcme_lf}dgmkb_
bhdd_hp_nk{kjcx_kan_dfkbb_ahe_c�mbqnc_efc_pgd�d_h|_|gpcx_c�lbhdghax_efc|ex_�kankbgd{x_{kbgmghqd_{gdmfgc|x_mhbbkldcx_
ckpef�qk�cx_|bhhnx_hp_zgandehp{t_�fc_gadqpkamc_dfkbb_kbdh_lph�gnc_mh�cpkjc_|hp_cadqgaj_bhdd_hp_pcdqbegaj_nk{kjc_|ph{_
cpphpx_h{gddghax_hp_nc|gmgcam}_ga_mhadepqmegha_{cefhndx_ncdgjax_dlcmg|gmkeghadx_zhp�{kadfglx_hp_{kecpgkbdt_rqi�bg{gedx_
g|_ka}x_kpc_kd_|hbbhzd�
��������������������������� ������������¡��¢¢�����������£��¤��¥¦

�\P[N[HU�H�U[[ §P̈©�QªQW
__

GHIJKJLĴJKH§VN]Q�Q]HMNOPQRNSH�U«NR\¬N[J_�fc_gadqpkamc_pc�qgpcn_i}_efgd_rcmegha_stvtutw_dfkbb_lph�gnc_mh�cpkjc_|hp_
bhdd_hp_nk{kjc_eh_|kbdc_zhp�_kan_hefcp_ec{lhpkp}_depqmeqpcdx_kan_eh_iqgbngaj_d}dec{d_|ph{_ecdegaj_kan_dekpeqlt_�fc_
gadqpkamc_dfkbb_kbdh_mh�cp_ncipgd_pc{h�kbx_gambqngaj_nc{hbgegha_hmmkdghacn_i}_ca|hpmc{cae_h|_ka}_kllbgmkibc_bcjkb_
pc�qgpc{caedx_kan_pckdhakibc_mh{lcadkegha_|hp_efc_spmfgecme�dx_ohadepqmegha_�kakjcp�dx_kan_ohaepkmehp�d_dcp�gmcd_
kan_c�lcadcd_pc�qgpcn_kd_k_pcdqbe_h|_dqmf_gadqpcn_bhddx_gambqngaj_mbkg{_lpclkpkegha_c�lcadcdt_rqi�bg{gedx_g|_ka}x_kpc_kd_
|hbbhzd�
�����������������¡¢��� ����®�̄��������¡��¢¢�����������£��¤��� �®��¢��� ���®�°��®������®�̄��¥¦

�U«NR\¬N §P̈©�QªQW
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GHIJKJLĴJL_̀abcdd_efc_lkpegcd_kjpcc_hefcpzgdcx_qlha_rqidekaegkb_oh{lbceghax_efc_yzacp_dfkbb_mhaegaqc_efc_gadqpkamc_
pc�qgpcn_i}_rcmegha_stvtutw_hpx_g|_acmcddkp}x_pclbkmc_efc_gadqpkamc_lhbgm}_pc�qgpcn_qancp_rcmegha_stvtutw_zgef_lphlcpe}_
gadqpkamc_zpgeeca_|hp_efc_ehekb_�kbqc_h|_efc_�ph�cme_efke_dfkbb_pc{kga_ga_c||cme_qaegb_c�lgpkegha_h|_efc_lcpghn_|hp_
mhppcmegha_h|_efc_±hp�_dce_|hpef_ga_rcmegha_wvtvtv_h|_efc_²cacpkb_ohangeghadt

GHIJKJLĴJ³H́NSP]WQ̈µN[H\ZSH§Nµ�©YZ[PRNSHMNWNZWQUZ[J_¶|_efc_gadqpkamc_pc�qgpcn_i}_efgd_rcmegha_stvtu_gd_dqi�cme_eh_
ncnqmegibcd_hp_dcb|�gadqpcn_pcecaeghadx_efc_yzacp_dfkbb_ic_pcdlhadgibc_|hp_kbb_bhdd_ahe_mh�cpcn_icmkqdc_h|_dqmf_
ncnqmegibcd_hp_pcecaeghadt

GHIJKJLJKH·]]PV\Z]XHURḨ[NHTRQURHWUH§P̈[W\ZWQ\µH�UªVµNWQUZJ_�fc_yzacp�d_hmmqlkam}_hp_qdc_h|_ka}_mh{lbcecn_hp_
lkpegkbb}_mh{lbcecn_lhpegha_h|_efc_±hp�_lpghp_eh_rqidekaegkb_oh{lbcegha_dfkbb_ahe_mh{{camc_qaegb_efc_gadqpkamc_
mh{lka}_hp_mh{lkagcd_lph�gngaj_efc_gadqpkamc_qancp_rcmegha_stvtutw_fk�c_mhadcaecn_ga_zpgegaj_eh_efc_mhaegaqkamc_h|_
mh�cpkjct_�fc_yzacp_kan_efc_ohaepkmehp_dfkbb_ek�c_ah_kmegha_zgef_pcdlcme_eh_lkpegkb_hmmqlkam}_hp_qdc_efke_zhqbn_mkqdc_
mkamcbbkeghax_bkldcx_hp_pcnqmegha_h|_gadqpkamcx_qabcdd_efc}_kjpcc_hefcpzgdc_ga_zpgegajt

GHIJKJLJLHYZ[PR\Z]NH�URH¹ºQ[WQZ¬H§WRP]WPRN[
¶|_efc_±hp�_ga�hb�cd_pc{hncbgaj_ka_c�gdegaj_depqmeqpc_hp_mhadepqmegaj_ka_knngegha_eh_ka_c�gdegaj_depqmeqpcx_efc_yzacp_
dfkbb_lqpmfkdc_kan_{kgaekgax_qaegb_efc_c�lgpkegha_h|_efc_lcpghn_|hp_mhppcmegha_h|_±hp�_kd_dce_|hpef_ga_rcmegha_wvtvtv_h|_
efc_²cacpkb_ohangeghadx_�kbb�pgd�d�_lphlcpe}_gadqpkamcx_ha_k_pclbkmc{cae_mhde_ikdgdx_lphecmegaj_efc_c�gdegaj_depqmeqpc_
kjkgade_ngpcme_lf}dgmkb_bhdd_hp_nk{kjc_|ph{_efc_mkqdcd_h|_bhdd_gncaeg|gcn_ga_rcmegha_stvtutwx_ahezgefdekangaj_efc_
qancpek�gaj_h|_efc_±hp�t_�fc_yzacp_dfkbb_ic_pcdlhadgibc_|hp_kbb_mh�gadqpkamc_lcakbegcdt

GHIJKJ³H·VWQUZ\µH¹ºWNZSNSHTRUVNRWXHYZ[PR\Z]NJ
�fc_yzacp_dfkbb_lqpmfkdc_kan_{kgaekga_efc_gadqpkamc_dcbcmecn_kan_ncdmpgicn_icbhzt



�����

�

����	
������������������������������
�� �!���"��������##� �!��$� �$� %�&��'(����� ��)����$�������
*�� �������$+,�'�� ��)����$�������
*�� �������$+,�'���+,���������
-
!
+�)�&�'�����
�� )���	
�����$,�) ��� )&�) .$�
*�(����� ��)����$�������
*�� �������$��(��$�&
������/)$�� 
&���&�)���012�123��(�
����4��4���0���&� �
5 &� �6
����0��73���/��������� �$�
���24��4���0+��$��
��*
 � �$)#�+��$�#����$�&�*
 �
��8�����$��
�#�+�)�&�)��
�#������$�&����)��
 &)����/�������������
�� )���
	
�����$9�(� $�
*�:� %�����(
� ��
 ���
�� �!���%�
#)��
�$+��8)�#�&
���*
;)�)�
�� )��$��
�
<=>?@AB�>=C� D���20���37E

F

GHIJIKLMLNIMLOPIQMRSMTUQVWXUKIMLNIMYZUIWMTQMWI[VTWI\MLRMPVWKNXQIMXU\M]XTULXTUM̂OMPJXKTU_MXUM̀MTUMLNIM̂RaGIQbMUIaLMLRM
LNIM\IQKWTPLTRUGQbMRSMQIJIKLI\MTUQVWXUKIcMdRWMIXKNMLOPIMRSMTUQVWXUKIMQIJIKLI\eMTU\TKXLIMXPPJTKX̂JIMJT]TLQMRSMKRfIWX_IMRWM
RLNIWMKRU\TLTRUQMTUMLNIMSTJJMPRTULM̂IJRZMLNIMQIJIKLI\MTLI]cb
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GHIJKLMNOPMQQRKLMSROPRKTKNUPVWPLVXOYMZOPVYPVN[OYPLVIJKNKVIUPKIPN[OPWKRRPQVKINPSORV\]̂

__

�̀aa�b cadefegefahijklamnoplqnrk
GsKUNPSORV\PMItPVN[OYPKIUuYMILOPLVXOYMZOPNVPSOPQYVXKJOJPStPN[OPv\IOYPMIJPMItPMQQRKLMSROPRKTKNU]̂

wxyklqzk {|}|io
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GHIJKJLJLJLMNOPMQRSTUVWTRUXYMQRZZPUW[V\M]PSPUV\M̂[V_[\[T̀MaR\[ẀMbScPUMTO[YMdPWT[RSMefgfhfhMYOV\\MSRTMWRSTV[SMVSM
PiW\bY[RSMRUMUPYTU[WT[RSMRjMWRkPUVlPMjRUMTOPMjR\\Rm[Sln

Jo Q\V[ZYM_̀MRSPM[SYbUPcMVlV[SYTMVSRTOPUM[SYbUPcpM[jMTOPMPiW\bY[RSMRUMUPYTU[WT[RSM[YM_VYPcMYR\P\̀MRSMTOPMjVWTM
TOVTMTOPMW\V[ZVSTM[YMVSM[SYbUPcpMVScMTOPUPMmRb\cMRTOPUm[YPM_PMWRkPUVlPMjRUMTOPMW\V[Zf

JL Q\V[ZYMjRUMaURaPUT̀McVZVlPMTRMTOPMQRSTUVWTRUXYMqRUrMVU[Y[SlMRbTMRjMTOPMaURcbWTYsWRZa\PTPcMRaPUVT[RSYM
OVtVUcMmOPUPMTOPMcVZVlPcMqRUrMRUMTOPMqRUrMRbTMRjMmO[WOMTOPMcVZVlPMVU[YPYMmVYMaPUjRUZPcM_̀MVM
db_WRSTUVWTRUf

JK Q\V[ZYMjRUM_Rc[\̀M[SubÙMRTOPUMTOVSMTRMPZa\R̀PPYMRjMTOPM[SYbUPcf
Jv Q\V[ZYMjRUM[ScPZS[T̀MbScPUMdPWT[RSMgfwxMRjMTOPM]PSPUV\MQRSc[T[RSYMVU[Y[SlMRbTMRjM[SubÙMTRMPZa\R̀PPYM

RjMTOPM[SYbUPcf
Jy Q\V[ZYMRUM\RYYMPiW\bcPcMbScPUMVMaU[RUMmRUrMPScRUYPZPSTMRUMRTOPUMY[Z[\VUMPiW\bY[RSVÙM\VSlbVlPf
Jz Q\V[ZYMRUM\RYYMcbPMTRMaÒY[WV\McVZVlPMbScPUMVMaU[RUM[SubÙMPScRUYPZPSTMRUMY[Z[\VUMPiW\bY[RSVÙM

\VSlbVlPf
J{ Q\V[ZYMUP\VTPcMTRMUPY[cPST[V\pMZb\T[sjVZ[\̀pMRUMRTOPUMOV_[TVT[RSV\MaURuPWTYpM[jMTOPMqRUrM[YMTRM_PMaPUjRUZPcM

RSMYbWOMVMaURuPWTf
J| Q\V[ZYMUP\VTPcMTRMURRj[SlpM[jMTOPMqRUrM[SkR\kPYMURRj[Slf
J} Q\V[ZYMUP\VTPcMTRMPiTPU[RUM[SYb\VT[RSMj[S[YOMỲYTPZYM~���d�pMỲSTOPT[WMYTbWWRMRUMY[Z[\VUMPiTPU[RUMWRVT[SlYM

RUMYbUjVWPYpM[jMTOPMqRUrM[SkR\kPYMYbWOMWRVT[SlYMRUMYbUjVWPYf
Jo� Q\V[ZYMUP\VTPcMTRMPVUTOMYb_Y[cPSWPMRUMZRkPZPSTpMmOPUPMTOPMqRUrM[SkR\kPYMYbWOMOVtVUcYf
Joo Q\V[ZYMUP\VTPcMTRMPia\RY[RSpMWR\\VaYPMVScMbScPUlURbScMOVtVUcYpMmOPUPMTOPMqRUrM[SkR\kPYMYbWOMOVtVUcYf

GHIJKJLJKMebTRZR_[\PM̂[V_[\[T̀MWRkPU[SlMkPO[W\PYMRmSPcpMVScMSRSsRmSPcMkPO[W\PYMbYPcpM_̀MTOPMQRSTUVWTRUpMm[TOMaR\[ẀM
\[Z[TYMRjMSRTM\PYYMTOVSMMMM~�MMMM�MaPUMVWW[cPSTpMjRUM_Rc[\̀M[SubÙpMcPVTOMRjMVS̀MaPUYRSpMVScMaURaPUT̀McVZVlPMVU[Y[SlMRbTMRjM
TOPMRmSPUYO[apMZV[STPSVSWPMVScMbYPMRjMTORYPMZRTRUMkPO[W\PYMV\RSlMm[TOMVS̀MRTOPUMYTVTbTRU[\̀MUP�b[UPcMVbTRZR_[\PM
WRkPUVlPf

GHIJKJLJvMNOPMQRSTUVWTRUMZV̀MVWO[PkPMTOPMUP�b[UPcM\[Z[TYMVScMWRkPUVlPMjRUMQRZZPUW[V\M]PSPUV\M̂[V_[\[T̀MVScM
ebTRZR_[\PM̂[V_[\[T̀MTOURblOMVMWRZ_[SVT[RSMRjMaU[ZVÙMVScMPiWPYYMRUMbZ_UP\\VM\[V_[\[T̀M[SYbUVSWPpMaURk[cPcMYbWOM
aU[ZVÙMVScMPiWPYYMRUMbZ_UP\\VM[SYbUVSWPMaR\[W[PYMUPYb\TM[SMTOPMYVZPMRUMlUPVTPUMWRkPUVlPMVYMTOPMWRkPUVlPYMUP�b[UPcM
bScPUMdPWT[RSMefgfhfhMVScMefgfhfgpMVScM[SMSRMPkPSTMYOV\\MVS̀MPiWPYYMRUMbZ_UP\\VM\[V_[\[T̀M[SYbUVSWPMaURk[cPMSVUURmPUM
WRkPUVlPMTOVSMTOPMaU[ZVÙMaR\[ẀfMNOPMPiWPYYMaR\[ẀMYOV\\MSRTMUP�b[UPMTOPMPiOVbYT[RSMRjMTOPMbScPU\̀[SlM\[Z[TYMRS\̀M
TOURblOMTOPMVWTbV\MaV̀ZPSTM_̀MTOPMbScPU\̀[SlM[SYbUPUYf

GHIJKJLJyMqRUrPUYXMQRZaPSYVT[RSMVTMYTVTbTRÙM\[Z[TYf

GHIJKJLJzM�Za\R̀PUYXM̂[V_[\[T̀Mm[TOMaR\[ẀM\[Z[TYMSRTM\PYYMTOVSMMMM~�MMMM�MPVWOMVWW[cPSTpMMMM~�MMMM�MPVWOMPZa\R̀PPpMVScMMMM~�MMMM
�MaR\[ẀM\[Z[Tf

GHIJKJLJ{M�RSPYMeWTpMVScMTOPM̂RSlYORUPM�M�VU_RUMqRUrPUYXMQRZaPSYVT[RSMeWTpMVYMUP�b[UPcpM[jMTOPMqRUrM[SkR\kPYM
OVtVUcYMVU[Y[SlMjURZMmRUrMRSMRUMSPVUMSVk[lV_\PMmVTPUmV̀YpM[SW\bc[SlMkPYYP\YMVScMcRWrYM

GHIJKJLJ|H�jMTOPMQRSTUVWTRUM[YMUP�b[UPcMTRMjbUS[YOMaURjPYY[RSV\MYPUk[WPYMVYMaVUTMRjMTOPMqRUrpMTOPMQRSTUVWTRUMYOV\\MaURWbUPM
�URjPYY[RSV\M̂[V_[\[T̀M[SYbUVSWPMWRkPU[SlMaPUjRUZVSWPMRjMTOPMaURjPYY[RSV\MYPUk[WPYpMm[TOMaR\[ẀM\[Z[TYMRjMSRTM\PYYMTOVSMMMM
~�MMMM�MaPUMW\V[ZMVScMMMM~�MMMM�M[SMTOPMVllUPlVTPf

GHIJKJLJ}M�jMTOPMqRUrM[SkR\kPYMTOPMTUVSYaRUTpMc[YYPZ[SVT[RSpMbYPpMRUMUP\PVYPMRjMaR\\bTVSTYpMTOPMQRSTUVWTRUMYOV\\MaURWbUPM
�R\\bT[RSM̂[V_[\[T̀M[SYbUVSWPpMm[TOMaR\[ẀM\[Z[TYMRjMSRTM\PYYMTOVSMMMM~�MMMM�MaPUMW\V[ZMVScMMMM~�MMMM�M[SMTOPMVllUPlVTPf

GHIJKJLJo�MQRkPUVlPMbScPUMdPWT[RSYMefgfhfxMVScMefgfhf�MZV̀M_PMaURWbUPcMTOURblOMVMQRZ_[SPcM�URjPYY[RSV\M̂[V_[\[T̀M
VScM�R\\bT[RSM̂[V_[\[T̀M[SYbUVSWPMaR\[ẀpMm[TOMWRZ_[SPcMaR\[ẀM\[Z[TYMRjMSRTM\PYYMTOVSMMMM~�MMMM�MaPUMW\V[ZMVScMMMM~�MMMM�M[SM
TOPMVllUPlVTPf

GHIJKJLJooH�SYbUVSWPMjRUMZVU[T[ZPM\[V_[\[T̀MU[YrYMVYYRW[VTPcMm[TOMTOPMRaPUVT[RSMRjMVMkPYYP\pM[jMTOPMqRUrMUP�b[UPYMYbWOM
VWT[k[T[PYpMm[TOMaR\[ẀM\[Z[TYMRjMSRTM\PYYMTOVSMMMM~�MMMM�MaPUMW\V[ZMVScMMMM~�MMMM�M[SMTOPMVllUPlVTPf
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GHIJKJKJ\]̂_̀abc_de]̀efedgeh]c_h]hèdbijeh]i_]gkì]ledgim_]nopop]̀kcff]je]qabdkc̀eh]rbms]c_]i_̀abc_de]dmsqc_t]mb]
i_̀abc_de]dmsqc_iè]fcurafft]cagkmbiveh]gm]ì̀ae]i_̀abc_de]i_]gke]wabìhidgim_]ukebe]gke]xbmwedg]ì]fmdcgeho]yke]
zm_gbcdgmb]̀kcff]sci_gci_]gke]be{aibeh]i_̀abc_de]a_gif]gke]e|qibcgim_]mr]gke]qebimh]rmb]dmbbedgim_]mr]}mb~]c̀]̀eg]rmbgk]i_]
ledgim_]��o�o�]mr]gke]�e_ebcf]zm_higim_̀�]a_fè̀]c]hirrebe_g]habcgim_]ì]̀gcgeh]jefmu�
����������������������������������������������������������������������������������������������������������������������
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ledgim_]nopopo�o
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��������������������¡���������������������� ����������������������������§��������������������������������������
���������������������� ¡

�̈HH�© GHIJKJKJ¢J\]̂r]gkebe]ì]m_ft]m_e]zm_gbcdgmb]qebrmbsi_£]gke]}mb~]m_]gke]xbmwedg�]qbmqebgt]i_̀abc_de]mr]
gke]̀cse]gtqe]c_h]̀dmqe]̀cgìrti_£]gke]be{aibese_g̀]ihe_girieh]i_]ledgim_]no�op�]ukidk�]ir]̀efedgeh]i_]
gkì]̀edgim_]nopopo�o��]befieªè]gke]«u_eb]mr]gke]bèqm_̀ijifigt]gm]qabdkc̀e]c_h]sci_gci_]̀adk]i_̀abc_de]
e|deqg]i_̀abc_de]be{aibeh]jt]ledgim_]no�opo�op]c_h]ledgim_]no�opopo]yke]zm_gbcdgmb]̀kcff]dmsqft]uigk]
cff]mjfi£cgim_̀]mr]gke]«u_eb]a_heb]ledgim_]no�op]e|deqg]gm]gke]e|ge_g]qbmªiheh]jefmuo]yke]zm_gbcdgmb]
k̀cff]hìdfm̀e]gm]gke]«u_eb]gke]csma_g]mr]c_t]hehadgijfe�]c_h]gke]«u_eb]̀kcff]je]bèqm_̀ijfe]rmb]fm̀ è̀]
uigki_]gke]hehadgijfeo]¬qm_]be{aèg�]gke]zm_gbcdgmb]̀kcff]qbmªihe]gke]«u_eb]uigk]c]dmqt]mr]gke]qbmqebgt]
i_̀abc_de]qmfidt]mb]qmfidiè]be{aibeho]yke]«u_eb]̀kcff]chwàg]c_h]̀eggfe]gke]fm̀ ]̀uigk]gke]i_̀abeb]c_h]je]
gke]gbàgee]mr]gke]qbmdeeh̀]mr]gke]qbmqebgt]i_̀abc_de]i_]cddmbhc_de]uigk]nbgidfe]��]mr]gke]�e_ebcf]
zm_higim_̀]a_fè̀]mgkebuìe]̀eg]rmbgk]jefmu�
���������������������������¥������������§����������������������������������������®����������¥�������
�������������������¤�������̄ ° ±���������������������������������������������� �̄������������������������
���������������®�������������������������������²�����¥������������¥����������������������������������¥����
���������������������������������������������������������������������̄�������³³��������́�������
������������������������������������������������ ¡
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�̈HH�© GHIJKJKJ¢J¢HµQ¶·PMQ̧H¹PMOWRO¶ZWHº¶Q»¶·¶O¼HXNTYPQNRW�]uigk]qmfidt]fisig̀]mr]_mg]fè̀]gkc_]]]]½¾]]]]¿]qeb]dfcis]
c_h]]]]½¾]]]]¿]i_]gke]c££be£cge�]rmb]}mb~]uigki_]rirgt]½ÀÁ¿]reeg]mr]bcifbmch]qbmqebgto

�̈HH�© GHIJKJKJ¢JKHIT»WTOMTHI»QOWÂWNOHº¶Q»¶·¶O¼HXNTYPQNRW�]uigk]qmfidt]fisig̀]mr]_mg]fè̀]gkc_]]]]½¾]]]]¿]qeb]
dfcis]c_h]]]]½¾]]]]¿]i_]gke]c££be£cge�]rmb]ficjifigt]cbìi_£]rbms]gke]e_dcq̀afcgim_�]besmªcf�]kc_hfi_£�]
g̀mbc£e�]gbc_̀qmbgcgim_�]c_h]hìqm̀cf]mr]c̀jègm̀Ãdm_gci_i_£]scgebicf̀o

�̈HH�© GHIJKJKJ¢JÄ]̂_̀abc_de]rmb]qkt̀idcf]hcsc£e]gm]qbmqebgt]ukife]ig]ì]i_]̀gmbc£e]c_h]i_]gbc_̀ig]gm]gke]
dm_̀gbadgim_]̀ige]m_]c_]ÅcffÃbì~̀Å]dmsqfegeh]ªcfae]rmbso

�̈HH�© GHIJKJKJ¢JÆ]xbmqebgt]i_̀abc_de]m_]c_]ÅcffÃbì~̀Å]dmsqfegeh]ªcfae]rmbs�]dmªebi_£]qbmqebgt]mu_eh]jt]gke]
zm_gbcdgmb]c_h]àeh]m_]gke]xbmwedg�]i_dfahi_£]̀dcrrmfhi_£]c_h]mgkeb]e{aiqse_go

�̈HHH�© GHIJKJKJ¢JÇHUOVWPHXNTYPQNRW
�È��������������������������������§���¥�����������§������������������������������������������������ ¡

LMZWPQ[W º¶Â¶OT
]]]] ]]

GHIJKJÄH¹WPÉMPÂQNRWHÊMŅHQŅH¹Q¼ÂWNOHÊMŅ
yke]zm_gbcdgmb]̀kcff]qbmªihe]̀abegt]jm_h̀�]rbms]c]dmsqc_t]mb]dmsqc_iè]fcurafft]cagkmbiveh]gm]ì̀ae]̀abegt]jm_h̀]i_]
gke]wabìhidgim_]ukebe]gke]xbmwedg]ì]fmdcgeh�]c̀]rmffmù�
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HIJKLMNKOPQRSTURPSKTQVKWXSNRYZK[P\QR]YKTQVK̂N_NST]]YZK̀\QVKRMNâN]_N̂ZKRMN\SKMN\ŜZKNbNUXRPŜZKTVa\Q\̂RSTRPŜZK
X̂UUN̂̂PŜKTQVKT̂̂\cQ̂KRPKRMNKdeQNSKfPSKRMNKgNSfPSaTQUNKPfKRMNKOPQ̂RSXUR\PQKOPQRSTURZKeM\UMK\̂K\QUPSgPSTRNVKMNSN\QK̀YK
SNfNSNQUNh

HIiKjfKRMNKOPQRSTURPSKgNSfPSâKRMNKOPQ̂RSXUR\PQKOPQRSTURZKRMNKWXSNRYKTQVKRMNKOPQRSTURPSK̂MT]]KMT_NKQPKP̀]\cTR\PQKXQVNSK
RM\̂KkPQVZKNbUNgRKeMNQKTgg]\UT̀]NKRPKgTSR\U\gTRNK\QKTKUPQfNSNQUNKT̂KgSP_\VNVK\QKWNUR\PQKlh

HImKjfKRMNSNK\̂KQPKdeQNSKnNfTX]RKXQVNSKRMNKOPQ̂RSXUR\PQKOPQRSTURZKRMNKWXSNRYôKP̀]\cTR\PQKXQVNSKRM\̂KkPQVK̂MT]]KTS\̂NK
TfRNS

pJ RMNKdeQNSKf\ŜRKgSP_\VN̂KQPR\UNKRPKRMNKOPQRSTURPSKTQVKRMNKWXSNRYKRMTRKRMNKdeQNSK\̂KUPQ̂\VNS\QcKVNU]TS\QcK
TKOPQRSTURPSKnNfTX]RhKWXUMKQPR\UNK̂MT]]K\QV\UTRNKeMNRMNSKRMNKdeQNSK\̂KSNqXN̂R\QcKTKUPQfNSNQUNKTaPQcK
RMNKdeQNSZKOPQRSTURPSKTQVKWXSNRYKRPKV\̂UX̂ K̂RMNKOPQRSTURPSôKgNSfPSaTQUNhKjfKRMNKdeQNSKVPN̂KQPRK
SNqXN̂RKTKUPQfNSNQUNZKRMNKWXSNRYKaTYZKe\RM\QKf\_NKrstK̀X̂\QN̂̂KVTŶKTfRNSKSNUN\gRKPfKRMNKdeQNSôKQPR\UNZK
SNqXN̂RK̂XUMKTKUPQfNSNQUNhKjfKRMNKWXSNRYKR\aN]YKSNqXN̂R̂KTKUPQfNSNQUNZKRMNKdeQNSK̂MT]]KTRRNQVhKuQ]N̂̂K
RMNKdeQNSKTcSNN̂KPRMNSe\̂NZKTQYKUPQfNSNQUNKSNqXN̂RNVKXQVNSKRM\̂KWNUR\PQKlhvK̂MT]]K̀NKMN]VKe\RM\QKRNQK
rvwtK̀X̂\QN̂̂KVTŶKPfKRMNKWXSNRYôKSNUN\gRKPfKRMNKdeQNSôKQPR\UNhKjfKRMNKdeQNSZKRMNKOPQRSTURPSKTQVKRMNK
WXSNRYKTcSNNZKRMNKOPQRSTURPSK̂MT]]K̀NKT]]PeNVKTKSNT̂PQT̀]NKR\aNKRPKgNSfPSaKRMNKOPQ̂RSXUR\PQKOPQRSTURZK
X̀RK̂XUMKTQKTcSNNaNQRK̂MT]]KQPRKeT\_NKRMNKdeQNSôKS\cMRZK\fKTQYZK̂X̀ N̂qXNQR]YKRPKVNU]TSNKTKOPQRSTURPSK
nNfTX]RxK

pi RMNKdeQNSKVNU]TSN̂KTKOPQRSTURPSKnNfTX]RZKRNSa\QTRN̂KRMNKOPQ̂RSXUR\PQKOPQRSTURKTQVKQPR\f\N̂KRMNKWXSNRYxK
TQVK

pm RMNKdeQNSKMT̂KTcSNNVKRPKgTYKRMNKkT]TQUNKPfKRMNKOPQRSTURKyS\UNK\QKTUUPSVTQUNKe\RMKRMNKRNSâKPfKRMNK
OPQ̂RSXUR\PQKOPQRSTURKRPKRMNKWXSNRYKPSKRPKTKUPQRSTURPSK̂N]NURNVKRPKgNSfPSaKRMNKOPQ̂RSXUR\PQKOPQRSTURh

HIzK{T\]XSNKPQKRMNKgTSRKPfKRMNKdeQNSKRPKUPag]YKe\RMKRMNKQPR\UNKSNqX\SNaNQRK\QKWNUR\PQKlhvK̂MT]]KQPRKUPQ̂R\RXRNKTKfT\]XSNK
RPKUPag]YKe\RMKTKUPQV\R\PQKgSNUNVNQRKRPKRMNKWXSNRYôKP̀]\cTR\PQ̂ZKPSKSN]NT̂NKRMNKWXSNRYKfSPaK\R̂KP̀]\cTR\PQ̂ZKNbUNgRKRPK
RMNKNbRNQRKRMNKWXSNRYKVNaPQ̂RSTRN̂KTURXT]KgSN[XV\UNh

HI|K}MNQKRMNKdeQNSKMT̂K̂TR\̂f\NVKRMNKUPQV\R\PQ̂KPfKWNUR\PQKlZKRMNKWXSNRYK̂MT]]KgSPagR]YKTQVKTRKRMNKWXSNRYôKNbgNQ̂NK
RT~NKPQNKPfKRMNKfP]]Pe\QcKTUR\PQ̂�

HI|pJK�SSTQcNKfPSKRMNKOPQRSTURPSZKe\RMKRMNKUPQ̂NQRKPfKRMNKdeQNSZKRPKgNSfPSaKTQVKUPag]NRNKRMNKOPQ̂RSXUR\PQKOPQRSTURx

HI|piKuQVNSRT~NKRPKgNSfPSaKTQVKUPag]NRNKRMNKOPQ̂RSXUR\PQKOPQRSTURK\R̂N]fZKRMSPXcMK\R̂KTcNQR̂KPSK\QVNgNQVNQRK
UPQRSTURPŜx

HI|pmKd̀RT\QK̀\V̂KPSKQNcPR\TRNVKgSPgP̂T]̂KfSPaKqXT]\f\NVKUPQRSTURPŜKTUUNgRT̀]NKRPKRMNKdeQNSKfPSKTKUPQRSTURKfPSK
gNSfPSaTQUNKTQVKUPag]NR\PQKPfKRMNKOPQ̂RSXUR\PQKOPQRSTURZKTSSTQcNKfPSKTKUPQRSTURKRPK̀NKgSNgTSNVKfPSKNbNUXR\PQK̀YKRMNK
deQNSKTQVKTKUPQRSTURPSK̂N]NURNVKe\RMKRMNKdeQNSôKUPQUXSSNQUNZKRPK̀NK̂NUXSNVKe\RMKgNSfPSaTQUNKTQVKgTYaNQRK̀PQV̂K
NbNUXRNVK̀YKTKqXT]\f\NVK̂XSNRYKNqX\_T]NQRKRPKRMNK̀PQV̂K\̂̂XNVKPQKRMNKOPQ̂RSXUR\PQKOPQRSTURZKTQVKgTYKRPKRMNKdeQNSKRMNK
TaPXQRKPfKVTaTcN̂KT̂KVN̂US\̀NVK\QKWNUR\PQK�K\QKNbUN̂̂KPfKRMNKkT]TQUNKPfKRMNKOPQRSTURKyS\UNK\QUXSSNVK̀YKRMNKdeQNSKT̂K
TKSN̂X]RKPfKRMNKOPQRSTURPSKnNfTX]RxKPS

HI|pzK}T\_NK\R̂KS\cMRKRPKgNSfPSaKTQVKUPag]NRNZKTSSTQcNKfPSKUPag]NR\PQZKPSKP̀RT\QKTKQNeKUPQRSTURPSKTQVKe\RMKSNT̂PQT̀]NK
gSPagRQN̂̂KXQVNSKRMNKU\SUXâRTQUN̂�

pJ �fRNSK\Q_N̂R\cTR\PQZKVNRNSa\QNKRMNKTaPXQRKfPSKeM\UMK\RKaTYK̀NK]\T̀]NKRPKRMNKdeQNSKTQVZKT̂K̂PPQKT̂K
gSTUR\UT̀]NKTfRNSKRMNKTaPXQRK\̂KVNRNSa\QNVZKaT~NKgTYaNQRKRPKRMNKdeQNSxKPS

pi nNQYK]\T̀\]\RYK\QKeMP]NKPSK\QKgTSRKTQVKQPR\fYKRMNKdeQNSZKU\R\QcKRMNKSNT̂PQ̂KfPSKVNQ\T]h

HI�KjfKRMNKWXSNRYKVPN̂KQPRKgSPUNNVKT̂KgSP_\VNVK\QKWNUR\PQKsKe\RMKSNT̂PQT̀]NKgSPagRQN̂̂ZKRMNKWXSNRYK̂MT]]K̀NKVNNaNVKRPK
ǸK\QKVNfTX]RKPQKRM\̂KkPQVK̂N_NQKVTŶKTfRNSKSNUN\gRKPfKTQKTVV\R\PQT]KeS\RRNQKQPR\UNKfSPaKRMNKdeQNSKRPKRMNKWXSNRYK
VNaTQV\QcKRMTRKRMNKWXSNRYKgNSfPSaK\R̂KP̀]\cTR\PQ̂KXQVNSKRM\̂KkPQVZKTQVKRMNKdeQNSK̂MT]]K̀NKNQR\R]NVKRPKNQfPSUNKTQYK
SNaNVYKT_T\]T̀]NKRPKRMNKdeQNShKjfKRMNKWXSNRYKgSPUNNV̂KT̂KgSP_\VNVK\QKWNUR\PQKsh�ZKTQVKRMNKdeQNSKSNfX̂N̂KRMNKgTYaNQRK
PSKRMNKWXSNRYKMT̂KVNQ\NVK]\T̀\]\RYZK\QKeMP]NKPSK\QKgTSRZKe\RMPXRKfXSRMNSKQPR\UNKRMNKdeQNSK̂MT]]K̀NKNQR\R]NVKRPKNQfPSUNKTQYK
SNaNVYKT_T\]T̀]NKRPKRMNKdeQNSh
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HIJKLMKNOPKQRSPNTKPUPVNWKNXKYVNKRZ[PSKQPVN\XZK]̂_̀K]̂aKXSK]̂b̀KNOPZKNOPKSPWcXZW\d\U\N\PWKXMKNOPKQRSPNTKNXKNOPKefZPSKWOYUUKZXNK
dPKgSPYNPSKNOYZKNOXWPKXMKNOPKhXZNSYVNXSKRZ[PSKNOPKhXZWNSRVN\XZKhXZNSYVǸKYZ[KNOPKSPWcXZW\d\U\N\PWKXMKNOPKefZPSKNXKNOPK
QRSPNTKWOYUUKZXNKdPKgSPYNPSKNOYZKNOXWPKXMKNOPKefZPSKRZ[PSKNOPKhXZWNSRVN\XZKhXZNSYVN̂KQRdiPVNKNXKNOPKVXjj\NjPZNKdTKNOPK
efZPSKNXKcYTKNOPKkYUYZVPKXMKNOPKhXZNSYVNKlS\VP̀KNOPKQRSPNTK\WKXdU\gYNP[̀Kf\NOXRNK[RcU\VYN\XZ̀KMXS

mn NOPKSPWcXZW\d\U\N\PWKXMKNOPKhXZNSYVNXSKMXSKVXSSPVN\XZKXMK[PMPVN\oPKfXSpKYZ[KVXjcUPN\XZKXMKNOPK
hXZWNSRVN\XZKhXZNSYVNq

mr Y[[\N\XZYUKUPgYÙK[PW\gZKcSXMPWW\XZYUKYZ[K[PUYTKVXWNWKSPWRUN\ZgKMSXjKNOPKhXZNSYVNXSsWKtPMYRUǸKYZ[K
SPWRUN\ZgKMSXjKNOPKYVN\XZWKXSKMY\URSPKNXKYVNKXMKNOPKQRSPNTKRZ[PSKQPVN\XZK]qKYZ[K

mu U\vR\[YNP[K[YjYgPẀKXSK\MKZXKU\vR\[YNP[K[YjYgPWKYSPKWcPV\M\P[K\ZKNOPKhXZWNSRVN\XZKhXZNSYVǸKYVNRYUK
[YjYgPWKVYRWP[KdTK[PUYTP[KcPSMXSjYZVPKXSKZXZwcPSMXSjYZVPKXMKNOPKhXZNSYVNXŜK

HIxKLMKNOPKQRSPNTKPUPVNWKNXKYVNKRZ[PSKQPVN\XZK]̂_̀K]̂bKXSK]̂ỳKNOPKQRSPNTsWKU\Yd\U\NTK\WKU\j\NP[KNXKNOPKYjXRZNKXMKNO\WKkXZ[̂

HIzK{OPKQRSPNTKWOYUUKZXNKdPKU\YdUPKNXKNOPKefZPSKXSKXNOPSWKMXSKXdU\gYN\XZWKXMKNOPKhXZNSYVNXSKNOYNKYSPKRZSPUYNP[KNXKNOPK
hXZWNSRVN\XZKhXZNSYVǸKYZ[KNOPKkYUYZVPKXMKNOPKhXZNSYVNKlS\VPKWOYUUKZXNKdPKSP[RVP[KXSKWPNKXMMKXZKYVVXRZNKXMKYZTKWRVOK
RZSPUYNP[KXdU\gYN\XZŴK|XKS\gONKXMKYVN\XZKWOYUUKYVVSRPKXZKNO\WKkXZ[KNXKYZTKcPSWXZKXSKPZN\NTKXNOPSKNOYZKNOPKefZPSKXSK\NWK
OP\SẀKP}PVRNXSẀKY[j\Z\WNSYNXSẀKWRVVPWWXSWKYZ[KYWW\gZŴ

HIn~K{OPKQRSPNTKOPSPdTKfY\oPWKZXN\VPKXMKYZTKVOYZgP̀K\ZVUR[\ZgKVOYZgPWKXMKN\jP̀KNXKNOPKhXZWNSRVN\XZKhXZNSYVNKXSKNXK
SPUYNP[KWRdVXZNSYVNẀKcRSVOYWPKXS[PSWKYZ[KXNOPSKXdU\gYN\XZŴ

HInnK�ZTKcSXVPP[\Zg̀KUPgYUKXSKPvR\NYdUP̀KRZ[PSKNO\WKkXZ[KjYTKdPK\ZWN\NRNP[K\ZKYZTKVXRSNKXMKVXjcPNPZNKiRS\W[\VN\XZK\ZK
NOPKUXVYN\XZK\ZKfO\VOKNOPKfXSpKXSKcYSNKXMKNOPKfXSpK\WKUXVYNP[KYZ[KWOYUUKdPK\ZWN\NRNP[Kf\NO\ZKNfXKTPYSWKYMNPSKYK[PVUYSYN\XZK
XMKhXZNSYVNXSKtPMYRUNKXSKf\NO\ZKNfXKTPYSWKYMNPSKNOPKhXZNSYVNXSKVPYWP[KfXSp\ZgKXSKf\NO\ZKNfXKTPYSWKYMNPSKNOPKQRSPNTK
SPMRWPWKXSKMY\UWKNXKcPSMXSjK\NWKXdU\gYN\XZWKRZ[PSKNO\WKkXZ[̀KfO\VOPoPSKXVVRSWKM\SWN̂KLMKNOPKcSXo\W\XZWKXMKNO\WKlYSYgSYcOK
YSPKoX\[KXSKcSXO\d\NP[KdTKUYf̀KNOPKj\Z\jRjKcPS\X[KXMKU\j\NYN\XZKYoY\UYdUPKNXKWRSPN\PWKYWKYK[PMPZWPK\ZKNOPKiRS\W[\VN\XZKXMK
NOPKWR\NKWOYUUKdPKYccU\VYdUP̂

HInrK|XN\VPKNXKNOPKQRSPNT̀KNOPKefZPSKXSKNOPKhXZNSYVNXSKWOYUUKdPKjY\UP[KXSK[PU\oPSP[KNXKNOPKY[[SPWWKWOXfZKXZKNOPKcYgPK
XZKfO\VOKNOP\SKW\gZYNRSPKYccPYSŴ

HInuK�OPZKNO\WKkXZ[KOYWKdPPZKMRSZ\WOP[KNXKVXjcUTKf\NOKYKWNYNRNXSTKXSKXNOPSKUPgYUKSPvR\SPjPZNK\ZKNOPKUXVYN\XZKfOPSPK
NOPKVXZWNSRVN\XZKfYWKNXKdPKcPSMXSjP[̀KYZTKcSXo\W\XZK\ZKNO\WKkXZ[KVXZMU\VN\ZgKf\NOKWY\[KWNYNRNXSTKXSKUPgYUKSPvR\SPjPZNK
WOYUUKdPK[PPjP[K[PUPNP[KOPSPMSXjKYZ[KcSXo\W\XZWKVXZMXSj\ZgKNXKWRVOKWNYNRNXSTKXSKXNOPSKUPgYUKSPvR\SPjPZNKWOYUUKdPK
[PPjP[K\ZVXScXSYNP[KOPSP\ẐK�OPZKWXKMRSZ\WOP[̀KNOPK\ZNPZNK\WKNOYNKNO\WKkXZ[KWOYUUKdPKVXZWNSRP[KYWKYKWNYNRNXSTKdXZ[KYZ[K
ZXNKYWKYKVXjjXZKUYfKdXZ[̂

HIn�I�����������
HIn�mnI�������I��I���I��������I�����mK{OPKNXNYUKYjXRZNKcYTYdUPKdTKNOPKefZPSKNXKNOPKhXZNSYVNXSKRZ[PSKNOPKhXZWNSRVN\XZK
hXZNSYVNKYMNPSKYUUKcSXcPSKY[iRWNjPZNWKOYoPKdPPZKjY[P̀K\ZVUR[\ZgKYUUXfYZVPKNXKNOPKhXZNSYVNXSKXMKYZTKYjXRZNWKSPVP\oP[K
XSKNXKdPKSPVP\oP[KdTKNOPKefZPSK\ZKWPNNUPjPZNKXMK\ZWRSYZVPKXSKXNOPSKVUY\jWKMXSK[YjYgPWKNXKfO\VOKNOPKhXZNSYVNXSK\WK
PZN\NUP[̀KSP[RVP[KdTKYUUKoYU\[KYZ[KcSXcPSKcYTjPZNWKjY[PKNXKXSKXZKdPOYUMKXMKNOPKhXZNSYVNXSKRZ[PSKNOPKhXZWNSRVN\XZK
hXZNSYVN̂

HIn�mrI������������I��������mK{OPKYgSPPjPZNKdPNfPPZKNOPKefZPSKYZ[KhXZNSYVNXSK\[PZN\M\P[KXZKNOPKVXoPSKcYgP̀K
\ZVUR[\ZgKYUUKhXZNSYVNKtXVRjPZNWKYZ[KVOYZgPWKjY[PKNXKNOPKYgSPPjPZNKYZ[KNOPKhXZNSYVNKtXVRjPZNŴK

HIn�muI����������I�������mK�Y\URSPKXMKNOPKhXZNSYVNXS̀KfO\VOKOYWKZXNKdPPZKSPjP[\P[KXSKfY\oP[̀KNXKcPSMXSjKXSKXNOPSf\WPK
NXKVXjcUTKf\NOKYKjYNPS\YUKNPSjKXMKNOPKhXZWNSRVN\XZKhXZNSYVN̂

HIn�m�I�����I�������mK�Y\URSPKXMKNOPKefZPS̀KfO\VOKOYWKZXNKdPPZKSPjP[\P[KXSKfY\oP[̀KNXKcYTKNOPKhXZNSYVNXSKYWKSPvR\SP[K
RZ[PSKNOPKhXZWNSRVN\XZKhXZNSYVNKXSKNXKcPSMXSjKYZ[KVXjcUPNPKXSKVXjcUTKf\NOKNOPKXNOPSKjYNPS\YUKNPSjWKXMKNOPK
hXZWNSRVN\XZKhXZNSYVN̂K

HIn�m�I��������I���������mK�UUKNOPK[XVRjPZNWKNOYNKVXjcS\WPKNOPKYgSPPjPZNKdPNfPPZKNOPKefZPSKYZ[KhXZNSYVNXŜ
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HIJKLMNLOPQRLSTUVLQRLQRRWXVLNTYLZULZ[YXX\XUOL]XÔXXULZL_TUOYZ̀OTYLZUVLRW]̀TUOYZ̀OTYaLOPXLOXY\L_TUOYZ̀OTYLQULOPQRLSTUVL
RPZbbL]XLVXX\XVLOTL]XLcW]̀TUOYZ̀OTYLZUVLOPXLOXY\Ld̂ UXYLRPZbbL]XLVXX\XVLOTL]XL_TUOYZ̀OTYe

HIJfLgTVQNQ̀ZOQTURLOTLOPQRL]TUVLZYXLZRLNTbbT̂Rh

LL

ijklmnopqokrstpunuovnwsxoysroluupzps{lwoqp|{lz}rnqosyoluunuoklrzpnq~osz�nroz�l{oz�sqnolkknlrp{|os{oz�nomstnrokl|n��
����������I��I��������� ������
_T\�ZU�h i�srksrlznojnlw� _T\�ZU�h i�srksrlznojnlw�

cQ[UZOWYXh AA cQ[UZOWYXh AA

�Z\XLZUVL�QObXh LLLL �Z\XLZUVL�QObXh LLLL
�VVYXRRh LL �VVYXRRh LL
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JKLMNOPMQRSTUVWTRUMVSXMYZUPT[\M]R̂ST_[MVSXM̀PaPUV__[\Mb̂SXMTOPc̀P_aP̀\MTOP̂UMOP̂Ù\MPdPWZTRÙ\MVXĉŜ̀TUVTRÙ\M
Z̀WWP̀̀RÙMVSXMV̀̀ êS̀MTRMTOPMfgSPUMTRMhV[MiRUM_VbRU\McVTPÛV_̀MVSXMPjẐhcPSTMiZUŜ̀OPXMiRUMZ̀PM̂SMTOPMhPUiRUcVSWPMRiM
TOPMQRS̀TUZWT̂RSMQRSTUVWT\MgÔWOM̂̀M̂SWRUhRUVTPXMOPUP̂SMb[MUPiPUPSWP\M̀Zb]PWTMTRMTOPMiR__RĝSeMTPUc̀k

JKlMmiMTOPMQRSTUVWTRUMhURchT_[McVnP̀MhV[cPSTMRiMV__M̀Zc̀MXZPMTRMQ_V̂cVST̀\MVSXMXPiPSX̀\M̂SXPcŜîP̀MVSXMOR_X̀M
OVUc_P̀̀MTOPMfgSPUMiURcMW_V̂c̀\MXPcVSX̀\M_̂PS̀MRUM̀ẐT̀Mb[MVS[MhPÙRSMRUMPST̂T[M̀PPn̂SeMhV[cPSTMiRUM_VbRU\McVTPÛV_̀M
RUMPjẐhcPSTMiZUŜ̀OPXMiRUMZ̀PM̂SMTOPMhPUiRUcVSWPMRiMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MTOPSMTOPMYZUPT[MVSXMTOPMQRSTUVWTRUM
ÒV__MOVaPMSRMRb_̂eVT̂RSMZSXPUMTỒMoRSXkM

JKpMmiMTOPUPM̂̀MSRMfgSPUMqPiVZ_TMZSXPUMTOPMQRS̀TUZWT̂RSMQRSTUVWT\MTOPMYZUPT[r̀MRb_̂eVT̂RSMTRMTOPMfgSPUMZSXPUMTỒM
oRSXM̀OV__MVÛ̀PMViTPUMTOPMfgSPUMOV̀MhURchT_[MSRT̂îPXMTOPMQRSTUVWTRUMVSXMTOPMYZUPT[MsVTMTOPMVXXUP̀̀MXP̀WÛbPXM̂SM
YPWT̂RSMtuvMRiMW_V̂c̀\MXPcVSX̀\M_̂PS̀MRUM̀ẐT̀MVeV̂S̀TMTOPMfgSPUMRUMTOPMfgSPUr̀MhURhPUT[Mb[MVS[MhPÙRSMRUMPST̂T[M
P̀Pn̂SeMhV[cPSTMiRUM_VbRU\McVTPÛV_̀MRUMPjẐhcPSTMiZUŜ̀OPXMiRUMZ̀PM̂SMTOPMhPUiRUcVSWPMRiMTOPMQRS̀TUZWT̂RSMQRSTUVWTM
VSXMTPSXPUPXMXPiPS̀PMRiM̀ZWOMW_V̂c̀\MXPcVSX̀\M_̂PS̀MRUM̀ẐT̀MTRMTOPMQRSTUVWTRUMVSXMTOPMYZUPT[kM

JKwMxOPSMTOPMfgSPUMOV̀M̀VT̂̀îPXMTOPMWRSX̂T̂RS̀M̂SMYPWT̂RSMu\MTOPMYZUPT[M̀OV__MhURchT_[MVSXMVTMTOPMYZUPT[r̀MPdhPS̀PM
XPiPSX\M̂SXPcŜi[MVSXMOR_XMOVUc_P̀̀MTOPMfgSPUMVeV̂S̀TMVMXZ_[MTPSXPUPXMW_V̂c\MXPcVSX\M_̂PSMRUM̀ẐTk

JKyMNOPMYZUPT[r̀MRb_̂eVT̂RS̀MTRMVMQ_V̂cVSTMZSXPUMTỒMoRSXM̀OV__MVÛ̀PMViTPUMTOPMiR__RĝSezM

JKy{LMQ_V̂cVST̀\MgORMXRMSRTMOVaPMVMX̂UPWTMWRSTUVWTMĝTOMTOPMQRSTUVWTRU\M
{L OVaPMiZUŜ̀OPXMVMgÛTTPSMSRT̂WPMRiMSRS|hV[cPSTMTRMTOPMQRSTUVWTRU\M̀TVT̂SeMĝTOM̀Zb̀TVST̂V_MVWWZUVW[MTOPM

VcRZSTMW_V̂cPXMVSXMTOPMSVcPMRiMTOPMhVUT[MTRMgORcMTOPMcVTPÛV_̀MgPUP\MRUMPjẐhcPSTMgV̀\MiZUŜ̀OPXMRUM
Z̀hh_̂PXMRUMiRUMgORcMTOPM_VbRUMgV̀MXRSPMRUMhPUiRUcPX\MĝTÔSMŜSPT[Ms}~vMXV[̀MViTPUMOVâSeM_V̀TM
hPUiRUcPXM_VbRUMRUM_V̀TMiZUŜ̀OPXMcVTPÛV_̀MRUMPjẐhcPSTM̂SW_ZXPXM̂SMTOPMQ_V̂c�MVSX

{l OVaPM̀PSTMVMQ_V̂cMTRMTOPMYZUPT[MsVTMTOPMVXXUP̀̀MXP̀WÛbPXM̂SMYPWT̂RSMtuvk

JKy{lMQ_V̂cVST̀\MgORMVUPMPch_R[PXMb[MRUMOVaPMVMX̂UPWTMWRSTUVWTMĝTOMTOPMQRSTUVWTRU\MOVaPM̀PSTMVMQ_V̂cMTRMTOPMYZUPT[MsVTM
TOPMVXXUP̀̀MXP̀WÛbPXM̂SMYPWT̂RSMtuvk

JK�MmiMVMSRT̂WPMRiMSRS|hV[cPSTMUPjẐUPXMb[MYPWT̂RSM�ktktM̂̀MêaPSMb[MTOPMfgSPUMTRMTOPMQRSTUVWTRU\MTOVTM̂̀M̀ZiîŴPSTMTRM
V̀T̂̀i[MVMQ_V̂cVSTr̀MRb_̂eVT̂RSMTRMiZUŜ̀OMVMgÛTTPSMSRT̂WPMRiMSRS|hV[cPSTMZSXPUMYPWT̂RSM�ktktk

JK�MxOPSMVMQ_V̂cVSTMOV̀M̀VT̂̀îPXMTOPMWRSX̂T̂RS̀MRiMYPWT̂RS̀M�ktMRUM�k�\MgÔWOPaPUM̂̀MVhh_̂WVb_P\MTOPMYZUPT[M̀OV__M
hURchT_[MVSXMVTMTOPMYZUPT[r̀MPdhPS̀PMTVnPMTOPMiR__RĝSeMVWT̂RS̀z

JK�{LMYPSXMVSMVS̀gPUMTRMTOPMQ_V̂cVST\MĝTOMVMWRh[MTRMTOPMfgSPU\MĝTÔSM̀̂dT[Ms�~vMXV[̀MViTPUMUPWP̂hTMRiMTOPMQ_V̂c\M
T̀VT̂SeMTOPMVcRZST̀MTOVTMVUPMZSX̂̀hZTPXMVSXMTOPMbV̀̂ M̀iRUMWOV__PSêSeMVS[MVcRZST̀MTOVTMVUPMX̂̀hZTPX�MVSX

JK�{lM�V[MRUMVUUVSePMiRUMhV[cPSTMRiMVS[MZSX̂̀hZTPXMVcRZST̀k

JK�{pMNOPMYZUPT[r̀MiV̂_ZUPMTRMX̂̀WOVUePM̂T̀MRb_̂eVT̂RS̀MZSXPUMYPWT̂RSM�ktMRUMYPWT̂RSM�k�M̀OV__MSRTMbPMXPPcPXMTRM
WRS̀T̂TZTPMVMgV̂aPUMRiMXPiPS̀P̀MTOPMYZUPT[MRUMQRSTUVWTRUMcV[MOVaPMRUMVWjẐUPMV̀MTRMVMQ_V̂c\MPdWPhTMV̀MTRMZSX̂̀hZTPXM
VcRZST̀MiRUMgÔWOMTOPMYZUPT[MVSXMQ_V̂cVSTMOVaPMUPVWOPXMVeUPPcPSTkMmi\MORgPaPU\MTOPMYZUPT[MiV̂_̀MTRMX̂̀WOVUePM̂T̀M
Rb_̂eVT̂RS̀MZSXPUMYPWT̂RSM�ktMRUMYPWT̂RSM�k�\MTOPMYZUPT[M̀OV__M̂SXPcŜi[MTOPMQ_V̂cVSTMiRUMTOPMUPV̀RSVb_PMVTTRUSP[r̀MiPP̀M
TOPMQ_V̂cVSTM̂SWZÙMTOPUPViTPUMTRMUPWRaPUMVS[M̀Zc̀MiRZSXMTRMbPMXZPMVSXMRĝSeMTRMTOPMQ_V̂cVSTk

JK�MNOPMYZUPT[r̀MTRTV_MRb_̂eVT̂RSM̀OV__MSRTMPdWPPXMTOPMVcRZSTMRiMTỒMoRSX\Mh_Z̀MTOPMVcRZSTMRiMUPV̀RSVb_PMVTTRUSP[r̀M
iPP̀MhURâXPXMZSXPUMYPWT̂RSM�ku\MVSXMTOPMVcRZSTMRiMTỒMoRSXM̀OV__MbPMWUPX̂TPXMiRUMVS[MhV[cPST̀McVXPM̂SMeRRXMiV̂TOMb[M
TOPMYZUPT[kM

JK�M�cRZST̀MRgPXMb[MTOPMfgSPUMTRMTOPMQRSTUVWTRUMZSXPUMTOPMQRS̀TUZWT̂RSMQRSTUVWTM̀OV__MbPMZ̀PXMiRUMTOPMhPUiRUcVSWPM
RiMTOPMQRS̀TUZWT̂RSMQRSTUVWTMVSXMTRM̀VT̂̀i[MW_V̂c̀\M̂iMVS[\MZSXPUMVS[MWRS̀TUZWT̂RSMhPUiRUcVSWPMbRSXkMo[MTOPMQRSTUVWTRUM
iZUŜ̀ÔSeMVSXMTOPMfgSPUMVWWPhT̂SeMTỒMoRSX\MTOP[MVeUPPMTOVTMV__MiZSX̀MPVUSPXMb[MTOPMQRSTUVWTRUM̂SMTOPMhPUiRUcVSWPMRiM
TOPMQRS̀TUZWT̂RSMQRSTUVWTMVUPMXPX̂WVTPXMTRM̀VT̂̀i[MRb_̂eVT̂RS̀MRiMTOPMQRSTUVWTRUMVSXMYZUPT[MZSXPUMTỒMoRSX\M̀Zb]PWTMTRM
TOPMfgSPUr̀MhÛRÛT[MTRMZ̀PMTOPMiZSX̀MiRUMTOPMWRch_PT̂RSMRiMTOPMgRUnk
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JKLMNOPQNRSTQUVNWPXYYNZ[UN\QNY]X\YQNU[NUPQN̂_ZQT̀NaYX]bXZUWN[TN[UPQTWNc[TN[\Y]dXU][ZWN[cNUPQNa[ZUTXeU[TNUPXUNXTQN
SZTQYXUQfNU[NUPQNa[ZWUTSeU][ZNa[ZUTXeUgNOPQN̂_ZQTNWPXYYNZ[UN\QNY]X\YQNc[TNUPQNhXVbQZUN[cNXZVNe[WUWN[TNQihQZWQWN[cNXZVN
aYX]bXZUNSZfQTNUP]WNj[Zf̀NXZfNWPXYYNPXkQNSZfQTNUP]WNj[ZfNZ[N[\Y]dXU][ZNU[NbXlQNhXVbQZUWNU[̀N[TNd]kQNZ[U]eQN[ZN\QPXYcN
[c̀NaYX]bXZUWN[TN[UPQT_]WQNPXkQNXZVN[\Y]dXU][ZWNU[NaYX]bXZUWNSZfQTNUP]WNj[ZfgN

JKLLNOPQNRSTQUVNPQTQ\VN_X]kQWNZ[U]eQN[cNXZVNePXZdQ̀N]ZeYSf]ZdNePXZdQWN[cNU]bQ̀NU[NUPQNa[ZWUTSeU][ZNa[ZUTXeUN[TNU[N
TQYXUQfNWS\e[ZUTXeUẀNhSTePXWQN[TfQTWNXZfN[UPQTN[\Y]dXU][ZWg

JKLmNn[NWS]UN[TNXeU][ZNWPXYYN\QNe[bbQZeQfN\VNXNaYX]bXZUNSZfQTNUP]WNj[ZfN[UPQTNUPXZN]ZNXNe[STUN[cNe[bhQUQZUN
oST]Wf]eU][ZN]ZNUPQNWUXUQN]ZN_P]ePNUPQNhT[oQeUNUPXUN]WNUPQNWS\oQeUN[cNUPQNa[ZWUTSeU][ZNa[ZUTXeUN]WNY[eXUQfN[TNXcUQTNUPQN
Qih]TXU][ZN[cN[ZQNVQXTNcT[bNUPQNfXUQNpqrN[ZN_P]ePNUPQNaYX]bXZUNWQZUNXNaYX]bNU[NUPQNRSTQUVNhSTWSXZUNU[NRQeU][ZNsgqgtN[TN
sgt̀N[TNptrN[ZN_P]ePNUPQNYXWUNYX\[TN[TNWQTk]eQN_XWNhQTc[TbQfN\VNXZV[ZQN[TNUPQNYXWUNbXUQT]XYWN[TNQuS]hbQZUN_QTQN
cSTZ]WPQfN\VNXZV[ZQNSZfQTNUPQNa[ZWUTSeU][ZNa[ZUTXeÙN_P]ePQkQTN[cNpqrN[TNptrNc]TWUN[eeSTWgNvcNUPQNhT[k]W][ZWN[cNUP]WN
wXTXdTXhPNXTQNk[]fN[TNhT[P]\]UQfN\VNYX_̀NUPQNb]Z]bSbNhQT][fN[cNY]b]UXU][ZNXkX]YX\YQNU[NWSTQU]QWNXWNXNfQcQZWQN]ZNUPQN
oST]Wf]eU][ZN[cNUPQNWS]UNWPXYYN\QNXhhY]eX\YQgN

JKLxNn[U]eQNXZfNaYX]bWNU[NUPQNRSTQUV̀NUPQN̂_ZQTN[TNUPQNa[ZUTXeU[TNWPXYYN\QNbX]YQfN[TNfQY]kQTQfNU[NUPQNXffTQWWNWP[_ZN
[ZNUPQNhXdQN[ZN_P]ePNUPQ]TNW]dZXUSTQNXhhQXTWgNyeUSXYNTQeQ]hUN[cNZ[U]eQN[TNaYX]bẀNP[_QkQTNXee[bhY]WPQf̀NWPXYYN\QN
WScc]e]QZUNe[bhY]XZeQNXWN[cNUPQNfXUQNTQeQ]kQfg

JKLzN{PQZNUP]WNj[ZfNPXWN\QQZNcSTZ]WPQfNU[Ne[bhYVN_]UPNXNWUXUSU[TVN[TN[UPQTNYQdXYNTQuS]TQbQZUN]ZNUPQNY[eXU][ZN_PQTQN
UPQNe[ZWUTSeU][ZN_XWNU[N\QNhQTc[TbQf̀NXZVNhT[k]W][ZN]ZNUP]WNj[ZfNe[ZcY]eU]ZdN_]UPNWX]fNWUXUSU[TVN[TNYQdXYNTQuS]TQbQZUN
WPXYYN\QNfQQbQfNfQYQUQfNPQTQcT[bNXZfNhT[k]W][ZWNe[Zc[Tb]ZdNU[NWSePNWUXUSU[TVN[TN[UPQTNYQdXYNTQuS]TQbQZUNWPXYYN\QN
fQQbQfN]Ze[Th[TXUQfNPQTQ]ZgN{PQZNW[NcSTZ]WPQf̀NUPQN]ZUQZUN]WNUPXUNUP]WNj[ZfNWPXYYN\QNe[ZWUTSQfNXWNXNWUXUSU[TVN\[ZfNXZfN
Z[UNXWNXNe[bb[ZNYX_N\[Zfg

JKL|N}h[ZNTQuSQWUN\VNXZVNhQTW[ZN[TNQZU]UVNXhhQXT]ZdNU[N\QNXNh[UQZU]XYN\QZQc]e]XTVN[cNUP]WNj[Zf̀NUPQNa[ZUTXeU[TNXZfN
_̂ZQTNWPXYYNhT[bhUYVNcSTZ]WPNXNe[hVN[cNUP]WNj[ZfN[TNWPXYYNhQTb]UNXNe[hVNU[N\QNbXfQg

JKL~K�����������
JKL~�LK������NyN_T]UUQZNWUXUQbQZUN\VNUPQNaYX]bXZUN]ZeYSf]ZdNXUNXNb]Z]bSb�

�L UPQNZXbQN[cNUPQNaYX]bXZU�
�m UPQNZXbQN[cNUPQNhQTW[ZNc[TN_P[bNUPQNYX\[TN_XWNf[ZQ̀N[TNbXUQT]XYWN[TNQuS]hbQZUNcSTZ]WPQf�
�x XNe[hVN[cNUPQNXdTQQbQZUN[TNhSTePXWQN[TfQTNhSTWSXZUNU[N_P]ePNYX\[T̀NbXUQT]XYWN[TNQuS]hbQZUN_XWN

cSTZ]WPQfNc[TNSWQN]ZNUPQNhQTc[TbXZeQN[cNUPQNa[ZWUTSeU][ZNa[ZUTXeU�
�z XN\T]QcNfQWeT]hU][ZN[cNUPQNYX\[T̀NbXUQT]XYWN[TNQuS]hbQZUNcSTZ]WPQf�
�| UPQNfXUQN[ZN_P]ePNUPQNaYX]bXZUNYXWUNhQTc[TbQfNYX\[TN[TNYXWUNcSTZ]WPQfNbXUQT]XYWN[TNQuS]hbQZUNc[TNSWQN]ZN

UPQNhQTc[TbXZeQN[cNUPQNa[ZWUTSeU][ZNa[ZUTXeU�
�~ UPQNU[UXYNXb[SZUNQXTZQfN\VNUPQNaYX]bXZUNc[TNYX\[T̀NbXUQT]XYWN[TNQuS]hbQZUNcSTZ]WPQfNXWN[cNUPQNfXUQN[cNUPQN

aYX]b�N
�� UPQNU[UXYNXb[SZUN[cNhTQk][SWNhXVbQZUWNTQeQ]kQfN\VNUPQNaYX]bXZU�NXZf
�� UPQNU[UXYNXb[SZUNfSQNXZfNSZhX]fNU[NUPQNaYX]bXZUNc[TNYX\[T̀NbXUQT]XYWN[TNQuS]hbQZUNcSTZ]WPQfNXWN[cNUPQN

fXUQN[cNUPQNaYX]bg

JKL~�mK���������NyZN]Zf]k]fSXYN[TNQZU]UVNPXk]ZdNXNf]TQeUNe[ZUTXeUN_]UPNUPQNa[ZUTXeU[TN[TN_]UPNXNWS\e[ZUTXeU[TN[cNUPQN
a[ZUTXeU[TNU[NcSTZ]WPNYX\[T̀NbXUQT]XYWN[TNQuS]hbQZUNc[TNSWQN]ZNUPQNhQTc[TbXZeQN[cNUPQNa[ZWUTSeU][ZNa[ZUTXeUgNOPQNUQTbN
aYX]bXZUNXYW[N]ZeYSfQWNXZVN]Zf]k]fSXYN[TNQZU]UVNUPXUNPXWNT]dPUcSYYVNXWWQTUQfNXNeYX]bNSZfQTNXZNXhhY]eX\YQNbQePXZ]e�WNY]QZN
[TNW]b]YXTNWUXUSUQNXdX]ZWUNUPQNTQXYNhT[hQTUVNSh[ZN_P]ePNUPQNwT[oQeUN]WNY[eXUQfgNOPQN]ZUQZUN[cNUP]WNj[ZfNWPXYYN\QNU[N]ZeYSfQN
_]UP[SUNY]b]UXU][ZN]ZNUPQNUQTbWN�YX\[T̀NbXUQT]XYWN[TNQuS]hbQZU�NUPXUNhXTUN[cN_XUQT̀NdXẀNh[_QT̀NY]dPÙNPQXÙN[]ỲNdXW[Y]ZQ̀N
UQYQhP[ZQNWQTk]eQN[TNTQZUXYNQuS]hbQZUNSWQfN]ZNUPQNa[ZWUTSeU][ZNa[ZUTXeÙNXTeP]UQeUSTXYNXZfNQZd]ZQQT]ZdNWQTk]eQWN
TQuS]TQfNc[TNhQTc[TbXZeQN[cNUPQN_[TlN[cNUPQNa[ZUTXeU[TNXZfNUPQNa[ZUTXeU[T�WNWS\e[ZUTXeU[TẀNXZfNXYYN[UPQTN]UQbWNc[TN
_P]ePNXNbQePXZ]e�WNY]QZNbXVN\QNXWWQTUQfN]ZNUPQNoST]Wf]eU][ZN_PQTQNUPQNYX\[T̀NbXUQT]XYWN[TNQuS]hbQZUN_QTQNcSTZ]WPQfg

JKL~�xK������������K���������NOPQNXdTQQbQZUN\QU_QQZNUPQN̂_ZQTNXZfNa[ZUTXeU[TN]fQZU]c]QfN[ZNUPQNe[kQTNhXdQ̀N
]ZeYSf]ZdNXYYNa[ZUTXeUN�[eSbQZUWNXZfNXYYNePXZdQWNbXfQNU[NUPQNXdTQQbQZUNXZfNUPQNa[ZUTXeUN�[eSbQZUWg
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JKLMNOKPQRSTKUSVWXYZN[\]̂_̀ab[cd[efb[ghibaj[hf̂kf[f]l[ice[mbbi[abnbôbo[ca[h]̂pboj[ec[q]r[efb[sciea]keca[]l[abt̀ âbo[
ìoba[efb[scileàkêci[sciea]ke[ca[ec[qbadcan[]io[kcnq_beb[ca[kcnq_r[ĥef[efb[cefba[n]ebâ]_[ebanl[cd[efb[
scileàkêci[sciea]keu

JKLMNvKwxRZTWyZKUxyXzSRZ{N[|__[efb[ock̀nbiel[ef]e[kcnqâlb[efb[]}abbnbie[mbehbbi[efb[ghiba[]io[sciea]kecau

JKL~[�d[ef̂l[�cio[̂l[̂ll̀bo[dca[]i[]}abbnbie[mbehbbi[][sciea]keca[]io[l̀mkciea]kecaj[efb[eban[sciea]keca[̂i[ef̂l[�cio[
lf]__[mb[obbnbo[ec[mb[�̀mkciea]keca[]io[efb[eban[ghiba[lf]__[mb[obbnbo[ec[mb[sciea]kecau

JKL�[�côd̂k]êcil[ec[ef̂l[mcio[]ab[]l[dc__chl�
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wP�� ¡w�P K¡¢K£ ¤�w¤£¡¥ ¢¦ §�̈
scnq]ir� �©�������������� scnq]ir� �©��������������

�̂}i]èab� AA �̂}i]èab� AA

ª]nb[]io[«̂e_b� [[[[ ª]nb[]io[«̂e_b� [[[[
|ooabll� [[ |ooabll� [[
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GHIJKLMNLHOGPQJKR

S TKUKOHJLVOMWPRPMUR

X MYUKO

Z QMUGOHQGMO

[ HOQ\PGKQGLHU]LQMURGÔQGPMUL_HUHTKO

` R̂IQMUGOHQGMOR

a QMURGÔQGPMULIbLMYUKOLMOLIbLRKVHOHGKLQMUGOHQGMOR

c Q\HUTKRLPULG\KLYMOd

e GP_K

f VHb_KUGRLHU]LQM_VJKGPMU

Sg VOMGKQGPMULMNLVKORMURLHU]LVOMVKOGb

SS PUR̂OHUQKLHU]LIMU]R

SX ÛQMWKOPUTLHU]LQMOOKQGPMULMNLYMOd

SZ _PRQKJJHUKM̂RLVOMWPRPMUR

S[ GKO_PUHGPMULMOLR̂RVKURPMULMNLG\KLQMUGOHQG

S̀ QJHP_RLHU]L]PRV̂GKR
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GHIJKLMNONNNPMQMHGLNRHSTJUJSQU
VNOWONXYZ[\N]̂_[̀[a[b̀Z
VNOWOWONIĉNKb̀adY\aN]b\ef̂ àZWghijgklmnopqngrlqstjmnugpojgjmstjopnjvgwmgnijgxyojjtjmngzjn{jjmgnijg|{mjogpmvg
klmnopqnlog}ijojwmp~njognijgxyojjtjmn�gpmvgqlmuwungl~gnijgxyojjtjmn�gklmvwnwlmugl~gnijgklmnopqng}�jmjop��g
�s���jtjmnpo�gpmvglnijogklmvwnwlmu��grop{wmyu�g��jqw~wqpnwlmu�gxvvjmvpgwuusjvg�owlognlgj�jqsnwlmgl~gnijgklmnopqn�g
lnijogvlqstjmnug�wunjvgwmgnijgxyojjtjmn�gpmvg�lvw~wqpnwlmugwuusjvgp~njogj�jqsnwlmgl~gnijgklmnopqn�gxg�lvw~wqpnwlmgwug
}��gpg{ownnjmgptjmvtjmngnlgnijgklmnopqnguwymjvgz�gzlnig�ponwju�g}��gpgkipmyjg|ovjo�g}��gpgklmunosqnwlmgkipmyjg
rwojqnw�j�glog}��gpg{ownnjmglovjog~logpgtwmlogqipmyjgwmgnijg�lo�gwuusjvgz�gnijgxoqiwnjqn�g�m�juugu�jqw~wqp���g
jmstjopnjvgwmgnijgxyojjtjmn�gnijgklmnopqngrlqstjmnugvlgmlngwmq�svjgnijgpv�jonwujtjmnglogwm�wnpnwlmgnlgzwv�g
�munosqnwlmugnlg�wvvjou�gupt��jg~lotu�glnijogwm~lotpnwlmg~somwuijvgz�gnijg|{mjogwmgpmnwqw�pnwlmgl~gojqjw�wmygzwvuglog
�ol�lup�u�gnijgklmnopqnlo�ugzwvglog�ol�lup��glog�lonwlmugl~gpvvjmvpgoj�pnwmygnlgzwvvwmyglog�ol�lup�goj�swojtjmnu�

VNOWOW�NIĉNKb̀adY\aWghijgklmnopqngrlqstjmnug~lotgnijgklmnopqng~logklmunosqnwlm�ghijgklmnopqngoj�ojujmnugnijgjmnwojg
pmvgwmnjyopnjvgpyojjtjmngzjn{jjmgnijg�ponwjugijojnlgpmvgus�joujvjug�owlogmjylnwpnwlmu�goj�ojujmnpnwlmu�glogpyojjtjmnu�g
jwnijog{ownnjmgloglop��ghijgklmnopqngtp�gzjgptjmvjvglogtlvw~wjvglm��gz�gpg�lvw~wqpnwlmgpyojjvgs�lmgwmg{ownwmy�ghijg
klmnopqngrlqstjmnuguip��gmlngzjgqlmunosjvgnlgqojpnjgpgqlmnopqnsp�goj�pnwlmuiw�gl~gpm�g�wmvg}��gzjn{jjmgnijgklmnopqnlog
pmvgnijgxoqiwnjqnglognijgxoqiwnjqn�ugqlmus�npmnu�g}��gzjn{jjmgnijg|{mjogpmvgnijgklmunosqnwlmg�pmpyjoglognijg
klmunosqnwlmg�pmpyjo�ugqlmus�npmnu�g}��gzjn{jjmgnijg|{mjogpmvgnijgxoqiwnjqnglognijgxoqiwnjqn�ugqlmus�npmnu�g}��g
zjn{jjmgnijgklmnopqnlogpmvgnijgklmunosqnwlmg�pmpyjoglognijgklmunosqnwlmg�pmpyjo�ugqlmus�npmnu�g}��gzjn{jjmgnijg
|{mjogpmvgpg�szqlmnopqnloglog�sz�uszqlmnopqnlog}��gzjn{jjmgnijgklmunosqnwlmg�pmpyjogpmvgnijgxoqiwnjqn�glog}��g
zjn{jjmgpm�g�joulmuglogjmnwnwjuglnijognipmgnijg|{mjogpmvgklmnopqnlo�ghijgklmunosqnwlmg�pmpyjogpmvgxoqiwnjqnguip���g
il{j�jo�gzjgjmnwn�jvgnlg�jo~lotpmqjgpmvgjm~loqjtjmngl~glz�wypnwlmugsmvjognijgklmnopqngwmnjmvjvgnlg~pqw�wnpnjg
�jo~lotpmqjgl~gnijwogvsnwju�

VNOWOW�NIĉN�bd�Wghijgnjotg��lo��gtjpmugnijgqlmunosqnwlmgpmvgujo�wqjugoj�swojvgz�gnijgklmnopqngrlqstjmnu�g{ijnijog
qlt��jnjvglog�ponwp���gqlt��jnjv�gpmvgwmq�svjugp��glnijog�pzlo�gtpnjowp�u�gj�sw�tjmn�gpmvgujo�wqjug�ol�wvjvglognlgzjg
�ol�wvjvgz�gnijgklmnopqnlognlg~s�~w��gnijgklmnopqnlo�uglz�wypnwlmu�ghijg�lo�gtp�gqlmunwnsnjgnijg{il�jglogpg�pongl~gnijg
�ol�jqn�
VNOWOW NIĉNRdb¡̂\aWghijg�ol�jqngwugnijgnlnp�gqlmunosqnwlmgl~g{iwqignijg�lo�g�jo~lotjvgsmvjognijgklmnopqngrlqstjmnug
tp�gzjgnijg{il�jglogpg�pongpmvg{iwqigtp�gwmq�svjgqlmunosqnwlmgz�glnijogklmnopqnlou�gpmvgz�gnijg|{mjo�ugl{mg~loqjug
pmvg�j�popnjgklmnopqnlou�

VNOWOW¢NKb̀adY\abdZWNklmnopqnlougpojg�joulmuglogjmnwnwju�glnijognipmgnijgklmnopqnloglog�j�popnjgklmnopqnlou�g{ilg
�jo~lotg�lo�gsmvjogqlmnopqnug{wnignijg|{mjognipngpojgpvtwmwunjojvgz�gnijgxoqiwnjqngpmvgklmunosqnwlmg�pmpyjo�gg

VNOWOW£NÛ¤YdYâNKb̀adY\abdZWN�j�popnjgklmnopqnlougpojg�joulmuglogjmnwnwjug{ilg�jo~lotgqlmunosqnwlmgsmvjoguj�popnjg
qlmnopqnug{wnignijg|{mjogmlngpvtwmwunjojvgz�gnijgxoqiwnjqngpmvgklmunosqnwlmg�pmpyjo�

VNOWOW¥NIĉN]dY¦[̀§ZWghijgrop{wmyugpojgnijgyop�iwqgpmvg�wqnlowp�g�lonwlmugl~gnijgklmnopqngrlqstjmnuguil{wmygnijg
vjuwym�g�lqpnwlmgpmvgvwtjmuwlmugl~gnijg�lo��gyjmjop���gwmq�svwmyg��pmu�gj�j�pnwlmu�gujqnwlmu�gvjnpw�u�guqijvs�ju�gpmvg
vwpyoptu�

VNOWOẄNIĉNU¤̂\[_[\Ya[b̀ZWghijg��jqw~wqpnwlmugpojgnipng�lonwlmgl~gnijgklmnopqngrlqstjmnugqlmuwunwmygl~gnijg{ownnjmg
oj�swojtjmnug~logtpnjowp�u�gj�sw�tjmn�gu�unjtu�gunpmvpovugpmvg{lo�tpmuiw�g~lognijg�lo��gpmvg�jo~lotpmqjgl~goj�pnjvg
ujo�wqju�

VNOWOW©NJ̀Zadef̂ àZNb_NÛdª[\̂Wg�munostjmnugl~g�jo�wqjgpojgoj�ojujmnpnwlmu�gwmgpm�gtjvwstgl~gj��ojuuwlmgml{g�ml{mglog
�pnjogvj�j�l�jv�gl~gnijgnpmywz�jgpmvgwmnpmywz�jgqojpnw�jg{lo�g�jo~lotjvgz�gnijgxoqiwnjqngpmvgnijgxoqiwnjqn�ug
qlmus�npmnugsmvjognijwogoju�jqnw�jg�ol~juuwlmp�gujo�wqjugpyojjtjmnu�g�munostjmnugl~g�jo�wqjgtp�gwmq�svj�g{wnilsng
�wtwnpnwlm�gunsvwju�guso�j�u�gtlvj�u�gu�jnqiju�gvop{wmyu�gu�jqw~wqpnwlmu�gpmvglnijoguwtw�pogtpnjowp�u�

VNOWOWO«NJ̀[a[Y¬N]̂\[Z[b̀NY�̂dWghijg�mwnwp�grjqwuwlmg�p�jogwugnijg�joulmgwvjmnw~wjvgwmgnijgxyojjtjmngnlgojmvjogwmwnwp�g
vjqwuwlmuglmgk�pwtugwmgpqqlovpmqjg{wnig�jqnwlmg�����ghijg�mwnwp�grjqwuwlmg�p�joguip��gmlnguil{g�ponwp�wn�gnlgnijg
|{mjoglogklmnopqnlogpmvguip��gmlngzjg�wpz�jg~logojus�nugl~gwmnjo�ojnpnwlmuglogvjqwuwlmugojmvjojvgwmgyllvg~pwni�
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GHIJKHLMNNOPQRSMTHQTUHVTROTRHMWHRXOHLMTRNQYRHZMY[\OTR]
GHIJKJÎ_̀âbcdacd̂ef̂d̀âgecdhijd̂kejlmacdn̂bn̂dêbcjolpâioôbdamn̂cajannihq̂feĥd̀ârheraĥasajldbeĉicp̂jemroadbeĉ
ef̂d̀âtehûvq̂d̀âgecdhijdehŵ_̀âgecdhijd̂kejlmacdn̂ihâjemroamacdihqx̂icp̂ỳid̂bn̂hazlbhap̂vq̂ecâǹioôvâin̂
vbcpbc{̂in̂bf̂hazlbhap̂vq̂ioo|̂rahfehmicjâvq̂d̀âgecdhijdeĥǹioôvâhazlbhap̂ecoq̂dêd̀âasdacd̂jecnbndacd̂ybd̀̂d̀â
gecdhijd̂kejlmacdn̂icp̂hainecivoq̂bcfahivoâfhem̂d̀am̂in̂vabc{̂cajannihq̂dêrhepljâd̀âbcpbjidap̂hanlodnŵ̂}̀elop̂
icq̂ef̂d̀âgecdhijd̂kejlmacdn̂vâbcjecnbndacd̂bĉd̀amnao~an̂eĥybd̀̂aij̀ êd̀ahx̂d̀âgecdhijdeĥǹioôhazland̂yhbddaĉ
joihbfbjidbeĉfhem̂d̀âgecndhljdbeĉ�ici{aĥicp�eĥd̀â�hj̀bdajd̂icp�eĥd̀â�ycaĥdêhaneo~âicq̂nlj̀b̂cjecnbndacjqŵ̂
t àhâîdqrbjiôeĥharhanacdidb~âpadibôbn̂ǹeyĉbĉd̀âkhiybc{nx̂nlj̀ p̂adibôǹioôjecndbdldâd̀ândicpihp̂ef̂
yehumicǹbr̂icp̂midahbion̂d̀hel{̀eld̂jehhanrecpbc{̂rehdbecn̂ef̂d̀âtehûbĉîmiccaĥd̀id̂bn̂nidbnfijdehq̂dêd̀â
gecndhljdbeĉ�ici{aĥicp̂d̀â�ycahw

GHIJKJIJÎ_̀âbc~iobpbdq̂ef̂icq̂rhe~bnbeĉef̂d̀âgecdhijd̂kejlmacdn̂ǹioôced̂bc~iobpidâd̀âgecdhijd̂eĥbdn̂hamibcbc{̂
rhe~bnbecnŵ�f̂bd̂bn̂padahmbcap̂d̀id̂icq̂rhe~bnbeĉef̂d̀âgecdhijd̂kejlmacdn̂~beoidan̂icq̂oiyx̂eĥbn̂ed̀ahybnâbc~iobp̂eĥ
lcacfehjaivoax̂d̀aĉd̀id̂rhe~bnbeĉǹioôvâha~bnap̂dêd̀âasdacd̂cajannihq̂dêmiuâd̀id̂rhe~bnbeĉoa{iôicp̂
acfehjaivoaŵ�ĉnlj̀ ĵinâd̀âgecdhijd̂kejlmacdn̂ǹioôvâjecndhlapx̂dêd̀âflooand̂asdacd̂rahmbddap̂vq̂oiyx̂dê{b~â
affajd̂dêd̀ârihdban�̂bcdacdbecn̂icp̂rlhrenan̂bĉasajldbc{̂d̀âgecdhijdw

GHIJKJK̂�h{icb�idbeĉef̂d̀â}rajbfbjidbecn̂bcdêpb~bnbecnx̂najdbecn̂icp̂ihdbjoanx̂icp̂ihhic{amacd̂ef̂khiybc{n̂ǹioôced̂
jecdheôd̀âgecdhijdeĥbĉpb~bpbc{̂d̀âtehûimec{̂}lvjecdhijdehn̂eĥbĉandivobǹbc{̂d̀âasdacd̂ef̂tehûdêvâ
rahfehmap̂vq̂icq̂dhipaw

GHIJKJ�̂�coann̂ed̀ahybnândidap̂bĉd̀âgecdhijd̂kejlmacdnx̂yehpn̂d̀id̂̀i~âyaoo�uceyĉdaj̀cbjiôeĥjecndhljdbeĉ
bcplndhq̂maicbc{n̂ihâlnap̂bĉd̀âgecdhijd̂kejlmacdn̂bĉijjehpicjâybd̀̂nlj̀ ĥaje{cb�ap̂maicbc{nw

GHIJKJ�H�êevob{idbeĉef̂d̀â�hj̀bdajd̂dêd̀â�ycahx̂rlhnlicd̂dêbdn̂narihidâi{haamacd̂ybd̀̂d̀â�ycahx̂ǹioôvâ
jecndhlap̂in̂bcdacpap̂feĥd̀âvacafbd̂ef̂d̀âgecdhijdehŵ̂�ed̀bc{̂bĉd̀âgecdhijd̂kejlmacdn̂ǹioôjhaidâeĥ{b~âhbnâdê
icq̂pldq̂ỳidnea~aĥeĉd̀ârihd̂ef̂d̀â�hj̀bdajd̂dêd̀âgecdhijdehw

GHIJKJ�H�êevob{idbeĉef̂d̀âgecndhljdbeĉ�ici{aĥdêd̀â�ycahx̂rlhnlicd̂dêbdn̂narihidâi{haamacd̂ybd̀̂d̀â�ycahx̂
ǹioôvâjecndhlap̂in̂bcdacpap̂feĥd̀âvacafbd̂ef̂d̀âgecdhijdehŵ̂�ed̀bc{̂bĉd̀âgecdhijd̂kejlmacdn̂ǹioôjhaidâeĥ
{b~âhbnâdêicq̂pldq̂ỳidnea~aĥeĉd̀ârihd̂ef̂d̀âgecndhljdbeĉ�ici{aĥdêd̀âgecdhijdehw

��������oôtehûbcpbjidap̂bĉd̀âgecdhijd̂kejlmacdn̂ǹioôvârahfehmap̂vq̂d̀âgecdhijdeĥin̂rihd̂ef̂d̀bn̂gecdhijd̂
lcoann̂bd̂bn̂nrajbfbjiooq̂bcpbjidap̂bĉd̀âgecdhijd̂kejlmacdn̂d̀id̂nlj̀ t̂ehûbn̂dêvâpecâvq̂ed̀ahnw

GHIJ�HLQ�SRQPS�QRSMT
_ahmn̂jirbdiob�ap̂bĉd̀anâ�acahiôgecpbdbecn̂bcjolpâd̀enâd̀id̂ihâ���̂nrajbfbjiooq̂pafbcapx̂���̂d̀âdbdoan̂ef̂clmvahap̂
ihdbjoanx̂eĥ���̂d̀âdbdoan̂ef̂ed̀aĥpejlmacdn̂rlvobǹap̂vq̂d̀â�mahbjiĉ�cndbdldâef̂�hj̀bdajdnw

GHIJ�HVTRON�NORQRSMT
�ĉd̀âbcdahand̂ef̂vha~bdq̂d̀âgecdhijd̂kejlmacdn̂fhazlacdoq̂embd̂mepbfqbc{̂yehpn̂nlj̀în̂�ioo�̂icp̂�icq�̂icp̂ihdbjoan̂
nlj̀ în̂�d̀a�̂icp̂�icx�̂vld̂d̀âfijd̂d̀id̂îmepbfbaĥeĥiĉihdbjoâbn̂ivnacd̂fhem̂ecândidamacd̂icp̂irraihn̂bĉiced̀aĥbn̂
ced̂bcdacpap̂dêiffajd̂d̀âbcdahrhadidbeĉef̂abd̀aĥndidamacdw

�������̂����� ¡¢£¢¤¥����ĉd̀âa~acd̂d̀id̂icq̂dahm̂eĥrhe~bnbecx̂eĥrihd̂d̀ahaefx̂ef̂d̀bn̂�acahiôgecpbdbecn̂icp̂d̀â
gecdhijd̂kejlmacdn̂bn̂̀ aop̂dêvâbooa{iox̂bc~iobp̂eĥlcacfehjaivoâlcpaĥirrobjivoâoiŷvq̂îjelhd̂ef̂jemradacd̂
¦lhbnpbjdbecx̂nlj̀ d̂ahm̂eĥrhe~bnbecx̂eĥrihd̂d̀ahaefx̂ǹioôvâpaamap̂bcaffajdb~ax̂dêd̀âasdacd̂ef̂nlj̀ b̂c~iobpbdq̂eĥ
lcacfehjaivbobdq̂ecoqx̂icp̂na~ahap̂fhem̂d̀bn̂�acahiôgecpbdbecn̂icp�eĥd̀âgecdhijd̂kejlmacdn̂icp̂d̀âhamibcbc{̂
dahm�n�̂icp̂rhe~bnbec�n�̂ǹioôhamibĉlciffajdap̂d̀ahavqw

�������̂§ ̈¤¢©ª«���_bdoan̂eĥjirdbecn̂ef̂�hdbjoanx̂}ajdbecnx̂icp̂¬s̀bvbdn̂jecdibcap̂bĉd̀bn̂�acahiôgecpbdbecn̂icp̂d̀â
gecdhijd̂kejlmacdn̂ihâbcnahdap̂ecoq̂in̂îmiddaĥef̂jec~acbacjâicp̂feĥhafahacjax̂icp̂bĉcêyiq̂pafbcax̂obmbdapx̂
asdacp̂eĥpanjhbvâd̀ânjerâef̂d̀bn̂�acahiôgecpbdbecn̂eĥd̀âgecdhijd̂kejlmacdn̂eĥd̀âbcdacd̂ef̂icq̂rhe~bnbeĉ



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�����!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!���-.�/.�0�1'�
����2�02���-�
��"���3�"���4
����-��50���,������6����$�
����2��2���- ��$��
��(
����$!#� ��$�#����$�"�(
��
��7�����$��
�#� �!�"�!��
�#��8���$�"����!��
�"!����,������������
�
���!���	
�����$9�'��$�
(�:��%�����'
����
����
��������%�
#!��
�$ ��7!�#�"
���(
;!�!�
���!��$��
�
<=>?@AB�>=C� D�-��/�0���E

F

GHIHJKLMMNOOMPQGRSRTUMIHKHIHVWHXMRVMTGHMNYIHHZHVTM[IHMXHHZHXM[TT[WGHXMGHIHTJM[VXMRVWJI\JI[THXMRVMTGHMNYIHHZHVTMS]M
IHKHIHVWHL

_̂̀ab_cdefghijk_lem_nhf_op_qgldjerhs_tkfujpjulvjoehs_lem_cvifg_wehvgxyfevh_op_tfgzjuf
_̂̀abàM{GHMNIWGRTHWTM[VXMTGHMNIWGRTHWT|UMWJVU}OT[VTUMUG[OOMSHMXHHZHXMTGHM[}TGJIUM[VXMJ~VHIUMJKMTGHRIMIHU\HWTR�HM
�VUTI}ZHVTUMJKM�HI�RWH�MHQWH\TMTJMTGHMHQTHVTMJKMTGHM�~VHI|UMIRYGTUM[UMUHTMKJITGMRVMTGHM�~VHI�NIWGRTHWTMNYIHHZHVTM
[\\ORW[SOHMTJMTGHM�IJ�HWTM�JI�M�MRVWO}XRVYMTGHM�I[~RVYUM[VXM�\HWRKRW[TRJVU�M[VXMIHT[RVM[OOMWJZZJVMO[~�MUT[T}TJI]�M[VXM
JTGHIMIHUHI�HXMIRYGTUMRVMTGHRIM�VUTI}ZHVTUMJKM�HI�RWH�MRVWO}XRVYMWJ\]IRYGTULM{GHM�JVTI[WTJI�M�}SWJVTI[WTJIU�M
U}S�U}SWJVTI[WTJIU�M[VXMU}\\ORHIUMUG[OOMVJTMJ~VMJIMWO[RZM[MWJ\]IRYGTMRVMTGHM�VUTI}ZHVTUMJKM�HI�RWHLM�}SZRTT[OMJIM
XRUTIRS}TRJVMTJMZHHTMJKKRWR[OMIHY}O[TJI]MIH�}RIHZHVTUMJIMKJIMJTGHIM\}I\JUHUMRVMWJVVHWTRJVM~RTGMTGHM�IJ�HWTMRUMVJTMTJMSHM
WJVUTI}HXM[UM\}SORW[TRJVMRVMXHIJY[TRJVMJKMTGHMNIWGRTHWT|UMJIMNIWGRTHWT|UMWJVU}OT[VTU|MIHUHI�HXMIRYGTUL

_̂̀aba�M{GHM�JVTI[WTJI�M�}SWJVTI[WTJIU�M�}S�U}SWJVTI[WTJIU�M[VXMU}\\ORHIUM[IHM[}TGJIR�HXMTJM}UHM[VXMIH\IJX}WHMTGHM
�VUTI}ZHVTUMJKM�HI�RWHM\IJ�RXHXMTJMTGHZ�MU}S�HWTMTJM[V]M\IJTJWJOUMHUT[SORUGHXM\}IU}[VTMTJM�HWTRJVUM�L�M[VXM�L��MUJOHO]M
[VXMHQWO}UR�HO]MKJIMHQHW}TRJVMJKMTGHM�JI�LMNOOMWJ\RHUMZ[XHM}VXHIMTGRUM[}TGJIR�[TRJVMUG[OOMSH[IMTGHMWJ\]IRYGTMVJTRWH�MRKM
[V]�MUGJ~VMJVMTGHM�VUTI}ZHVTUMJKM�HI�RWHLM{GHM�JVTI[WTJI�M�}SWJVTI[WTJIU�M�}S�U}SWJVTI[WTJIU�M[VXMU}\\ORHIUMZ[]MVJTM
}UHMTGHM�VUTI}ZHVTUMJKM�HI�RWHMJVMJTGHIM\IJ�HWTUMJIMKJIM[XXRTRJVUMTJMTGHM�IJ�HWTMJ}TURXHMTGHMUWJ\HMJKMTGHM�JI�M~RTGJ}TM
TGHMU\HWRKRWM~IRTTHVMWJVUHVTMJKMTGHM�~VHI�MNIWGRTHWT�M[VXMTGHMNIWGRTHWT|UMWJVU}OT[VTUL

_̂̀a�_�ovjuf
_̂̀a�àMPQWH\TM[UMJTGHI~RUHM\IJ�RXHXMRVM�HWTRJVM�L�L��M~GHIHMTGHM�JVTI[WTM�JW}ZHVTUMIH�}RIHMJVHM\[IT]MTJMVJTRK]MJIM
YR�HMVJTRWHMTJMTGHMJTGHIM\[IT]�MU}WGMVJTRWHMUG[OOMSHM\IJ�RXHXMRVM~IRTRVYMTJMTGHMXHURYV[THXMIH\IHUHVT[TR�HMJKMTGHM\[IT]MTJM
~GJZMTGHMVJTRWHMRUM[XXIHUUHXM[VXMUG[OOMSHMXHHZHXMTJMG[�HMSHHVMX}O]MUHI�HXMRKMXHOR�HIHXMRVM\HIUJV�MS]MZ[RO�MS]MWJ}IRHI�M
JIMS]MHOHWTIJVRWMTI[VUZRUURJVMRKM[MZHTGJXMKJIMHOHWTIJVRWMTI[VUZRUURJVMRUMUHTMKJITGMRVMTGHMNYIHHZHVTL

_̂̀a�a�M�JTRWHMJKM�O[RZUM[UM\IJ�RXHXMRVM�HWTRJVM��L�L�MUG[OOMSHM\IJ�RXHXMRVM~IRTRVYM[VXMUG[OOMSHMXHHZHXMTJMG[�HMSHHVM
X}O]MUHI�HXMJVO]MRKMXHOR�HIHXMTJMTGHMXHURYV[THXMIH\IHUHVT[TR�HMJKMTGHM\[IT]MTJM~GJZMTGHMVJTRWHMRUM[XXIHUUHXMS]MWHITRKRHXM
JIMIHYRUTHIHXMZ[RO�MJIMS]MWJ}IRHIM\IJ�RXRVYM\IJJKMJKMXHOR�HI]L

_̂̀a�_qjrjvl�_qlvl_nhf_lem_�glehyjhhjoe
{GHM\[ITRHUMUG[OOM[YIHHM}\JVM\IJTJWJOUMYJ�HIVRVYMTGHMTI[VUZRUURJVM[VXM}UHMJKM�VUTI}ZHVTUMJKM�HI�RWHMJIM[V]MJTGHIM
RVKJIZ[TRJVMJIMXJW}ZHVT[TRJVMRVMXRYRT[OMKJIZLM{GHM\[ITRHUM~ROOM}UHMN�NM�JW}ZHVTMP����������M�}ROXRVYM
�VKJIZ[TRJVM�JXHORVYM[VXM�RYRT[OM�[T[MPQGRSRT�MTJMHUT[SORUGMTGHM\IJTJWJOUMKJIMTGHMXH�HOJ\ZHVT�M}UH�MTI[VUZRUURJV�M[VXM
HQWG[VYHMJKMXRYRT[OMX[T[L

_̂̀a _¡xj�mjer_wepogylvjoe_¢omf�h_nhf_lem_£f�jleuf
NV]M}UHMJK�MJIMIHOR[VWHMJV�M[OOMJIM[M\JITRJVMJKM[MS}ROXRVYMRVKJIZ[TRJVMZJXHOM~RTGJ}TM[YIHHZHVTMTJM\IJTJWJOUMYJ�HIVRVYM
TGHM}UHMJK�M[VXMIHOR[VWHMJV�MTGHMRVKJIZ[TRJVMWJVT[RVHXMRVMTGHMZJXHOM[VXM~RTGJ}TMG[�RVYMTGJUHM\IJTJWJOUMUHTMKJITGMRVMN�NM
�JW}ZHVTMP����������M�}ROXRVYM�VKJIZ[TRJVM�JXHORVYM[VXM�RYRT[OM�[T[MPQGRSRT�M[VXMTGHMIH�}RURTHMN�NM�JW}ZHVTM
¤����������M�IJ�HWTM�}ROXRVYM�VKJIZ[TRJVM�JXHORVYM�IJTJWJOM¥JIZ�MUG[OOMSHM[TMTGHM}URVYMJIMIHO]RVYM\[IT]|UMUJOHMIRU�M
[VXM~RTGJ}TMOR[SRORT]MTJMTGHMJTGHIM\[IT]M[VXMRTUMWJVTI[WTJIUMJIMWJVU}OT[VTU�MTGHM[}TGJIUMJK�MJIMWJVTIRS}TJIUMTJ�MTGHMS}ROXRVYM
RVKJIZ[TRJVMZJXHO�M[VXMH[WGMJKMTGHRIM[YHVTUM[VXMHZ\OJ]HHUL

¦§̈©ª§«¬®̄°§±²³³¬́ °̄µ¶̄²́§·§±²́¸̄¹º́¶̄µ®̄¶»§¼§½¾º§µ́¹§¿̄¾°®²¾¬Àº§²̧§«À²Áº°¶§Ấ ²̧À³µ¶̄²́
NV]M\}SORWMWJZZ}VRW[TRJVUMJIMXRUWOJU}IHMJKMZ[THIR[OUMJIMRVKJIZ[TRJVM~RTGMIHU\HWTMTJMTGHM�IJ�HWTMS]MTGHM�JVTI[WTJIM[VXM
RTUMHZ\OJ]HHUM[VXM�}SWJVTI[WTJIU�MHQWH\TM[UMIH�}RIHXMS]MO[~�MUG[OOMSHMU}S�HWTMTJMTGHM�~VHI|UM\IRJIM~IRTTHVM[\\IJ�[O�M
RVWO}XRVY�M~RTGJ}TMORZRT[TRJV�M[V]M\IJZJTRJV[O�MZ[I�HTRVY�MZHXR[MJIMJTGHIMZ[THIR[OMJIMRVKJIZ[TRJVMIHO[TRVYMTJMTGHM
�~VHIMJIMTGHM�IJ�HWTL

Ã£�wÄÅÆ_�___cÇ�Æ£
_̂�à_Èfefgl�
_̂�ààM{GHM�~VHIMRUMTGHM\HIUJVMJIMHVTRT]MRXHVTRKRHXM[UMU}WGMRVMTGHMNYIHHZHVTM[VXMRUMIHKHIIHXMTJMTGIJ}YGJ}TMTGHM�JVTI[WTM
�JW}ZHVTUM[UMRKMURVY}O[IMRVMV}ZSHILM{GHM�J[IXMJKMPX}W[TRJVMJKMTGHM�~VHIMUG[OOMSHMTGHMJVO]MHVTRT]M~RTGM[}TGJIRT]MTJM
SRVXMTGHM�~VHIMJIM\IJ�RXHM[\\IJ�[OMJIM[}TGJIR�[TRJVMJVMSHG[OKMJKMTGHM�~VHIM[UMIH�}RIHXMS]MO[~M[VXÉJIMTGHM\JORWRHUM[VXM
\IJWHX}IHUMJKMTGHM�~VHIM}VOHUUMTGHM�JVTI[WTJIMRUMVJTRKRHXMJTGHI~RUHMRVM~IRTRVYMURYVHXMS]MTGHM�~VHILMMM{GHM�~VHIMUG[OOM
XHURYV[THMRVM~IRTRVYM[MIH\IHUHVT[TR�HM~GJMUG[OOMG[�HMHQ\IHUUM[}TGJIRT]MTJMSRVXMTGHM�~VHIM~RTGMIHU\HWTMTJM[OOMZ[TTHIUM
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GHIJKGKLMNOPHNQRLHGSTNUVVGWXUYNWGNUJOPWGKZUOKWL[N\]̂HVONUTNWOPHGRKTHNVGWXK_H_NKLǸĤOKWLNa[b[cdNOPHNeWLTOGĴOKWLN
fULUMHGNUL_NOPHNgĜPKOĤON_WNLWONPUXHNTĴPNUJOPWGKOh[NiPHNOHGjNkQRLHGkNjHULTNOPHNQRLHGNWGNOPHNQRLHGSTNUJOPWGKZH_N
GHVGHTHLOUOKXHNRPWNKTN_HTKMLUOH_NKLNRGKOKLMNlhNOPHNQRLHG

mnopqpoNiPHNQRLHGNTPUYYNrJGLKTPNOWNOPHNeWLOGÛOWGdNUrOHGNGĤHKVONWrNUNRGKOOHLNGHIJHTOdNKLrWGjUOKWLNLĤHTTUGhNUL_NGHYHXULON
rWGNOPHNeWLOGÛOWGNOWNHXUYJUOHdNMKXHNLWOK̂HNWrdNWGNHLrWĜHNjĤPULK̂STNYKHLNGKMPOT

mnoponstuvwxyz{vtnyt|n}~w�{�~�n�~��{w~|nvunz�~n��t~w
�������������������
mnoopqN\]̂HVONrWGNVHGjKOTNUL_NrHHTNOPUONUGHNOPHNGHTVWLTKlKYKOhNWrNOPHNeWLOGÛOWGNJL_HGNOPHNeWLOGÛON�ŴJjHLOTdN
KL̂YJ_KLMNOPWTHNGHIJKGH_NJL_HGǸĤOKWLN�[�[cdNOPHNQRLHGNTPUYYNTĤJGHNUL_NVUhNrWGNLĤHTTUGhNUVVGWXUYTdNHUTHjHLOTdN
UTTHTTjHLOTNUL_N̂PUGMHTNGHIJKGH_NrWGN̂WLTOGĴOKWLdNJTHNWGNŴ ĴVUL̂hNWrNVHGjULHLONTOGĴOJGHTNWGNrWGNVHGjULHLON
P̂ULMHTNKLNH]KTOKLMNrÛKYKOKHT[N

mnopopoNiPHNQRLHGNTPUYYNGHOUKLNULNUĜPKOĤONYURrJYYhNYK̂HLTH_NOWNVGÛOK̂HNUĜPKOĤOJGHdNWGNULNHLOKOhNYURrJYYhNVGÛOK̂KLMN
UĜPKOĤOJGHdNKLNOPHN�JGKT_K̂OKWLNRPHGHNOPHN�GW�ĤONKTNYŴUOH_[NiPUONVHGTWLNWGNHLOKOhNKTNK_HLOKrKH_NUTNOPHNgĜPKOĤONKLNOPHN
gMGHHjHLONUL_NKTNGHrHGGH_NOWNOPGWJMPWJONOPHNeWLOGÛON�ŴJjHLOTNUTNKrNTKLMJYUGNKLNLJjlHG[

mnopop�NiPHNQRLHGNTPUYYNGHOUKLNUN̂WLTOGĴOKWLNjULUMHGNU_XKTHGNYURrJYYhNVGÛOK̂KLMN̂WLTOGĴOKWLNjULUMHjHLONKLNOPHN
�JGKT_K̂OKWLNRPHGHNOPHN�GW�ĤONKTNYŴUOH_[NiPUONVHGTWLNWGNHLOKOhNKTNK_HLOKrKH_NUTNOPHNeWLTOGĴOKWLNfULUMHGNKLNOPHN
gMGHHjHLONUL_NKTNGHrHGGH_NOWNOPGWJMPWJONOPHNeWLOGÛON�ŴJjHLOTNUTNKrNTKLMJYUGNKLNLJjlHG[

mnopop�N�rNGHIJHTOH_NlhNOPHNeWLOGÛOWGNKLNRGKOKLMNOPHNQRLHGNTPUYYNrJGLKTPNTJGXHhTN_HT̂GKlKLMNVPhTK̂UYN̂PUGÛOHGKTOK̂TdN
YHMUYNYKjKOUOKWLTNUL_NJOKYKOhNYŴUOKWLTNrWGNOPHNTKOHNWrNOPHN�GW�ĤOdNUL_NUNYHMUYN_HT̂GKVOKWLNWrNOPHNTKOH[NiPHNeWLOGÛOWGNTPUYYNlHN
HLOKOYH_NOWNGHYhNWLNOPHNÛ ĴGÛhNWrNKLrWGjUOKWLNrJGLKTPH_NlhNOPHNQRLHGNlJONTPUYYNH]HĜKTHNVGWVHGNVGĤUJOKWLTNGHYUOKLMNOWNOPHN
TUrHNVHGrWGjUL̂HNWrNOPHN�WG�[

mnopop�NiPHNQRLHGNTPUYYNrJGLKTPNKLrWGjUOKWLNWGNTHGXK̂HTNGHIJKGH_NWrNOPHNQRLHGNlhNOPHNeWLOGÛON�ŴJjHLOTNRKOPN
GHUTWLUlYHNVGWjVOLHTT[NiPHNQRLHGNTPUYYNUYTWNrJGLKTPNULhNWOPHGNKLrWGjUOKWLNWGNTHGXK̂HTNJL_HGNOPHNQRLHGSTN̂WLOGWYNUL_N
GHYHXULONOWNOPHNeWLOGÛOWGSTNVHGrWGjUL̂HNWrNOPHN�WG�NRKOPNGHUTWLUlYHNVGWjVOLHTTNUrOHGNGĤHKXKLMNOPHNeWLOGÛOWGSTN
RGKOOHLNGHIJHTONrWGNTĴPNKLrWGjUOKWLNWGNTHGXK̂HT[

mnopop N¡LYHTTNWOPHGRKTHNVGWXK_H_NKLNOPHNeWLOGÛON�ŴJjHLOTdNOPHNQRLHGNTPUYYNrJGLKTPNOWNOPHNeWLOGÛOWGNWLHN̂WVhNWrN
OPHNeWLOGÛON�ŴJjHLOTNrWGNVJGVWTHTNWrNjU�KLMNGHVGW_ĴOKWLTNVJGTJULONOWǸĤOKWLNc[¢[b[N[NgLhNUL_NUYYNU__KOKWLUYN
ŴVKHTNRKYYNlHNrJGLKTPH_NOWNOPHNeWLOGÛOWGNUONKOTNWRLNH]VHLTHN£KL̂YJ_KLMNOPHN̂WTONWrNGHVGW_ĴKLMdNVWTOUMHNUL_NPUL_YKLM¤[

mnopop¥NiPHNQRLHGNTPUYYNrWGRUG_NUYYN̂WjjJLK̂UOKWLTNOWNOPHNeWLOGÛOWGNOPGWJMPNOPHNeWLTOGĴOKWLNfULUMHG[NQOPHGN
ŴjjJLK̂UOKWLNTPUYYNlHNjU_HNUTNTHONrWGOPNKLǸĤOKWLNa[b[¦[

mnop�n��t~w§�n�{̈�znzvn}zv©nz�~nªvw«
�rNOPHNeWLOGÛOWGNrUKYTNOWN̂WGGĤON�WG�NOPUONKTNLWONKLNÛ ŴG_UL̂HNRKOPNOPHNGHIJKGHjHLOTNWrNOPHNeWLOGÛON�ŴJjHLOTNUTN
GHIJKGH_NlhǸĤOKWLNcb[bNWGNrUKYTNOWN̂UGGhNWJON�WG�NKLNÛ ŴG_UL̂HNRKOPNOPHNeWLOGÛON�ŴJjHLOTdNOPHNQRLHGNjUhNlhN
RGKOOHLNWG_HGNTKMLH_NVHGTWLUYYhNWGNlhNULNUMHLONTWNHjVWRHGH_NlhNOPHNQRLHGdNjUhNWG_HGNOPHNeWLOGÛOWGNOWNTOWVNOPHN
�WG�dNWGNULhNVWGOKWLNOPHGHWrdNJLOKYNOPHN̂UJTHNrWGNTĴPNWG_HGNPUTNlHHLNHYKjKLUOH_¬NPWRHXHGdNOPHNGKMPONWrNOPHNQRLHGNOWN
TOWVNOPHN�WG�NTPUYYNLWONMKXHNGKTHNOWNUN_JOhNWLNOPHNVUGONWrNOPHNQRLHGNOWNH]HĜKTHNOPKTNGKMPONrWGNOPHNlHLHrKONWrNOPHN
eWLOGÛOWGNWGNULhNWOPHGNVHGTWLNWGNHLOKOhdNH]̂HVONOWNOPHNH]OHLONGHIJKGH_NlhǸĤOKWLN¦[c[�[

�������������������
mnop�n��t~w§�n�{̈�znzvn®yww̄n��znz�~nªvw«
�rNOPHNeWLOGÛOWGN_HrUJYOTNWGNLHMYĤOTNOWN̂UGGhNWJONOPHN�WG�NKLNÛ ŴG_UL̂HNRKOPNOPHNeWLOGÛON�ŴJjHLOTNUL_NrUKYTN
RKOPKLNUNOPGHH£�¤_UhNVHGKW_NUrOHGNGĤHKVONWrNLWOK̂HNrGWjNOPHNQRLHGNOWN̂WjjHL̂HNUL_N̂WLOKLJHN̂WGGĤOKWLNWrNTĴPN
_HrUJYONWGNLHMYĤONRKOPN_KYKMHL̂HNUL_NVGWjVOLHTTdNOPHNQRLHGNjUhdNUrOHGNTĴPNOPGHHN£�¤N_UhNVHGKW_[RKOPWJONVGH�J_K̂HNOWN
WOPHGNGHjH_KHTNOPHNQRLHGNjUhNPUXHdNKjjH_KUOHYhN̂WGGĤONTĴPN_HrUJYONWGNLHMYĤONUL_N̂WjVYHOHNULhNVWGOKWLNWGNUYYNWrNOPHN



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�����!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!���-.�/.�0�1'�
����2�02���-�
��"���3�"���4
����-��50���,������6����$�
����2��2���- ��$��
��(
����$!#� ��$�#����$�"�(
��
��7�����$��
�#� �!�"�!��
�#��8���$�"����!��
�"!����,������������
�
���!���	
�����$9�'��$�
(�:��%�����'
����
����
��������%�
#!��
�$ ��7!�#�"
���(
;!�!�
���!��$��
�
<=>?@AB�>=C� D�-��/�0���E

F

GHIJKLMNOPLQORSHTLUVLRPWLXYTWILQTZLQ[HNTR\LOPQI]WZLRHLRPWL̂HTRIQORHILQIWLUHRPL\NU_WORLRHLIẀSWYLUVLRPWL̂HT\RINORSHTL
aQTQ]WILQTZLbISHILQbbIH̀QcLHdLRPWLeIOPSRWORfLQTZLRPWL̂HT\RINORSHTLaQTQ]WILHILeIOPSRWORL[QVfLbNI\NQTRLRHLMWORSHTL
gKhKifLYSRPPHcZLHILTNccSdVLQL̂WIRSdSOQRWLdHILjQV[WTRLSTLYPHcWLHILSTLbQIRfLRHLRPWLWkRWTRLIWQ\HTQUcVLTWOW\\QIVLRHLIWS[UNI\WL
RPWLXYTWILdHILRPWLOH\RLHdLOHIIWORST]L\NOPLZWdSOSWTOSW\fLSTOcNZST]LXYTWIl\LWkbWT\W\LQTZLOH[bWT\QRSHTLdHILRPWL
ĤT\RINORSHTLaQTQ]WIl\LQTZLeIOPSRWORl\LQTZLRPWSILIW\bWORS̀WLOHT\NcRQTR\lLQZZSRSHTQcL\WÌSOW\L[QZWLTWOW\\QIVLUVL\NOPL
ZWdQNcRfLTW]cWORfLHILdQScNIWfLQTZLLRPWLXYTWIl\LWkbWT\W\fLSTOcNZST]fLUNRLTHRLcS[SRWZLRHfLQRRHITWV\lLdWW\KKLmdLONIIWTRLQTZL
dNRNIWLbQV[WTR\LQIWLTHRL\NddSOSWTRLRHLOH̀WIL\NOPLQ[HNTR\fLRPWL̂HTRIQORHIL\PQccLbQVLRPWLZSddWIWTOWLRHLRPWLXYTWIKLmdLRPWL
ĤTRIQORHILZS\Q]IWW\LYSRPLRPWLQORSHT\LHdLRPWLXYTWILHILRPWLeIOPSRWORfLHILRPWLQ[HNTR\LOcQS[WZLQ\LOH\R\LRHLRPWLXYTWIfLRPWL
ĤTRIQORHIL[QVLdScWLQL̂cQS[LbNI\NQTRLRHLeIRSOcWLihKLKLMNOPL̂PQT]WLXIZWIL\PQccLUWLZWW[WZLRHLPQ̀WLUWWTLWkWONRWZLUVLRPWL
ĤTRIQORHIfLYPWRPWILHILTHRLQORNQccVL\S]TWZLUVLRPWL̂HTRIQORHIKLnHRYSRP\RQTZST]LQTVRPST]LOHTRQSTWZLSTLRPWL̂HTRIQORL
oHON[WTR\LRHLRPWLOHTRIQIVfLYISRRWTL\PQccLUWLZWW[WZLIWOWS̀WZLUVL̂HTRIQORHILSdL\WTRL̀SQLWp[QScK

qrstsutsvwxyz{|{}{z~
����������������������
�������������
�������L�PWL̂HTRIQORHILS\LRPWLbWI\HTLHILWTRSRVLSZWTRSdSWZLQ\L\NOPLSTLRPWLe]IWW[WTRLQTZLS\LIWdWIIWZLRHLRPIHN]PHNRLRPWL
ĤTRIQORLoHON[WTR\LQ\LSdL\ST]NcQILSTLTN[UWIKL�PWL̂HTRIQORHIL\PQccLUWLcQYdNccVLcSOWT\WZfLSdLIW�NSIWZLSTLRPWL_NIS\ZSORSHTL
YPWIWLRPWLjIH_WORLS\LcHOQRWZKL�PWL̂HTRIQORHIL\PQccLZW\S]TQRWLSTLYISRST]LQLIWbIW\WTRQRS̀WLYPHL\PQccLPQ̀WLWkbIW\\L
QNRPHISRVLRHLUSTZLRPWL̂HTRIQORHILYSRPLIW\bWORLRHLQccL[QRRWI\LNTZWILRPS\L̂HTRIQORKL�PWLRWI[L�̂HTRIQORHI�L[WQT\LRPWL
ĤTRIQORHILHILRPWL̂HTRIQORHIl\LQNRPHIS�WZLIWbIW\WTRQRS̀WK

�������L�PWL̂HTRIQORHIL\PQccLbWIdHI[LRPWLGHIJLSTLQOOHIZQTOWLYSRPLRPWL̂HTRIQORLoHON[WTR\K

�������L�PWL̂HTRIQORHIL\PQccLTHRLUWLIWcSẀWZLHdLSR\LHUcS]QRSHT\LRHLbWIdHI[LRPWLGHIJLSTLQOOHIZQTOWLYSRPLRPWL̂HTRIQORL
oHON[WTR\LWSRPWILUVLQORS̀SRSW\LHILZNRSW\LHdLRPWL̂HT\RINORSHTLaQTQ]WILHILeIOPSRWORLSTLRPWSILQ\\S\RQTOWLYSRPLRPWLXYTWILSTL
SR\LQZ[STS\RIQRSHTLHdLRPWL̂HTRIQORfLHILUVLRW\R\fLST\bWORSHT\LHILQbbIH̀Qc\LIW�NSIWZLHILbWIdHI[WZLUVLbWI\HT\LHILWTRSRSW\L
HRPWILRPQTLRPWL̂HTRIQORHIK

���������������������������� ¡���¢���£�¤���£����£�����¢�¥¦�����������
�������L§kWONRSHTLHdLRPWL̂HTRIQORLUVLRPWL̂HTRIQORHILS\LQLIWbIW\WTRQRSHTLRPQRLRPWL̂HTRIQORHILPQ\L̀S\SRWZLQTZLWkQ[STWZLRPWL
jIH_WORL\SRWfLRPQRLSRLPQ\LWkQ[STWZLQccLbPV\SOQcfLcW]QcfLQTZLHRPWILOHTZSRSHT\LQddWORST]LRPWLGHIJLQTZLRPQRLSRLPQ\LUWOH[WL
dQ[ScSQILYSRPLcHOQcLOHTZSRSHT\L̈STOcNZST]fLUNRLTHRLcS[SRWZLRHfLcQVHNRfLTQRNIWfL\NIIHNTZST]LQIWQ\fLOcS[QRSOLOHTZSRSHT\fL
QTRSOSbQRWZLcQUHIL\NbbcVLQTZLOH\R\fLQ̀QScQUScSRVLQTZLOH\R\LHdL[QRWISQc\fLRHHc\LQTZLW�NSb[WTRfLWROK©LNTZWILYPSOPLRPWLGHIJL
S\LRHLUWLbWIdHI[WZLQTZLOHIIWcQRWZLbWI\HTQcLHU\WÌQRSHT\LYSRPLIW�NSIW[WTR\LHdLRPWL̂HTRIQORLoHON[WTR\K

�������L�PWL̂HTRIQORHIL\PQccfLUWdHIWL\RQIRST]LWQOPLbHIRSHTLHdLRPWLGHIJfLOQIWdNccVL\RNZVLQTZLOH[bQIWLRPWL̀QISHN\L
ĤTRIQORLoHON[WTR\LIWcQRS̀WLRHLRPQRLbHIRSHTLHdLRPWLGHIJfLQ\LYWccLQ\LRPWLSTdHI[QRSHTLdNITS\PWZLUVLRPWLXYTWILbNI\NQTRL
RHLMWORSHTLªK«KhfL\PQccLRQJWLdSWcZL[WQ\NIW[WTR\LHdLQTVLWkS\RST]LOHTZSRSHT\LIWcQRWZLRHLRPQRLbHIRSHTLHdLRPWLGHIJfLQTZL\PQccL
HU\WÌWLQTVLOHTZSRSHT\LQRLRPWL\SRWLQddWORST]LSRKL�PW\WLHUcS]QRSHT\LQIWLdHILRPWLbNIbH\WLHdLdQOScSRQRST]LOHHIZSTQRSHTLQTZL
OHT\RINORSHTLUVLRPWL̂HTRIQORHIK�PWL̂HTRIQORHIL\PQccLbIH[bRcVLIWbHIRLRHLRPWL̂HT\RINORSHTLaQTQ]WILQTZLeIOPSRWORLQTVL
WIIHI\fLSTOHT\S\RWTOSW\LHILH[S\\SHT\LZS\OH̀WIWZLUVLHIL[QZWLJTHYTLRHLRPWL̂HTRIQORHILQ\LQLIW�NW\RLdHILSTdHI[QRSHTL
\NU[SRRWZLRHLRPWL̂HT\RINORSHTLaQTQ]WILSTL\NOPLdHI[LQ\LRPWL̂HT\RINORSHTLaQTQ]WIfLXYTWILQTZLeIOPSRWORL[QVLIW�NSIWKL
mRLS\LIWOH]TS�WZLRPQRLRPWL̂HTRIQORHIl\LIẀSWYLS\L[QZWLSTLRPWL̂HTRIQORHIl\LOQbQOSRVLQ\LQLOHTRIQORHILQTZLTHRLQ\LQLcSOWT\WZL
ZW\S]TLbIHdW\\SHTQcfLNTcW\\LHRPWIYS\WL\bWOSdSOQccVLbIH̀SZWZLSTLRPWL̂HTRIQORLoHON[WTR\KL̂HTRIQORHILQOJTHYcWZ]W\LQTZL
YQIIQTR\LRPQRLSRLPQ\LWkQ[STWZLQccLRPWL̂HTRIQORLoHON[WTR\fLRPQRLRPWVLQIWL\NSRQUcWLQTZL\NddSOSWTRLRHLWTQUcWL̂HTRIQORHILRHL
OH[bcWRWLRPWLGHIJLSTLQLRS[WcVL[QTTWIK

�������L�PWL̂HTRIQORHILS\LTHRLIW�NSIWZLRHLQ\OWIRQSTLRPQRLRPWL̂HTRIQORLoHON[WTR\LQIWLSTLQOOHIZQTOWLYSRPLQbbcSOQUcWLcQY\fL
\RQRNRW\fLHIZSTQTOW\fLOHZW\fLINcW\LQTZLIW]NcQRSHT\fLHILcQYdNcLHIZWI\LHdLbNUcSOLQNRPHISRSW\fLUNRLRPWL̂HTRIQORHIL\PQccL
bIH[bRcVLIWbHIRLRHLRPWLXYTWIfLL̂HT\RINORSHTLaQTQ]WILQTZLeIOPSRWORLQTVLTHTOHTdHI[SRVLZS\OH̀WIWZLUVLHIL[QZWLJTHYTL
RHLRPWL̂HTRIQORHILQ\LQLIW�NW\RLdHILSTdHI[QRSHTL\NU[SRRWZLRHL̂HT\RINORSHTLaQTQ]WILSTL\NOPLdHI[LQ\LRPWLXYTWIfLL
ĤT\RINORSHTLaQTQ]WILQTZLeIOPSRWORL[QVLIW�NSIWK

������¬LmdLRPWL̂HTRIQORHILUWcSẀW\LRPQRLQZZSRSHTQcLOH\RLHILRS[WLS\LST̀Hc̀WZLUWOQN\WLHdLOcQISdSOQRSHT\LHILST\RINORSHT\LRPWL
eIOPSRWORLS\\NW\LSTLIW\bHT\WLRHLRPWL̂HTRIQORHIl\LTHRSOW\LHILIW�NW\R\LdHILSTdHI[QRSHTLbNI\NQTRLRHLMWORSHT\L«KªKªLHIL«KªK«fL
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GHIJKLMGNOPGLNJQHORRJQSTUVGJKROVUQJOQJWNLXVYIYJVMJZNGVPRIJ[\]Ĵ_JGHIJKLMGNOPGLNJ_OVRQJGLJWIN_LNUJGHIJLTRV̀OGVLMQJL_J
aIPGVLMQJb]c]cJLNJb]c]bdJGHIJKLMGNOPGLNJQHORRJWOeJQSPHJPLQGQJOMYJYOUÒIQJGLJGHIJfgMINdJQSThIPGJGLJQIPGVLMJ[\][]idJOQJ
gLSRYJHOXIJTIIMJOXLVYIYJV_JGHIJKLMGNOPGLNJHOYJWIN_LNUIYJQSPHJLTRV̀OGVLMQ]Ĵ_JGHIJKLMGNOPGLNJWIN_LNUQJGHLQIJ
LTRV̀OGVLMQdJGHIJKLMGNOPGLNJQHORRJMLGJTIJRVOTRIJGLJGHIJfgMINJLNJZNPHVGIPGJ_LNJYOUÒIQJNIQSRGVM̀J_NLUJINNLNQdJ
VMPLMQVQGIMPVIQJLNJLUVQQVLMQJVMJGHIJKLMGNOPGJjLPSUIMGQdJ_LNJYV__INIMPIQJTIGgIIMJ_VIRYJUIOQSNIUIMGQJLNJPLMYVGVLMQJ
OMYJGHIJKLMGNOPGJjLPSUIMGQdJLNJ_LNJMLMPLM_LNUVGVIQJL_JGHIJKLMGNOPGJjLPSUIMGQJGLJOWWRVPOTRIJROgQdJQGOGSGIQdJ
LNYVMOMPIQdJPLYIQdJNSRIQJOMYJNÌSROGVLMQdJOMYJROg_SRJLNYINQJL_JWSTRVPJOSGHLNVGVIQ]

klmnmlopqrstuvuwxlyxzl{wxv|sp}|uwxl~sw}rzpsrv
klmnmn�J�HIJKLMGNOPGLNJQHORRJQSWINXVQIJOMYJYVNIPGJGHIJ�LN�dJSQVM̀JGHIJKLMGNOPGLN�QJTIQGJQ�VRRJOMYJOGGIMGVLM]J�HIJ
KLMGNOPGLNJQHORRJTIJQLRIReJNIQWLMQVTRIJ_LNdJOMYJHOXIJPLMGNLRJLXINdJPLMQGNSPGVLMJUIOMQdJUIGHLYQdJGIPHMV�SIQdJQI�SIMPIQdJ
OMYJWNLPIYSNIQdJOMYJ_LNJPLLNYVMOGVM̀JORRJWLNGVLMQJL_JGHIJ�LN�JSMYINJGHIJKLMGNOPG]Ĵ_JGHIJKLMGNOPGJjLPSUIMGQJ̀VXIJ
QWIPV_VPJVMQGNSPGVLMQJPLMPINMVM̀JPLMQGNSPGVLMJUIOMQdJUIGHLYQdJGIPHMV�SIQdJQI�SIMPIQdJLNJWNLPIYSNIQdJGHIJKLMGNOPGLNJ
QHORRJIXORSOGIJGHIJhLTQVGIJQO_IGeJGHINIL_JOMYJQHORRJTIJQLRIReJNIQWLMQVTRIJ_LNJGHIJhLTQVGIJQO_IGeJL_JQSPHJUIOMQdJUIGHLYQdJ
GIPHMV�SIQdJQI�SIMPIQdJLNJWNLPIYSNIQ]Ĵ_JGHIJKLMGNOPGLNJYIGINUVMIQJGHOGJQSPHJUIOMQdJUIGHLYQdJGIPHMV�SIQdJQI�SIMPIQJ
LNJWNLPIYSNIQJUOeJMLGJTIJQO_IdJGHIJKLMGNOPGLNJQHORRJ̀VXIJGVUIReJMLGVPIJGLJGHIJfgMINdJGHIJKLMQGNSPGVLMJ�OMÒINdJOMYJGHIJ
ZNPHVGIPGdJOMYJQHORRJWNLWLQIJORGINMOGVXIJUIOMQdJUIGHLYQdJGIPHMV�SIQdJQI�SIMPIQdJLNJWNLPIYSNIQ]J�HIJZNPHVGIPGJQHORRJ
IXORSOGIJGHIJWNLWLQIYJORGINMOGVXIJQLRIReJ_LNJPLM_LNUOMPIJgVGHJGHIJYIQV̀MJVMGIMGJ_LNJGHIJPLUWRIGIYJPLMQGNSPGVLM]J�HIJ
KLMQGNSPGVLMJ�OMÒINJQHORRJNIXVIgJGHIJWNLWLQIYJORGINMOGVXIJ_LNJQI�SIMPVM̀dJPLMQGNSPGOTVRVGedJOMYJPLLNYVMOGVLMJ
VUWOPGQJLMJGHIJLGHINJKLMGNOPGLNQ]J�MRIQQJGHIJZNPHVGIPGJLNJGHIJKLMQGNSPGVLMJ�OMÒINJLThIPGQJGLJGHIJKLMGNOPGLN�QJ
WNLWLQIYJORGINMOGVXIdJGHIJKLMGNOPGLNJQHORRJWIN_LNUJGHIJ�LN�JSQVM̀JVGQJORGINMOGVXIJUIOMQdJUIGHLYQdJGIPHMV�SIQdJ
QI�SIMPIQdJLNJWNLPIYSNIQ]

klmnmn�J�HIJKLMGNOPGLNJQHORRJTIJNIQWLMQVTRIJGLJGHIJfgMINJ_LNJOPGQJOMYJLUVQQVLMQJL_JGHIJKLMGNOPGLN�QJIUWRLeIIQdJ
aSTPLMGNOPGLNQJOMYJGHIVNJÒIMGQJOMYJIUWRLeIIQdJOMYJLGHINJWINQLMQJLNJIMGVGVIQJWIN_LNUVM̀JWLNGVLMQJL_JGHIJ�LN�J_LNdJLNJ
LMJTIHOR_JL_dJGHIJKLMGNOPGLNJLNJOMeJL_JVGQJaSTPLMGNOPGLNQ]

klmnmnmJ�HIJKLMGNOPGLNJQHORRJTIJNIQWLMQVTRIJ_LNJVMQWIPGVLMJL_JWLNGVLMQJL_JGHIJ�NLhIPGJORNIOYeJWIN_LNUIYJGLJYIGINUVMIJ
GHOGJQSPHJWLNGVLMQJONIJVMJWNLWINJPLMYVGVLMJGLJNIPIVXIJQSTQI�SIMGJ�LN�]

kmnmn�lKLMGNOPGLNJQHORRJOGGIMYJQPHIYSRIYJWNLhIPGJUIIGVM̀QJgVGHJKLMQGNSPGVLMJ�OMÒINJOMYJZNPHVGIPGJ�OMY�LNJOMeJ
NIWNIQIMGOGVXIQJGHINIL_�JOGJNIOQLMOTRIJGVUIQJOMYJWROPIQJOMYJWNIQIMGJQGOGSQJNIWLNGQdJVMJOJ_LNUOGJÒNIIYJGLJTeJ
KLMQGNSPGVLMJ�OMÒINdJLMJGHIJWNL̀NIQQJL_JGHIJ�LN�]JJKLMQGNSPGVLMJ�OMÒINJLNdJV_JNI�SIQGIYJTeJGHIJfgMINdJKLMGNOPGLNJ
QHORRJWNIWONIJYIGOVRIYJgNVGGIMJUVMSGIQJL_JIOPHJWNLhIPGJUIIGVM̀JOMYdJV_JNI�SIQGIYJTeJGHIJfgMINdJQHORRJ_SNMVQHJPLWVIQJ
GHINIL_JGLJGHIJfgMIN]
klmnmn�JKLMGNOPGLNJQHORRJQPHIYSRIJOMYJOGGIMYJNÌSRONJhLTJOMYJPLLNYVMOGVLMJUIIGVM̀QJgVGHJaSTPLMGNOPGLNQJOMYJGHIJ
KLMQGNSPGVLMJ�OMÒINJ�V_JGHIJKLMQGNSPGVLMJ�OMÒINJYIIUQJVGJOWWNLWNVOGIJGLJOGGIMY�dJOMYJWNIQIMGJLMJQO_IGedJGHIJ
�NLhIPG�QJQPHIYSRIdJNI�SIQGJ_LNJVM_LNUOGVLMJQGOGSQdJQSTUVGGORdJPLMGNOPGJPLLNYVMOGVLMdJUOGINVORJQGLNÒIdJOMYJWNL̀NIQQJL_J
GHIJ�LN�]Ĵ_JNI�SIQGIYJTeJKLMQGNSPGVLMJ�OMÒINJLNJfgMINdJKLMGNOPGLNJQHORRJWNIWONIJYIGOVRIYJgNVGGIMJUVMSGIQJL_JIOPHJ
hLTJOMYJPLLNYVMOGVLMJUIIGVM̀JOMYJgVGHVMJOJNIOQLMOTRIJGVUIJO_GINJGHIJUIIGVM̀JQHORRJ_SNMVQHJPLWVIQJGHINIL_JGLJfgMINJOMYJ
KLMQGNSPGVLMJ�OMÒIN]J

klmnmn�JKLMGNOPGLNJQHORRJWNIWONIJOMYJUOVMGOVMJLMJOJYOVReJTOQVQ�JQV̀MIYJYOVReJNIWLNGQJQHLgVM̀dJOULM̀JLGHINJGHVM̀QdJGHI
KLMGNOPGLN�QJIUWRLeIIQJOGJGHIJQVGIdJGHIJaSTPLMGNOPGLNQJOGJGHIJQVGIJOMYJMSUTINJL_JIUWRLeIIQJL_JIOPHdJGHIJ̀IMINORJgLN�J
�OMYJRLPOGVLMJL_JQOUI�JWIN_LNUIYJTeJKLMGNOPGLNJOMY�LNJaSTPLMGNOPGLNQdJGHIJMOUIQJL_JWINQLMQJ�QSPHJOQdJTSGJMLGJRVUVGIYJ
GLdJKLMQGNSPGVLMJ�OMÒINdJfgMIN�QJNIWNIQIMGOGVXIQdJZNPHVGIPGdJPLMQSRGOMGQdJVMQWIPGLNQdJVMXIQGV̀OGLNQdJOMYJLGHINJ
WINQLMQJMLGJ̀IMINORReJOGJGHIJQVGIJLMJOJYOVReJTOQVQ�JOGJGHIJQVGIdJGIUWINOGSNIJOMYJgIOGHINJPLMYVGVLMQdJOMYJYIQPNVWGVLMJVMJ
NIOQLMOTRIJYIGOVRJL_JOMeJI�GNOLNYVMONeJLNJQWIPVORJLPPSNNIMPIQ]JKLMGNOPGLNJQHORRJUO�IJORRJQSPHJNIWLNGQJOXOVROTRIJGLJ
OMY�LNJYIRVXINJPLWVIQJL_JQSPHJGLJGHIJKLMQGNSPGVLMJ�OMÒINJOMYJfgMINJWNLUWGReJSWLMJKLMQGNSPGVLMJ�OMÒIN�QJLNJ
fgMIN�QJNI�SIQG]

klmnmn�JKLMGNOPGLNJQHORRJWNLXVYIJGLJfgMINJOMY�LNJKLMQGNSPGVLMJ�OMÒINdJOQJfgMINJLNJKLMQGNSPGVLMJ�OMÒINJUOeJ
NIOQLMOTReJNI�SIQGdJPLWVIQJL_JORRJPLNNIQWLMYIMPIdJUIULNOMYOJOMYJTSRRIGVMQdJOMYJLGHINJRV�IJYLPSUIMGQdJGLJOMYJ_NLUJGHIJ
KLMQGNSPGVLMJ�OMÒINdJZNPHVGIPGdJPLMQSRGOMGQdJaSTPLMGNOPGLNQdJQSWWRVINQdJWSTRVPJÒIMPVIQdJOMYJLGHINQJLMJGHIJ�NLhIPG]J

klmnmn�JKLMGNOPGLNJÒNIIQJGHOGJVGJQHORRJMLGJWINUVGJOMeJSMOSGHLNV�IYJWINQLMQJLNJIMGVGVIQJGLJXVQVGJLNJIMGINJSWLMJGHIJ�NLhIPGJ
OTQIMGJfgMIN�QJWNVLNJOWWNLXOR]
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GHIJIJKLMNOPQRSPNQLTURVVLRQQROWXLYNQLQXRTNORZVXL[QNPXSP\NOLPNLTXS]QXLPUXLT\PXLRWR\OTPLPUXYPLRÔL_RÔRV\T̀LRÔLRQQROWXLYNQL
QXRTNORZVXL[QNPXSP\NOLNYLR̂aN\O\OWL[QN[XQPbL\OLRWQXX̀XOPLc\PULdcOXQeL

GHIJIJfLMNOPQRSPNQL̀]TPLXgXQPL̂]XLSRQXLRÔL̂\V\WXOSXLcUXOLcNQh\OWL\OLNQLOXRQLRObLXg\TP\OWLZ]\V̂\OWTLNQLT\PXLcNQhL
cU\SUL\TLPNLQX̀R\OeLiUXLRZTXOSXLNYL[QNPXSP\NOLRQN]ÔLT]SUL\PX̀TLTURVVLONPLXgS]TXLPUXLMNOPQRSPNQLYQǸ L\PTLQXT[NOT\Z\V\PbL
PNL[QN_\̂XL[QNPXSP\NOeLjObL̂R̀RWXTL̂]XLPNLPUXLMNOPQRSPNQkTLYR\V]QXLPNL̂\TSURQWXLT]SULQXT[NOT\Z\V\P\XTLPNLPUXLXg\TP\OWL
Z]\V̂\OWTlLT\PXLcNQhLNQLYRS\V\P\XTLTURVVLZXLQX[R\QX̂LZbLPUXLMNOPQRSPNQLRPL\PTLTNVXLSNTPLRÔLXg[XOTXLRÔL\YLMNOPQRSPNQL
SROONPLQX[R\QLPUXLTR̀XlL\PLTURVVLZXRQLPUXLSNTPLPUXQXNYe

GHIJIJmmLMNOPQRSPNQLTURVVL̂X_XVN[L̀ XPUN̂TLNYL̂]TPLRÔLY]̀ XLSNOPQNVLTNLRTLPNLSǸ [VbLc\PULR[[V\SRZVXLVXWRVL
QXn]\QX̀XOPTe

GHIJoHpqrstHquvHwqxytzq{|
GHIJoJmL}OVXTTLNPUXQc\TXL[QN_\̂X̂L\OLPUXLMNOPQRSPL~NS]̀ XOPTlLPUXLMNOPQRSPNQLTURVVL[QN_\̂XLRÔL[RbLYNQLVRZNQlL
R̀PXQ\RVTlLXn]\[̀ XOPlLPNNVTlLSNOTPQ]SP\NOLXn]\[̀ XOPLRÔL̀RSU\OXQblLcRPXQlLUXRPlL]P\V\P\XTlLPQROT[NQPRP\NOlLRÔLNPUXQL
YRS\V\P\XTLRÔLTXQ_\SXTLOXSXTTRQbLYNQL[QN[XQLXgXS]P\NOLRÔLSǸ [VXP\NOLNYLPUXL�NQhlLcUXPUXQLPX̀[NQRQbLNQL[XQ̀ROXOPL
RÔLcUXPUXQLNQLONPL\OSNQ[NQRPX̂LNQLPNLZXL\OSNQ[NQRPX̂L\OLPUXL�NQheLiUXLMNOPQRSPNQLTURVVLSUXShLRVVL̀RPXQ\RVTLRÔLVRZNQL
\OSV]̂X̂L\OLPUXL�NQhLRÔLXOPXQ\OWL\OPNLPUXL�NQhLT\PXLRÔLTURVVLhXX[LY]VVL̂XPR\VX̂LRSSN]OPTLPUXQXNYe
GHIJoJmJmLMNOPQRSPNQLRWQXXTLPNLY]QO\TULT]YY\S\XOPLTPRYYLc\PULPUXLQXn]\T\PXLXg[XQ\XOSXL�\OLSǸ[RQRZVXL[QNaXSPTL�LPb[XlLT\�XL
RÔLVNSRP\NO�LRÔLSǸ [XPXOPLY]VV�P\̀XL�QNaXSPLSNOTPQ]SP\NOLPXR̀LYR̀\V\RQLc\PULVNSRVLSNÔ\P\NOTLYNQLPUXLN_XQRVVL
[XQYNQ̀ROSXLNYLPUXL�NQhLNYLPUXL�QNaXSPLPNL̀XXPLPUXLN_XQRVVL��\VXTPNOXL�SUX̂]VX�lLYN]ÔL\OLPUXL�[XS\Y\SRP\NOTlL̂X_XVN[X̂L
ZbLPUXLMNOTPQ]SP\NOL�RORWXQLRÔLjQSU\PXSPlLRÔLR[[QN_X̂LZbLPUXLdcOXQL�RVTNLQXYXQQX̂LUXQX\OLRTL��QNaXSPL�SUX̂]VX��eLL
jYPXQLR[[QN_X̂LZbLPUXLMNOTPQ]SP\NOL�RORWXQlLPUXL[Q\̀RQbL̀ X̀ZXQTLNYLPUXL�QNaXSPLSNOTPQ]SP\NOLPXR̀LTURVVLONPLZXL
QXRTT\WOX̂LNQLNPUXQc\TXLQX̀N_X̂LYQǸLPUXL�QNaXSPL]OVXTTLPUXbLVXR_XLPUXLX̀[VNbLNYLPUXLMNOPQRSPNQlLNQL]OVXTTLPUXL
MNOTPQ]SP\NOL�RORWXQLNQLPUXLdcOXQLTURVVLQXRTNORZVbLQXn]XTPLRLSUROWXlLNQLPUXL[RQP\XTLNPUXQc\TXLRWQXXeLiUXLMNOTPQ]SP\NOL
�RORWXQLNQLdcOXQL̀RbLQXRTNORZVbLQXn]XTPLPURPLRObL̀X̀ZXQLNYLPUXL�QNaXSPLSNOTPQ]SP\NOLPXR̀LZXLQX̀N_X̂lLRÔL\OLT]SUL
X_XOPLPUXLMNOPQRSPNQLTURVVL̀RhXLT]SULSUROWXLc\PU\OLTX_XOL���L̂RbTLRYPXQLQXSX\[PLNYLONP\SXLPUXQXNYeLiUXLdcOXQLTURVVLUR_XL
PUXLQ\WUPLPNLR[[QN_XLRObLQX[VRSX̀XOPL̀X̀ZXQTLNYLPUXL�QNaXSPLSNOTPQ]SP\NOLPXR̀LRÔLTURVVLT\̀\VRQVbLUR_XLPUXLQ\WUPLPNL
R[[QN_XLRVVLNPUXQLPN[�VX_XVLT][XQ_\TNQbLRÔLR̂ \̀O\TPQRP\_XL[XQTNOOXVLRTT\WOX̂LY]VV�P\̀XLPNLPUXL�QNaXSPlLRÔLPUXLTR̀XLTURVVL
ONPLZXLSUROWX̂Lc\PUN]PLPUXL[Q\NQLcQ\PPXOLSNOTXOPLNYLPUXLMNOTPQ]SP\NOL�RORWXQeLMNOTPQ]SP\NOL�RORWXQkTLR[[QN_RVLRÔL
SNOTXOPLTURVVLONPLZXL]OQXRTNORZVbLc\PUUXV̂e

GHIJoJ�LiUXLMNOPQRSPNQL̀RbL̀RhXLT]ZTP\P]P\NOTLNOVbLc\PULPUXLSNOTXOPLNYLPUXLdcOXQlLRYPXQLX_RV]RP\NOLZbLPUXLjQSU\PXSPlL
\OLSNOT]VPRP\NOLc\PULPUXLMNOTPQ]SP\NOL�RORWXQlLRÔL\OLRSSNQ̂ROSXLc\PULRLMUROWXLdQ̂XQLNQLMNOTPQ]SP\NOLMUROWXL
~\QXSP\_XeLMNOPQRSPNQLTURVVL\OYNQ̀LPUXLMNOTPQ]SP\NOL�RORWXQLRÔLjQSU\PXSPL\OLcQ\P\OWLNYLPUXLORP]QXLNYLT]SULQXn]XTPX̂L
X̂_\RP\NOTLRPLPUXLP\̀XLPUXL̀RPXQ\RVL\TLT]Z̀ \PPX̂LYNQLR[[QN_RVlLRÔLTURVVLQXn]XTPLcQ\PPXOLR[[QN_RVLYQǸ LPUXLdcOXQLNYLPUXL
X̂_\RP\NOLYQǸ LPUXLQXn]\QX̀XOPTLNYLPUXLMNOPQRSPL~NS]̀ XOPTe

GHIJoJ�JmLL�bLT]Z̀ \PP\OWLRLQXn]XTPLYNQLR[[QN_RVLNYLRL̂X_\RP\NOLNQLT]ZTP\P]PXlLMNOPQRSPNQLcRQQROPTLPNLdcOXQLPURP�L�R�L\PLURTL
\O_XTP\WRPX̂LPUXL[QN[NTX̂LT]ZTP\P]PXL[QN̂]SPLRÔL̂XPXQ̀\OX̂LPURPL\PL\TLXn]RVL\OLRVVLQXT[XSPTLPNLPUXLT[XS\Y\X̂L̀RPXQ\RVlLRÔL
�Z�L\PLc\VVLSNNQ̂\ORPXLPUXL\OTPRVVRP\NOLNYLPUXLT]ZTP\P]PXlLRÔL̀RhXLPUXLSUROWXTLQXn]\QX̂LPNL\OSNQ[NQRPXLPUXLT]ZTP\P]PXL\OPNL
PUXL�NQhlLc\PUN]PLR̂ \̂P\NORVLSNTPLPNLdcOXQeLMNOPQRSPNQLTURVVL[QN_\̂XlLc\PUN]PLSNTPLPNLdcOXQlLX_\̂XOSXLVXR̂\OWLPNLRL
QXRTNORZVXLSXQPR\OPbLPURPLPUXL[QN[NTX̂LT]ZTP\P]P\NOLNQL̂X_\RP\NO�L�R�Lc\VVL[QN_\̂XLRLn]RV\PbLNYLQXT]VPLRPLVXRTPLXn]RVLPNLPUXL
T[XS\Y\X̂L̀RPXQ\RV�L�Z�L\TLRPLVXRTPLXn]RVL\OLTXQ_\SXRZ\V\PbLPNLPUXLT[XS\Y\X̂L̀RPXQ\RV�L�S�Lc\VVLONPLXOPR\VLSUROWXTL\OL̂XPR\VTL
RÔLSNOTPQ]SP\NOLNYLQXVRPX̂L�NQhLNPUXQLPUROLPUNTXLR[[QN_X̂LZbLMNOTPQ]SP\NOL�ROWXQLNQLjQSU\PXSPLPNLZXL[XQYNQ̀X̂LRPL
ONLR̂ \̂P\NORVLSNTPLPNLdcOXQ�LRÔL�̂�Lc\VVL[QN_\̂XLRLSNTPLR̂_ROPRWXL�PNLZXLSQX̂\PX̂LPNLdcOXQ�LNQLNPUXQLZXOXY\PLPNLdcOXQeL
jVVL[QN[NTX̂LT]ZTP\P]P\NOTLTURVVLZXLT]ZaXSPLPNLdcOXQkTLY\ORVLR[[QN_RVlLcU\SUL̀RbLZXLW\_XOLNQLc\PUUXV̂L\OLdcOXQTLTNVXL
\̂TSQXP\NOLRTLTXPLYNQPULRZN_Xe

GHIJoJ�J�LLLjObLVNTTLNQL̂R̀RWXLRQ\T\OWLYQǸ LROL]OR[[QN_X̂LT]ZTP\P]P\NOLNYLRObL̀RPXQ\RVLNQLRObL̀XPUN̂LYQǸ LPUNTXL
NQ\W\ORVVbLT[XS\Y\X̂LTURVVLZXLZNQOXLZbLMNOPQRSPNQLc\PUN]PLSNTPLPNLdcOXQlL]OVXTTLT]SULT]ZTP\P]P\NOLcRTL̀R̂XLRPLPUXL
cQ\PPXOLQXn]XTPLNQL̂\QXSP\NOLNYLdcOXQe
GHIJoJILiUXLMNOPQRSPNQLTURVVLXOYNQSXLTPQ\SPL̂\TS\[V\OXLRÔLWNN̂LNQ̂XQLR̀NOWLPUXLMNOPQRSPNQkTLX̀[VNbXXTLRÔLNPUXQL
[XQTNOTLSRQQb\OWLN]PLPUXL�NQheLiUXLMNOPQRSPNQLTURVVLONPL[XQ̀\PLX̀[VNb̀ XOPLNYL]OY\PL[XQTNOTLNQL[XQTNOTLONPL[QN[XQVbL
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HIJKKLMNJONPQHIHNQHHJROLMNPSNPTLUNVOWNXSYILYNSYNSPTLYNZLYHSONJO[SK[LMNJONPTLNZLY\SYUQO]LNS\NPTLN̂SYINXTS_NJONPTLN
YLQHSOQ̀KLNSZJOJSONS\NPTLNaSOHPYb]PJSONcQOQRLYNSYNdXOLY_NJHNJO]SUZLPLOPNSYN]QYLKLHHNJONPTLNLeL]bPJSONS\NPTLN̂SYINSYN
SPTLYXJHLNbOHQPJH\Q]PSYWNHTQKKǸLN\SYPTXJPTNYLUS[LMNbZSONPTLNYLfbLHPNS\NPTLNdXOLYg

hijklkjkminTLNaSOPYQ]PSYNHTQKKNLUZKSWNSOKWNKQ̀SYNSONPTLNoYSpL]PNSYNJON]SOOL]PJSONXJPTNJPHN̂SYIN]QZQ̀KLNS\NXSYIJORN
TQYUSOJSbHKWNXJPTNQKKNPYQMLH_N]YQ\PHNQOMNQOWNSPTLYNJOMJ[JMbQKHNQHHS]JQPLMNXJPTNPTLN̂SYINPSǸLNZLY\SYULMgNqPNHTQKKǸLNPTLN
YLHZSOHJ̀JKJPWNS\NPTLNaSOPYQ]PSYNPSNQOPJ]JZQPLNQOMNZKQONPSNUJPJRQPLNQOWNZSPLOPJQKNHPYJILH_NZJ]ILPJOR_NXSYINHPSZZQRLH_N
HKSXMSXOHNSYNSPTLYNMJHYbZPJ[LNKQ̀SYNYLKQPLMNQ]PJ[JPWNQPNSYNQ̀SbPNPTLNoYSpL]PN\SYNQOWNYLQHSOǸWNQOWSOLNLUZKSWLMNSYN
LORQRLMǸWNPTLNaSOPYQ]PSYNPSNZLY\SYUNPTLN̂ SYIgNnTLYLNHTQKKǸLNOSNKS]ISbPNQPNPTLNoYSpL]PǸWNPTLNaSOPYQ]PSYgNnTLN
aSOPYQ]PSYNHTQKKǸLNYLHZSOHJ̀KLN\SYNZYS[JMJORNPTLNUQOZSXLYNYLfbJYLMNPSNZYS]LLMNbOJUZLMLMNXJPTNPTLN̂SYINbOMLYNQOWN
]JY]bUHPQO]LgNaSOPYQ]PSYNHTQKKǸLNYLHZSOHJ̀KLNPSNZLY\SYUNQKKNQ]PJSOHNPSNUJPJRQPLNQOMǸLQYNHb]TN]SHPHNQHHS]JQPLMNXJPTN
QOWNHPYJILH_NZJ]ILPJOR_NXSYINHPSZZQRLH_NHKSXMSXOHNSYNSPTLYNMJHYbZPJ[LNQ]PJ[JPWNQPNSYNQ̀SbPNPTLNoYSpL]PNr\SYNLeQUZKLNQOMN
XJPTSbPNKJUJPQPJSO_NHJROQRL_N\LO]JOR_NHLZQYQPLNRQPLH_NPLUZSYQYWNYSQMH_NYLHLY[LMNTSbYHNS\N̂ SYIN\SYNHLZQYQPLN
sb̀]SOPYQ]PSYH_NHL]bYJPWNZLYHSOOLK_NLP]gtNQHNMLLULMNOL]LHHQYWǸWNPTLNaSOPYQ]PSY_NaSOHPYb]PJSONcQOQRLYNSYNdXOLYN\SYN
PTLNHQ\LPWNS\NPTLNS]]bZQOPHNS\NPTLNHJPLNQOMNZYSRYLHHNS\NPTLN̂SYINZbYHbQOPNPSNPTLNcJKLHPSOLNs]TLMbKLgN

hijklkjkuiqON]QHLNPTLNZYSRYLHHNS\NPTLN̂ SYINPSǸLNZLY\SYULMǸWNPTLNaSOPYQ]PSYNJHNQ\\L]PLMǸWNQOWNbOMbLNMLKQWNJON
\bYOJHTJORNSYNJOHPQKKJORNQOWNJPLUHNSYNUQPLYJQKHNSYNLfbJZULOPNYLfbJYLMNZbYHbQOPNPSNJPHNVRYLLULOPNXJPTNPTLNdXOLYN
L̀]QbHLNS\NQN]SO\KJ]PNJO[SK[JORNQOWNKQ̀SYNQRYLLULOPNSYNYLRbKQPJSO_NPTLNdXOLYNUQWNYLfbJYLNPTLNSPTLYNUQPLYJQKNSYN
LfbJZULOPNS\NLfbQKNIJOMNQOMNfbQKJPWǸLNZYS[JMLMNZbYHbQOPNPSNQNaTQORLNdYMLYNSYNaSOHPYb]PJSONaTQORLNvJYL]PJ[LǸbPNJON
OSN]QHLNHTQKKNPTLNQUSbOPNS\NHb]TN]TQORLǸLN]TQYRLMǸWNPTLNaSOPYQ]PSYNPSNPTLNdXOLYNQHNQONQMMJPJSOQKN]SHPNPSNZLY\SYUNPTLN
^SYINZbYHbQOPNPSNJPHNaSOPYQ]PNvS]bULOPHg

hijklkjkjNnTLNaSOPYQ]PSYNHTQKKNLOHbYLNPTQPNJPHN̂SYIN]SOPJObLHNbOJOPLYYbZPLMNZbYHbQOPNPSNPTLNoYSpL]PNs]TLMbKLNMbYJORNPTLN
ZLOMLO]WNS\NQOWNKQ̀SYNMJHZbPLg

hijkwixyzzy{|}
hijkwkmNqONQMMJPJSONPSNQKKNXQYYQOPJLHNZYS[JMLMNPSNPTLNaSOPYQ]PSYǸWNsb̀]SOPYQ]PSYH_N]SOHbKPQOPHNSYNSPTLYH_N]SZJLHNS\N
XTJ]TNPTLNaSOPYQ]PSYNHTQKKNMLKJ[LYNQOMNQHHJRONPSNPTLNdXOLY_NPTLNaSOPYQ]PSYNXQYYQOPHNPSNPTLNdXOLY_NaSOHPYb]PJSON
cQOQRLY_NQOMNVY]TJPL]PNPTQPNUQPLYJQKHNQOMNLfbJZULOPN\bYOJHTLMNbOMLYNPTLNaSOPYQ]PNXJKKǸLNS\NPTLǸLHPNfbQKJPWNQOMNOLXN
bOKLHHNPTLNaSOPYQ]PNvS]bULOPHNYLfbJYLNSYNZLYUJPNSPTLYXJHLgNnTLNaSOPYQ]PSYN\bYPTLYNXQYYQOPHNPTQPNPTLN̂SYINXJKKN
]SO\SYUNPSNPTLNYLfbJYLULOPHNS\NPTLNaSOPYQ]PNvS]bULOPHNQOMNXJKKǸLN\YLLN\YSUNML\L]PH_NLe]LZPN\SYNPTSHLNJOTLYLOPNJONPTLN
fbQKJPWNS\NPTLN̂SYINPTLNaSOPYQ]PNvS]bULOPHNYLfbJYLNSYNZLYUJPgN̂SYI_NUQPLYJQKH_NSYNLfbJZULOPNOSPN]SO\SYUJORNPSNPTLHLN
YLfbJYLULOPHNUQWǸLN]SOHJMLYLMNML\L]PJ[LgNnTLNaSOPYQ]PSY~HNXQYYQOPWNLe]KbMLHNYLULMWN\SYNMQUQRLNSYNML\L]PN]QbHLMN
ẀNQ̀bHL_NQKPLYQPJSOHNPSNPTLN̂SYINOSPNLeL]bPLMǸWNPTLNaSOPYQ]PSY_NJUZYSZLYNSYNJOHb\\J]JLOPNUQJOPLOQO]L_NJUZYSZLYN
SZLYQPJSO_NSYNOSYUQKNXLQYNQOMNPLQYNQOMNOSYUQKNbHQRLgNq\NYLfbJYLMǸWNPTLNaSOHPYb]PJSONcQOQRLYNSYNVY]TJPL]P_NPTLN
aSOPYQ]PSYNHTQKKN\bYOJHTNHQPJH\Q]PSYWNL[JMLO]LNQHNPSNPTLNIJOMNQOMNfbQKJPWNS\NUQPLYJQKHNQOMNLfbJZULOPg

hijkwkuNVKKNUQOb\Q]PbYLYH~NXQYYQOPJLHNHTQKKǸLNQMMYLHHLMNQOMNQHHJROLMNPSNPTLNdXOLYNQOMNMLKJ[LYLMNPSNPTLNdXOLYNbZSON
]SUZKLPJSONS\NPTLN̂SYINQOMNYL]LJ[LMNZYJSYNPSNPTLNYLfbLHPN\SYN�JOQKNoQWULOPgNaSOPYQ]PSYNHTQKKNZLY\SYUNQKKN̂SYINJONHb]TN
QNUQOOLYNHSNQHNPSNS̀PQJONQOMNZYLHLY[LNQOWNQOMNQKKNHb]TNUQOb\Q]PbYLYH~NXQYYQOPJLHg

hijkwkjNVKKNUQPLYJQK_NLfbJZULOP_NSYNSPTLYNHZL]JQKNXQYYQOPJLHNYLfbJYLMǸWNPTLNaSOPYQ]PNvS]bULOPHNHTQKKǸLNJHHbLMNJONPTLN
OQULNS\NPTLNdXOLY_NSYNHTQKKǸLNPYQOH\LYQ̀KLNPSNPTLNdXOLY_NQOMNHTQKKN]SUULO]LNJONQ]]SYMQO]LNXJPTNsL]PJSON�g�g�g

hijk�i�y���
nTLNaSOPYQ]PSYNHTQKKNZQWNHQKLH_N]SOHbULY_NbHLNQOMNHJUJKQYNPQeLHN\SYNPTLN̂ SYINSYNZSYPJSOHNPTLYLS\NZYS[JMLMǸWNPTLN
aSOPYQ]PSYNPTQPNQYLNKLRQKKWNLOQ]PLMNXTLOǸJMHNQYLNYL]LJ[LMNSYNOLRSPJQPJSOHN]SO]KbMLM_NXTLPTLYNSYNOSPNWLPNL\\L]PJ[LNSYN
ULYLKWNH]TLMbKLMNPSNRSNJOPSNL\\L]PgNgNnTLNdXOLY_NQHNJMLOPJ\JLMNSONoQRLN�NS\NPTJHN�LOLYQKNaSOMJPJSOH_NJHNQNOSOZYS\JPN
LMb]QPJSOQKN\Q]JKJPWNQOMNJHNPTLYL\SYLN�PQe�LeLUZP�NJONQ]]SYMQO]LNXJPTNPTLNQZZKJ]Q̀KLNKQXHNS\NPTLNsPQPLNS\N�LXN�SYINQOMN
XJPTNaTQZPLYN��NS\NPTLNqOPLYOQKN�L[LObLNaSML_NQHNUSHPNYL]LOPKWNQULOMLM_N\SYN]SKKL]PJSONS\NQKKNHQKLHNQOMNLe]JHLNPQeLHgNN
�eLUZPJSONaLYPJ\J]QPLHNXJKKǸLN\bYOJHTLM_NbZSONYLfbLHP_NPSNPTLNaSOPYQ]PSYǸWNPTLNdXOLYg



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�����!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!���-.�/.�0�1'�
����2�02���-�
��"���3�"���4
����-��50���,������6����$�
����2��2���- ��$��
��(
����$!#� ��$�#����$�"�(
��
��7�����$��
�#� �!�"�!��
�#��8���$�"����!��
�"!����,������������
�
���!���	
�����$9�'��$�
(�:��%�����'
����
����
��������%�
#!��
�$ ��7!�#�"
���(
;!�!�
���!��$��
�
<=>?@AB�>=C� D�-��/�0���E

FF

GHIJKHLMNOPQRSHTMMRSHUVQPWMRSHXYZH[VO\]PXYWMĤPQ_H̀X̂R
GHIJKJabcdefggbhijfklmgfbnkhompfpbmdbijfbqhdikrsibthsuvfdigwbijfbxldfkwbrggmgifpbyzbijfbqhdgikusimhdb{rdr|fkwbgjreeb
gfsukfbrdpbnrzb}hkbijfbyumepmd|bnfkvmi~b�jfbqhdikrsihkbgjreebgfsukfbrdpbnrzb}hkbhijfkbnfkvmigwb}ffgwbemsfdgfgwbrdpb
mdgnfsimhdgbyzb|hofkdvfdibr|fdsmfgbdfsfggrkzb}hkbnkhnfkbf�fsuimhdbrdpbshvnefimhdbh}bijfb�hk�bijribrkfbsugihvrkmezb
gfsukfpbr}ifkbf�fsuimhdbh}bijfbqhdikrsibrdpbef|reezbkf�umkfpbribijfbimvfbympgbrkfbkfsfmofpbhkbdf|himrimhdgbshdseupfp~

GHIJKJ�b�jfbqhdikrsihkbgjreebshvnezblmijbrdpb|mofbdhimsfgbkf�umkfpbyzbrnnemsryefberlgwbgiriuifgwbhkpmdrdsfgwbshpfgwb
kuefgbrdpbkf|uerimhdgwbrdpberl}uebhkpfkgbh}bnuyemsbruijhkmimfgbrnnemsryefbihbnfk}hkvrdsfbh}bijfb�hk�~

GHIJKJIb�}bijfbqhdikrsihkbnfk}hkvgb�hk�bljfkfbmib�dflbhkbgjhuepbjrofb�dhldbmibihbyfbshdikrkzbihbrnnemsryefberlgwb
giriuifgwbhkpmdrdsfgwbshpfgwbkuefgbrdpbkf|uerimhdgwbhkberl}uebhkpfkgbh}bnuyemsbruijhkmimfgwbijfbqhdikrsihkbgjreebrgguvfb
rnnkhnkmrifbkfgnhdgmymemizb}hkbgusjb�hk�brdpbgjreebyfrkbijfbshgigbriikmyuiryefbihbshkkfsimhd~

GHIJKJ�H[VYWMX]MZHVNH�Y�YV̂YH[VYZPQPVYRJb�ijfb�qhdsfrefpbqhdpmimhdg��wbijfbqhdikrsihkwbrgbrbshdpmimhdbnkfsfpfdibihb
vr�md|brbqermvb}hkbrdbrp�ugivfdibmdbijfbqhdikrsib�uvbhkbijfbqhdikrsib�mvfbrgbrbkfgueibh}bgusjwbgjreebnkhvniezbnkhompfb
dhimsfbihbijfbxldfkwbqhdgikusimhdb{rdr|fkwbrdpbijfb�ksjmifsibyf}hkfbshdpmimhdgbrkfbpmgiukyfpbrdpbmdbdhbfofdiberifkb
ijrdbilfdiz�hdfb����bprzgbr}ifkb}mkgibhygfkordsfbh}bijfbqhdsfrefpbqhdpmimhdg~b�}bijfbqhdikrsihkbphfgbdhibnkhompfb
lkmiifdbdhimsfbihbijfbxldfkwbijkhu|jbijfbqhdgikusimhdb{rdr|fkwblmijmdbijfbkf�umkfpbimvfbrdpbhijfklmgfbmdb
shd}hkvrdsfblmijbijfbkf�umkfvfdigbh}bgusjblkmiifdbdhimsfwbqhdikrsihkbgjreebyfbpffvfpbihbjrofblrmofpbgusjbqermvbrdpb
gjreebdhibyfbfdimiefpbihbvr�fbrdzbqermvb}hkbrdzbkfvfpmfgb}hkbgusjbqhdsfrefpbqhdpmimhdgwbmdseupmd|bqhdikrsib�mvfb
f�ifdgmhd~b�jfb�ksjmifsibrdpbqhdgikusimhdb{rdr|fkblmeebmdofgim|rifbgusjbshdpmimhdgbrdpwbrpomgfbijfbqhdikrsihkbmdb
lkmimd|brgbihbjhlbihbnkhsffpwbghbrgbihbvmdmvm�fbrdzbpferzbihbijfb�kh�fsi~bb�}bijfb�ksjmifsiwbmdbshdgueirimhdblmijbijfb
qhdgikusimhdb{rdr|fkwbpfifkvmdfgbijribijfbshdpmimhdgbpm}}fkbvrifkmreezbrdpbsrugfbrdbmdskfrgfbhkbpfskfrgfbmdbijfb
qhdikrsihk�gbshgibh}wbhkbimvfbkf�umkfpb}hkwbnfk}hkvrdsfbh}brdzbnrkibh}bijfb�hk�wbrdbrp�ugivfdibh}brsiurebshgibmdbijfb
qhdikrsib�uvbhkbqhdikrsib�mvfwbhkbyhij~b�}bijfbqhdgikusimhdb{rdr|fkwbpfifkvmdfgbijribijfbshdpmimhdgbribijfbgmifbrkfbdhib
vrifkmreezbpm}}fkfdib}khvbijhgfbmdpmsrifpbmdbijfbqhdikrsibthsuvfdigwbhkbhijfklmgfbphbdhib}reeblmijmdbrbsrif|hkzbh}brb
qhdsfrefpbqhdpmimhdgbrgbgfib}hkijbryhofwbrdpbijribdhbsjrd|fbmdbijfbifkvgbh}bijfbqhdikrsib�m~f~bqhdikrsib�uvbhkbijfb
qhdikrsib�mvf�bmgb�ugim}mfpwbijfbqhdgikusimhdb{rdr|fkbgjreebnkhvniezbdhim}zbijfbxldfkwb�ksjmifsiwbrdpbqhdikrsihkbmdb
lkmimd|wbgirimd|bijfbkfrghdg~bqermvgbmdbhnnhgmimhdbihbgusjbpfifkvmdrimhdbvugibyfbvrpfblmijmdbifdb����bprzgbr}ifkbijfb
xldfkbjrgb|mofdbdhimsfbh}bmigbpfifkvmdrimhd~

GHIJKJ�b�}wbmdbijfbshukgfbh}bijfb�hk�wbijfbqhdikrsihkbfdshudifkgbjuvrdbkfvrmdgbhkbkfsh|dm�fgbijfbf�mgifdsfbh}byukmreb
vrk�fkgwbrksjrfheh|msrebgmifgbhkblfierdpgbdhibmdpmsrifpbmdbijfbqhdikrsibthsuvfdigwbijfbqhdikrsihkbgjreebmvvfpmrifezb
gugnfdpbrdzbhnfkrimhdgbijriblhuepbr}}fsibijfvbrdpbgjreebdhim}zbijfbxldfkwbqhdgikusimhdb{rdr|fkwbrdpb�ksjmifsi~b
cnhdbkfsfmnibh}bgusjbdhimsfwbijfbxldfkbgjreebnkhvniezbir�fbrdzbrsimhdbdfsfggrkzbihbhyirmdb|hofkdvfdirebruijhkm�rimhdb
kf�umkfpbihbkfguvfbijfbhnfkrimhdg~b�jfbqhdikrsihkbgjreebshdimdufbihbgugnfdpbgusjbhnfkrimhdgbudimebhijfklmgfbmdgikusifpb
yzbijfbxldfkbyuibgjreebshdimdufblmijbreebhijfkbhnfkrimhdgbijribphbdhibr}}fsibijhgfbkfvrmdgbhkb}friukfg~b�f�ufgigb}hkb
rp�ugivfdigbmdbijfbqhdikrsib�uvbrdpbqhdikrsib�mvfbrkmgmd|b}khvbijfbf�mgifdsfbh}bgusjbkfvrmdgbhkb}friukfgbvrzbyfb
vrpfbrgbnkhompfpbmdb�kimsefb��~

GHIJ�H�]]V̂XYWMR
GHIJ�Jab�jfbqhdikrsihkbgjreebmdseupfbmdbijfbqhdikrsib�uvbreebreehlrdsfgbgirifpbmdbijfbqhdikrsibthsuvfdig~b�ifvgb
shofkfpbyzbreehlrdsfgbgjreebyfbgunnemfpb}hkbgusjbrvhudigbrdpbyzbgusjbnfkghdgbhkbfdimimfgbrgbijfbxldfkbvrzbpmkfsiwbyuib
ijfbqhdikrsihkbgjreebdhibyfbkf�umkfpbihbfvnehzbnfkghdgbhkbfdimimfgbihbljhvbijfbqhdikrsihkbjrgbkfrghdryefbhy�fsimhd~

GHIJ�J�bcdefggbhijfklmgfbnkhompfpbmdbijfbqhdikrsibthsuvfdig�
Ja reehlrdsfgbgjreebshofkbijfbshgibihbijfbqhdikrsihkbh}bvrifkmregbrdpbf�umnvfdibpfemofkfpbribijfbgmifbrdpbreeb

kf�umkfpbir�fgwbefggbrnnemsryefbikrpfbpmgshudig�
J� qhdikrsihk�gbshgigb}hkbudehrpmd|brdpbjrdpemd|bribijfbgmifwberyhkwbmdgireerimhdbshgigwbhofkjfrpwbnkh}miwbrdpb

hijfkbf�nfdgfgbshdifvnerifpb}hkbgirifpbreehlrdsfbrvhudigbgjreebyfbmdseupfpbmdbijfbqhdikrsib�uvbyuib
dhibmdbijfbreehlrdsfg�brdp

JI ljfdfofkbshgigbrkfbvhkfbijrdbhkbefggbijrdbreehlrdsfgwbijfbqhdikrsib�uvbgjreebyfbrp�ugifpbrsshkpmd|ezb
yzbqjrd|fbxkpfk~b�jfbrvhudibh}bijfbqjrd|fbxkpfkbgjreebkf}efsib���bijfbpm}}fkfdsfbyfilffdbrsiurebshgigb
rdpbijfbreehlrdsfgbudpfkb�fsimhdb�~�~�~�brdpb���bsjrd|fgbmdbqhdikrsihk�gbshgigbudpfkb�fsimhdb�~�~�~�~

GHIJ�JIb{rifkmregbrdpbf�umnvfdibudpfkbrdbreehlrdsfbgjreebyfbgfefsifpbyzbijfbxldfkblmijbkfrghdryefbnkhvnidfgg~
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HIJKLIMNOPQRSTPSUPST
HIJKLKVWXYZW[\]̂_̀â\_WbỲccWZdec\fẀWa\deẐZ]̂WbgeZ_h]̂Z]iZ]̂Ẁ]iW]ZaZbb̀_fẀbbhb̂̀]̂bWjY\WbỲccWkZWh]Ẁ̂ Ẑ]ì]aZẀ̂W
ŶZWl_\mZâWbĥZWig_h]nWeZ_o\_d̀]aZW\oŴYZWp\_qrWXYZWbgeZ_h]̂Z]iZ]̂WbỲccW_Ze_ZbZ]̂ŴYZW[\]̂_̀â\_sẀ]iW
a\ddg]hàĥ\]bWnhtZ]Ŵ\ŴYZWbgeZ_h]̂Z]iZ]̂WbỲccWkZẀbWkh]ih]nẀbWhoWnhtZ]Ŵ\ŴYZW[\]̂_̀â\_r

HIJKLKuWXYZW[\]̂_̀â\_sẀbWb\\]ẀbWe_̀âhàkcZẀôZ_Ẁj̀_iW\oŴYZW[\]̂_̀âsWbỲccW]\̂hofŴYZWvj]Z_Ẁ]iWw_aYĥZâsW
Ŷ_\gnYŴYZW[\]b̂_gâh\]Wx ]̀̀nZ_sW\oŴYZW]̀dZẀ]iWyg̀chohàĥ\]bW\oẀWe_\e\bZiWbgeZ_h]̂Z]iZ]̂rWpĥYh]Wz{WìfbW\oW
_ZaZhêW\oŴYZWh]o\_d̀ ĥ\]sŴYZW[\]b̂_gâh\]Wx ]̀̀nZ_Wd̀fW]\̂hofŴYZW[\]̂_̀â\_sWb̂̀ ĥ]nWjYẐYZ_ŴYZWvj]Z_sŴYZW
[\]b̂_gâh\]Wx ]̀̀nZ_sW\_ŴYZWw_aYĥZâW|z}WỲbW_Z̀b\]̀kcZW\kmZâh\]Ŵ\ŴYZWe_\e\bZiWbgeZ_h]̂Z]iZ]̂W\_W|~}W_Zygh_ZW
ìiĥh\]̀cŴhdZWo\_W_ZthZjr

HIJKLKJWXYZW[\]̂_̀â\_WbỲccW]\̂WZdec\fẀWe_\e\bZiWbgeZ_h]̂Z]iZ]̂Ŵ\WjY\dŴYZWvj]Z_sW[\]b̂_gâh\]Wx ]̀̀nZ_sW\_W
w_aYĥZâWỲbWd̀iZW_Z̀b\]̀kcZẀ]iŴhdZcfW\kmZâh\]rWXYZW[\]̂_̀â\_WbỲccW]\̂WaỲ]nZŴYZWbgeZ_h]̂Z]iZ]̂WjĥY\ĝŴYZW
vj]Z_�bWa\]bZ]̂sWjYhaYWbỲccW]\̂Wg]_Z̀b\]̀kcfWkZWjĥYYZciW\_WiZc̀fZir

HIJKV�I��STQ��T�Q��I��S�TQN�TR�SI�SUIMN��RTT��IM��PUN�P�
HIJKV�KVWXYZW[\]̂_̀â\_sWe_\dêcfẀôZ_WkZh]nẀj̀_iZiŴYZW[\]̂_̀âsWbỲccWbgkdĥWo\_ŴYZWvj]Z_�bẀ]iWw_aYĥZâ�bW
h]o\_d̀ ĥ\]sẀ]iŴYZW[\]b̂_gâh\]Wx ]̀̀nZ_�bWgbZWh]WiZtZc\eh]nŴYZWl_\mZâWbaYZigcZW|�ŴYZW[\]b̂_gâh\]W�aYZigcZ�}sẀW
[\]̂_̀â\_�bWa\]b̂_gâh\]WbaYZigcZWo\_ŴYZWp\_qrWXYZW[\]b̂_ghâh\]WW�aYZigcZWbỲccWa\]̂̀h]WiẐ̀hcẀee_\e_h̀̂ZWo\_ŴYZW
l_\mZâsWh]acgih]nW|z}ŴYZWì ẐW\oWa\ddZ]aZdZ]̂W\oŴYZWp\_qsWh]̂Z_hdWbaYZigcZWdhcZb̂\]ZWì ẐbsẀ]iŴYZWì ẐW\oW
�gkb̂̀]̂h̀cW[\decẐh\]�W|~}Ẁ]Ẁee\_̂h\]dZ]̂W\oŴYZWp\_qWkfWa\]b̂_gâh\]Ẁâhtĥf�Ẁ]iW|�}ŴYZŴhdZW_Zygh_ZiWo\_W
a\decẐh\]W\oWZ̀aYWe\_̂h\]W\oŴYZWp\_qrWXYZWbaYZigcZWbỲccWe_\thiZWo\_ŴYZW\_iZ_cfWe_\n_Zbbh\]W\oŴYZWp\_qŴ\W
a\decẐh\]Ẁ]iWbỲccW]\̂WZ�aZZiŴhdZWchdĥbWag__Z]̂Wg]iZ_ŴYZW[\]̂_̀âW�\agdZ]̂brWXYZWbaYZigcZWbỲccWkZW_ZthbZiẀ̂W
èe_\e_h̀̂ZWh]̂Z_t̀cbẀbW_Zygh_ZiWkfŴYZWa\]iĥh\]bW\oŴYZWp\_qẀ]iWl_\mZârWXYZW[\]̂_̀â\_WbỲccWa\\eZ_̀̂ZWjĥYŴYZW
[\]b̂_gâh\]Wx ]̀̀nZ_Wh]WbaYZigch]nẀ]iWeZ_o\_dh]nŴYZW[\]̂_̀â\_�bWp\_qŴ\Ẁt\hiWa\]ochâWjĥYsẀ]iẀbŴ\WàgbZW]\W
iZc̀fWh]sŴYZWj\_qW\_ẀâhtĥhZbW\oW\̂YZ_W[\]̂_̀â\_bsW\_ŴYZWa\]b̂_gâh\]W\_W\eZ_̀̂h\]bW\oŴYZWvj]Z_�bW\j]Wo\_aZbW\_W
�Zè_̀̂ZW[\]̂_̀â\_br

HIJKV�KuWXYZW[\]̂_̀â\_sWe_\dêcfẀôZ_WkZh]nẀj̀_iZiŴYZW[\]̂_̀âẀ]iŴYZ_Z̀ôZ_ẀbW]ZaZbb̀_fŴ\Wd̀h]̂̀h]ẀWag__Z]̂W
bgkdĥ̀̂ cWbaYZigcZsWbỲccWbgkdĥẀWbgkdĥ̀̂ cWbaYZigcZWo\_ŴYZW[\]b̂_gâh\]Wx ]̀̀nZ_�bẀ]iWw_aYĥZâ�bẀee_\t̀crWXYZW
w_aYĥZâẀ]iW[\]b̂_gâh\]Wx ]̀̀nZ_�bẀee_\t̀cWbỲccW]\̂WkZWg]_Z̀b\]̀kcfWiZc̀fZiW\_WjĥYYZcirWXYZWbgkdĥ̀̂ cW
baYZigcZWbỲccW|z}WkZWa\\_ih]̀ ẐiWjĥYŴYZW[\]̂_̀â\_�bWa\]b̂_gâh\]WbaYZigcZsẀ]iW|~}Ẁcc\jŴYZW[\]b̂_gâh\]Wx ]̀̀nZ_W
]̀iWw_aYĥZâW_Z̀b\]̀kcZŴhdZŴ\W_ZthZjWbgkdĥ̀̂ cbrW�oŴYZW[\]̂_̀â\_WòhcbŴ\WbgkdĥẀWbgkdĥ̀̂ cWbaYZigcZsW\_WòhcbŴ\W
e_\thiZWbgkdĥ̀̂ cbWh]Ẁaa\_ì]aZWjĥYŴYZẀee_\tZiWbgkdĥ̀̂ cWbaYZigcZsŴYZW[\]̂_̀â\_WbỲccW]\̂WkZWZ]̂ĥcZiŴ\Ẁ]fW
h]a_Z̀bZWh]W[\]̂_̀âW�gdW\_WZ�̂Z]bh\]W\oW[\]̂_̀âWXhdZWk̀bZiW\]ŴYZŴhdZW_Zygh_ZiWo\_W_ZthZjW\oWbgkdĥ̀̂ cbr

HIJKV�KJWXYZW[\]̂_̀â\_WbỲccWè_̂hahè ẐWjĥYW\̂YZ_W[\]̂_̀â\_bsŴYZW[\]b̂_gâh\]Wx ]̀̀nZ_sẀ]iŴYZWvj]Z_Wh]W
_ZthZjh]nẀ]iWa\\_ih]̀ ĥ]nẀccWbaYZigcZbWo\_Wh]a\_e\_̀̂h\]Wh]̂\ŴYZWl_\mZâWbaYZigcZŴỲ ŴhbWe_Zè_ZiWkfŴYZW
[\]b̂_gâh\]Wx ]̀̀nZ_rWXYZW[\]̂_̀â\_WbỲccWd̀qZW_Zthbh\]bŴ\ŴYZWa\]b̂_gâh\]WbaYZigcZẀ]iWbgkdĥ̀̂ cWbaYZigcZẀbW
iZZdZiW]ZaZbb̀_fWkfŴYZW[\]b̂_gâh\]Wx ]̀̀nZ_Ŵ\Wa\]o\_dŴ\ŴYZWl_\mZâWbaYZigcZr

HIJKV�K�WXYZW[\]̂_̀â\_WbỲccWeZ_o\_dŴYZWp\_qWh]WnZ]Z_̀cẀaa\_ì]aZWjĥYŴYZWd\b̂W_ZaZ]̂WbaYZigcZbWbgkdĥ̂ZiŴ\ŴYZW
vj]Z_sW[\]b̂_gâh\]Wx ]̀̀nZ_sẀ]iWw_aYĥZâsẀ]iWh]a\_e\_̀̂ZiWh]̂\ŴYZẀee_\tZiWl_\mZâW[\]b̂_gâh\]W�aYZigcZr

HIJKVVI���N�PST�I�SUIM��O�P�I�TIT�PIMRTP
XYZW[\]̂_̀â\_WbỲccWd̀qZẀt̀hc̀kcZsẀ̂ŴYZWl_\mZâWbĥZsŴYZW[\]̂_̀âW�\agdZ]̂bsWh]acgih]nW[Ỳ]nZWv_iZ_bsW
[\]b̂_gâh\]W[Ỳ]nZW�h_ZâhtZbsẀ]iW\̂YZ_Wx\ihohàĥ\]bsWh]Wn\\iW\_iZ_Ẁ]iWd̀_qZiWag__Z]̂cfŴ\Wh]ihàẐWohZciW
aỲ]nZbẀ]iWbZcZâh\]bWd̀iZWig_h]nWa\]b̂_gâh\]sẀ]iŴYZẀee_\tZiW�Y\eW�_̀jh]nbsWl_\igâW�̀^̀sW�̀decZbsẀ]iW
bhdhc̀_W_Zygh_ZiWbgkdĥ̀̂ cbrWXYZW[\]̂_̀â\_�bẀ̂ Ẑ]̂h\]WhbWih_ZâZiŴ\ŴYZW]ZaZbbĥfW\oWqZZeh]nẀaag_̀̂ZW_Za\_ibW\oẀccW
a\]aZ̀cZiWp\_qWb\ŴỲ Ŵ�_Za\_i�W�_̀jh]nbWjhccWa\]̂̀h]ŴYhbWh]o\_d̀ ĥ\]Wh]Wa\__ZâWiẐ̀hcẀ]iWc\àĥ\]brWWWXYZbZWbỲccWkZW
h]WZcZâ_\]haWo\_dW\_WèeZ_Wa\efsẀt̀hc̀kcZŴ\ŴYZW[\]b̂_gâh\]Wx ]̀̀nZ_sWw_aYĥZâsẀ]iWvj]Z_sẀ]iWiZchtZ_ZiŴ\ŴYZW
[\]b̂_gâh\]Wx ]̀̀nZ_Wo\_Wbgkdĥ̀̂ cŴ\ŴYZWvj]Z_Wge\]Wa\decẐh\]W\oŴYZWp\_qW|\_WbgaYWZ̀_chZ_ŴhdZẀbWd̀fWkZW
_Zygh_ZiWkfWvj]Z_}WẀbẀW_Za\_iW\oŴYZWp\_qẀbWa\]b̂_gâZir

HIJKVuIM��OI�Q��RS���I�Q�UN�TI��T��I�SUIM��O�P�
HIJKVuKVW�Y\eW�_̀jh]nbẀ_ZWi_̀jh]nbsWih̀n_̀dbsWbaYZigcZbsẀ]iW\̂YZ_Wì^̀WbeZah̀ccfWe_Zè_ZiWo\_ŴYZWp\_qWkfŴYZW
[\]̂_̀â\_W\_ẀW�gka\]̂_̀â\_sW�gk�bgka\]̂_̀â\_sWd̀]gòâg_Z_sWbgeechZ_sW\_Wihb̂_hkĝ\_Ŵ\Whccgb̂_̀̂ZWb\dZWe\_̂h\]W\oW
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HIJKLMNOPKQRIMSKTNUVWXYZQKUZK[ZJ\KIJNJWXKWX]̂[\JZK_ÙNW]UHWMXaKJNJ]HWMXaK̂UbM[HKUX\KZJHHWXYK\NUVWXYZcKdUX[_U]H[NJNZeK
ZHUX\UN\K\NUVWXYZcKZUdŜJZcKZ]IJ\[̂JZcK\JZ]NWSHWfJK̂WHJNUH[NJaK]UHÛMYZKUX\K̀NM]I[NJZcKSJN_MNdUX]JKUX\KHJZHK\UHUcK
]Û][̂UHWMXZcKVWNWXYKUX\K]MXHNM̂K\WUYNUdZcKÛ̂KMHIJNK\NUVWXYZKUX\K\JZ]NWSHWfJK\UHUKSJNHUWXWXYKHMKdUHJNWÛZaKJg[WSdJXHaK
SWSWXYaK\[]HKUX\K]MX\[WHKZbZHJdZKUX\KdJHIM\ZKM_K]MXZHN[]HWMXKUZKdUbK̀JKNJg[WNJ\KHMKZIMVKHIUHKHIJKdUHJNWÛZaK
Jg[WSdJXHKMNKZbZHJdZKUX\KHIJKSMZWHWMXKHIJNJM_K]MX_MNdKHMKHIJKhMXHNU]HKTM][dJXHZPKRIMSKTNUVWXYZKZIÛ̂KJZHÙ ŴZIKHIJK
U]H[ÛK\JHUŴKM_KÛ̂KdUX[_U]H[NJ\KMNK_ÙNW]UHJ\KWHJdZcKWX\W]UHJKSNMSJNKNĴUHWMXKHMKU\iMWXWXYKLMNOcKUdŜW_bK\JZWYXK\JHUŴZK
M_KdJ]IUXW]ÛKUX\KĴJ]HNW]ÛKJg[WSdJXHKWXKSNMSJNKNĴUHWMXKHMKSIbZW]ÛKZSU]JZKWXKHIJKZHN[]H[NJcKUX\KWX]MNSMNUHJKdWXMNK
]IUXYJZKM_K]MXZHN[]HWMXKHMKZ[WHKU]H[ÛK]MX\WHWMXZP

jklmnomoKpNM\[]HKTUHUKUNJKŴ̂[ZHNUHWMXZaKZHUX\UN\KZ]IJ\[̂JZaKSJN_MNdUX]JK]IUNHZaKWXZHN[]HWMXZaK̀NM]I[NJZaK\WUYNUdZaKUX\K
MHIJNKWX_MNdUHWMXK_[NXWZIJ\K̀bKHIJKhMXHNU]HMNKMNKR[̀]MXHNU]HMNKKHMKŴ̂[ZHNUHJKdUHJNWÛZKMNKJg[WSdJXHK_MNKZMdJKSMNHWMXK
M_KHIJKLMNOP

jklmnomlKRUdŜJZKUNJKSIbZW]ÛKJqUdŜJZKHIUHKŴ̂[ZHNUHJKdUHJNWÛZaKJg[WSdJXHaKMNKVMNOdUXZIWSaKUX\KJZHÙ ŴZIKZHUX\UN\ZK
b̀KVIW]IKHIJKLMNOKVŴ̂K̀JKi[\YJ\P

jklmnomrKRIMSKTNUVWXYZaKpNM\[]HKTUHUaKRUdŜJZaKUX\KZWdŴUNKZ[̀dWHHÛZKUNJKXMHKhMXHNU]HKTM][dJXHZPKsIJWNKS[NSMZJKWZK
HMK\JdMXZHNUHJKIMVKHIJKhMXHNU]HMNKSNMSMZJZKHMK]MX_MNdKHMKHIJKWX_MNdUHWMXKYWfJXKUX\KHIJK\JZWYXK]MX]JSHKJqSNJZZJ\KWXK
HIJKhMXHNU]HKTM][dJXHZK_MNKHIMZJKSMNHWMXZKM_KHIJKLMNOK_MNKVIW]IKHIJKhMXHNU]HKTM][dJXHZKNJg[WNJKZ[̀dWHHÛZPKtJfWJVK
b̀KHIJKuN]IWHJ]HKUX\KhMXZHN[]HWMXKvUXUYJNKWZKZ[̀iJ]HKHMKHIJK̂WdWHUHWMXZKM_KRJ]HWMXZKwPxPyzKHINM[YIKwPxPyxPK
{X_MNdUHWMXÛKZ[̀dWHHÛZK[SMXKVIW]IKHIJKhMXZHN[]HWMXKvUXUYJNKUX\KuN]IWHJ]HKUNJKXMHKJqSJ]HJ\KHMKHUOJKNJZSMXZWfJK
U]HWMXKdUbK̀JKZMKW\JXHW_WJ\KWXKHIJKhMXHNU]HKTM][dJXHZPKR[̀dWHHÛZKHIUHKUNJKXMHKNJg[WNJ\K̀bKHIJKhMXHNU]HKTM][dJXHZK
dUbK̀JKNJH[NXJ\K̀bKHIJKhMXZHN[]HWMXKvUXUYJNKMNKuN]IWHJ]HKVWHIM[HKU]HWMXP

jklmnom|KsIJKhMXHNU]HMNKZIÛ̂KNJfWJVKUX\K]U[ZJKÛ̂KR[̀]MXHNU]HMNZKHMKZ[̀dWHKNJg[WNJ\KRIMSKTNUVWXYZKUX\KMHIJNK
Z[̀dWHHÛZKVWHIKZ[]IKSNMdSHXJZZKUZKHMK]U[ZJKXMK\ĴUbKHMKHIJKpNMiJ]HPKsIJKZ[̀dWHHÛKZ]IJ\[̂JKZIÛ̂K̀JKWZZ[J\KUHKHIJKZHUNHK
M_K]MXZHN[]HWMXKUX\K[S\UHJ\KUZKNJUZMXÙ b̂KUYNJJ\K[SMXK̀bKHIJK}VXJNKUX\KhMXHNU]HMNPKK~U]IKR[̀]MXHNU]HMNKZIÛ̂KZ[̀dWHK
Û̂KRIMSKTNUVWXYZKUX\KMHIJNKZ[̀dWHHÛZKHINM[YIKHIJKhMXHNU]HMNK_MNKHIJKhMXZHN[]HWMXKvUXUYJNeZKNJfWJVPKhMXHNU]HMNK
ZIÛ̂KNJ]JWfJaK̂MYKUX\KHNUXZdWHKRIMSKTNUVWXYZKUdMXYKhMXZHN[]HWMXKvUXUYJNaKuN]IWHJ]HaK}VXJNeZKMHIJNK]MXZ[̂HUXHZaKW_K
UXbaKUX\KR[̀]MXHNU]HMNZaKUX\KSNMdSĤbKU\fWZJKhMXZHN[]HWMXKvUXUYJNKUX\KuN]IWHJ]HKUX\K}VXJNeZKMHIJNK]MXZ[̂HUXHZaKW_K
UXbaKUX\KHUOJKÛ̂KXJ]JZZUNbKU]HWMXKW_KUXbKSUNHbKZIÛ̂K_UŴKHMKSJN_MNdKWXKU]]MN\UX]JKVWHIKUYNJJ\K[SMXKZ]IJ\[̂JZPK
hMXHNU]HMNKZIÛ̂KNJfWJVK_MNK]MdŜWUX]JKVWHIKHIJKhMXHNU]HKTM][dJXHZPKtJfWJVK̀bKHIJKhMXZHN[]HWMXKvUXUYJNKUX\�MNKHIJK
uN]IWHJ]HaKZIÛ̂KXMHKNĴWJfJKHIJKhMXHNU]HMNK_NMdKWHZKNJZSMXZẀŴWHbKWXKSNJSUNWXYKUX\KZ[̀dWHHWXYKSNMSJNKRIMSKTNUVWXYZKWXK
U]]MN\UX]JKVWHIKHIJKhMXHNU]HKTM][dJXHZPKuXbKZ[̀dWZZWMXKVIW]IaKWXKHIJKhMXZHN[]HWMXKvUXUYJNeZKMSWXWMXaKWZK
WX]MdŜJHJKMNK]MXHUWXZKX[dJNM[ZKJNNMNZKMNKIUZKXMHK̀JJXK]IJ]OJ\KMNKMX̂bK]IJ]OJ\KZ[SJN_W]WÛ̂baKVŴ̂K̀JKNJH[NXJ\K
[X]IJ]OJ\K̀bKHIJKhMXZHN[]HWMXKvUXUYJNK_MNKNJ�Z[̀dWZZWMXKHINM[YIKHIJKhMXHNU]HMNK̀bKR[̀]MXHNU]HMNPK�bKZ[̀dWHHWXYK
RIMSKTNUVWXYZaKZUdŜJZKUX\KMHIJNKZ[̀dWHHÛZaKHIJKhMXHNU]HMNKNJSNJZJXHZKHIUHKHIJKhMXHNU]HMNK�UX\KHIJKNĴJfUXHK
R[̀]MXHNU]HMN�KIUZK\JHJNdWXJ\KUX\KfJNW_WJ\KdUHJNWÛZaK_WĴ\KdJUZ[NJdJXHZKUX\K_WĴ\K]MXZHN[]HWMXK]NWHJNWUKNĴUHJ\K
HIJNJHMaKMNKVŴ̂K\MKZMaKUX\KIUZK]IJ]OJ\KUX\K]MMN\WXUHJ\KHIJKWX_MNdUHWMXK]MXHUWXJ\KVWHIWXKZ[]IKZ[̀dWHHÛZKVWHIKHIJK
NJg[WNJdJXHZKM_KHIJKLMNOKUX\KM_KHIJKhMXHNU]HKTM][dJXHZP

jklmnom�K�bKZ[̀dWHHWXYKRIMSKTNUVWXYZaKpNM\[]HKTUHUaKRUdŜJZaKUX\KZWdŴUNKZ[̀dWHHÛZaKHIJKhMXHNU]HMNKNJSNJZJXHZKHMK
HIJK}VXJNaKhMXZHN[]HWMXKvUXUYJNaKUX\KuN]IWHJ]HaKHIUHKHIJKhMXHNU]HMNKIUZK�y�KNJfWJVJ\KUX\KUSSNMfJ\KHIJdaK�x�K
\JHJNdWXJ\KUX\KfJNW_WJ\KdUHJNWÛZaK_WĴ\KdJUZ[NJdJXHZKUX\K_WĴ\K]MXZHN[]HWMXK]NWHJNWUKNĴUHJ\KHIJNJHMaKMNKVŴ̂K\MKZMaKUX\K
���K]IJ]OJ\KUX\K]MMN\WXUHJ\KHIJKWX_MNdUHWMXK]MXHUWXJ\KVWHIWXKZ[]IKZ[̀dWHHÛZKVWHIKHIJKNJg[WNJdJXHZKM_KHIJKLMNOKUX\K
M_KHIJKhMXHNU]HKTM][dJXHZP

jklmnom�KsIJKhMXHNU]HMNKZIÛ̂KSJN_MNdKXMKSMNHWMXKM_KHIJKLMNOK_MNKVIW]IKHIJKhMXHNU]HKTM][dJXHZKNJg[WNJKZ[̀dWHHÛKUX\K
NJfWJVKM_KRIMSKTNUVWXYZaKpNM\[]HKTUHUaKRUdŜJZaKMNKZWdŴUNKZ[̀dWHHÛZaK[XHŴKHIJKNJZSJ]HWfJKZ[̀dWHHÛKIUZK̀JJXK
NJfWJVJ\KUX\KUSSNMfJ\K̀bKHIJKuN]IWHJ]HP

jklmnom�KsIJKLMNOKZIÛ̂K̀JKWXKU]]MN\UX]JKVWHIKUSSNMfJ\KZ[̀dWHHÛZKJq]JSHKHIUHKHIJKhMXHNU]HMNKZIÛ̂KXMHK̀JKNĴWJfJ\KM_K
NJZSMXZẀŴWHbK_MNK\JfWUHWMXZK_NMdKHIJKNJg[WNJdJXHZKM_KHIJKhMXHNU]HKTM][dJXHZK̀bKHIJKuN]IWHJ]HeZKUSSNMfÛKM_KRIMSK
TNUVWXYZaKpNM\[]HKTUHUaKRUdŜJZaKMNKZWdŴUNKZ[̀dWHHÛZaK[X̂JZZKHIJKhMXHNU]HMNKIUZKZSJ]W_W]Û̂bKXMHW_WJ\KHIJKhMXZHN[]HWMXK
vUXUYJNKUX\KuN]IWHJ]HKM_KZ[]IK\JfWUHWMXKUHKHIJKHWdJKM_KZ[̀dWHHÛKUX\K�y�KHIJKuN]IWHJ]HKIUZKYWfJXKVNWHHJXKUSSNMfÛKHMKHIJK
ZSJ]W_W]K\JfWUHWMXKUZKUKdWXMNK]IUXYJKWXKHIJKLMNOaKMNK�x�KUKhIUXYJK}N\JNKMNKhMXZHN[]HWMXKhIUXYJKTWNJ]HWfJKIUZK̀JJXK
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HIIJKLMNJOPQRHSHTUMOPKMLKVHNOHQTWMXPKMYQTORNZOQRMIPN[[MTQOM\KMRK[HKVKLMQ]MRKÎQTIH\H[HO_M]QRMKRRQRIMQRMQ̀HIIHQTIMHTMaPQ̂M
bRNcHTUIdMeRQLJZOMbNONdMaǸ [̂KIdMQRMIH̀H[NRMIJ\̀HOON[IdM\_MOPKMfRZPHOKZOgIMN̂ R̂QVN[MOPKRKQ]W

hijklmknMXPKMYQTORNZOQRMIPN[[MLHRKZOMÎKZH]HZMNOOKTOHQTdMHTMcRHOHTUMQRMQTMRKIJ\̀ HOOKLMaPQ̂MbRNcHTUIdMeRQLJZOMbNONdM
aǸ [̂KIdMQRMIH̀H[NRMIJ\̀ HOON[IdMOQMRKVHIHQTIMQOPKRMOPNTMOPQIKMRKoJKIOKLM\_MOPKMYQTIORJZOHQTMpNTNUKRMNTLMfRZPHOKZOMQTM
R̂KVHQJIMIJ\̀ HOON[IWMqTMOPKMN\IKTZKMQ]MIJZPMTQOHZKdMOPKMfRZPHOKZOgIMN̂ R̂QVN[MQ]MNMRKIJ\̀ HIIHQTMIPN[[MTQOMN̂ [̂_MOQMIJZPM
RKVHIHQTIW
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OPKMNLKoJNZ_MNTLMNZZJRNZ_MQ]MOPKM̂KR]QR̀NTZKMNTLMLKIHUTMZRHOKRHNM̂RQVHLKLMHTMOPKMYQTORNZOMbQZJ̀ KTOIWMXPKM
YQTORNZOQRMIPN[[MZNJIKMIJZPMIKRVHZKIMQRMZKROH]HZNOHQTIMOQM\KM̂RQVHLKLM\_MNTMN̂ R̂Q̂RHNOK[_M[HZKTIKLMLKIHUTM̂RQ]KIIHQTN[dM
cPQIKMIHUTNOJRKMNTLMIKN[MIPN[[MN̂ K̂NRMQTMN[[MLRNcHTUIdMZN[ZJ[NOHQTIdMÎKZH]HZNOHQTIdMZKROH]HZNOHQTIdMaPQ̂MbRNcHTUIdMNTLM
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OPKMucTKRMNTLMfRZPHOKZOMPNVKMÎKZH]HKLMOQMOPKMYQTORNZOQRMOPKM̂KR]QR̀NTZKMNTLMLKIHUTMZRHOKRHNMOPNOMIJZPMIKRVHZKIM̀JIOM
INOHI]_WMeJRIJNTOMOQMOPHIMaKZOHQTMvWwxWwydMOPKMfRZPHOKZOMcH[[MRKVHKcMNTLMN̂ R̂QVKMQRMONtKMQOPKRMN̂ R̂Q̂RHNOKMNZOHQTMQTM
IJ\̀ HOON[IMQT[_M]QRMOPKM[H̀HOKLM̂JR̂QIKMQ]MZPKZtHTUM]QRMZQT]QR̀NTZKMcHOPMHT]QR̀NOHQTMUHVKTMNTLMOPKMLKIHUTMZQTZK̂OM
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HIJKLMKLKLNOPQRSSNTUVRWXYSRNZ[[WT[WYZURQ\N]T̂ [RPSZ_QRNZSNZǸTSUNTaNUVRNbTWcNRQSRXVRWRNYPNUVRǸTPUWZ]UNdT]ê RPUSfN
UVRǸTPUWZ]UTWgSNhRaRPSRfNYPhR̂PYaY]ZUYTPNZPhNVTQhNVZŴQRSSNT_QYiZUYTPSNePhRWNUVYSǸTPUWZ]UNSVZQQNZQSTNS[R]YaY]ZQQ\N
YP]QehRfNXYUVTeUNQŶYUZUYTPfNZQQNaYPRSfN[RPZQUYRSfNhẐZiRSfNQYZ_YQYU\fN]TSUSfNRj[RPSRSNkYP]QehYPifNXYUVTeUNQŶYUZUYTPfN
WRZSTPZ_QRNZUUTWPR\SgNaRRSNZPhNRj[RPSRSfNZSNSe]VNZWRNhRS]WY_RhNZ_TlRNYPNHIJKLMmNZWYSYPiNTeUNTafNTWNYPN]TPPR]UYTPNXYUVfN
ZP\NkYmNlYTQZUYTPNTaNTWNaZYQeWRNUTN]T̂ [Q\NXYUVNZP\NQZXfNSUZUeURfNTWhYPZP]RfNWeQRfNWRieQZUYTPfN]ThRfNTWNWRneYWR̂RPUSNTaNZN
[e_QY]NZeUVTWYU\NUVZUN_RZWSNe[TPNUVRN[RWaTŴZP]RNTaNUVRNbTWcN_\NUVRǸTPUWZ]UTWNTWNZP\N[RWSTPNTWNRPUYU\NaTWNXVT̂ NYUNYSN
WRS[TPSY_QRfNkYYmN̂RZPSfN̂RUVThSfN[WT]RheWRSfNUR]VPYneRSfNTWNSRneRP]RSNTaNRjR]eUYTPNTWN[RWaTŴZP]RNTaNUVRNbTWcfNZPhN
kYYYmNaZYQeWRNUTNSR]eWRNZPhN[Z\NaTWN[RŴYUSfNaRRNZ[[WTlZQSfNQY]RPSRSfNZPhNYPS[R]UYTPSNZSNWRneYWRhNePhRWNUVRǸTPUWZ]UN
dT]ê RPUSfNTWNZP\NlYTQZUYTPNTaNZP\N[RŴYUNTWNTUVRWNZ[[WTlZQNTaNZN[e_QY]NZeUVTWYU\NZ[[QY]Z_QRNUTNUVRNbTWcN_\NUVRN
T̀PUWZ]UTWNTWNZP\N[RWSTPNTWNRPUYU\NaTWNXVT̂ NYUNYSNWRS[TPSY_QRo

HIJKLMKLKpNqVTeQhǸTPUWZ]UTWNaZYQNUTN[RWaTŴNYUSNheUYRSNUTNhRaRPhfNYPhR̂PYa\NZPhNVTQhNVZŴQRSSNZP\NTaNUVRNrPhR̂PYaYRh
sZWUYRSNZSNWRneYWRhNVRWRYPfNZPhNe[TPNXWYUURPNPTUY]RN_\NUVRNtXPRWNTaNSe]VNaZYQeWRNZPhNZQQTXYPiNWRZSTPZ_QRNUŶRNaTWNUVR
T̀PUWZ]UTWNUTN]eWRfNUVRNtXPRWNZPhNUVRNTUVRWNrPhR̂PYaYRhNsZWUYRSN̂Z\NhRaRPhNTWNSRUUQRNSe]VNrPhR̂PYaYRhǸQZŶkSmNZSN
UVR\NhRR̂N[WehRPUfNYPNUVRNRjRW]YSRNTaNWRZSTPZ_QRNuehî RPUfNZPhNUVRǸTPUWZ]UTWNZiWRRSNUTN_RN_TePhN_\NZP\NSe]VNhRaRPSRfN
SRUUQR̂RPUfNuehî RPUfNTWNZXZWhNUVZUN̂Z\NWRSeQUNaWT̂ NSe]VNZ]UYTPN_\NUVRNtXPRWNTWNUVRNTUVRWNrPhR̂PYaYRhNsZWUYRSoNvVRN
WYiVUSNTaNUVRNtXPRWNZPhNrPhR̂PYaYRhNsZWUYRSN[eWSeZPUNUTNUVYSN[ZWZiWZ[VNSVZQQNPTUNiYlRNWYSRNUTNZP\NheU\NTPNUVRN[ZWUNTaNUVRN
tXPRWNTWNZP\NrPhR̂PYaYRhNsZWU\NUTNRjRW]YSRNSe]VNWYiVUSNaTWNYUSN_RPRaYUNTWNUVRN_RPRaYUNTaNUVRǸTPUWZ]UTWNTWNZP\NTUVRWN
[RWSTPNTWNRPUYU\o

HIJKLMKpNrPN]QZŶSNZiZYPSUNZP\N[RWSTPNTWNRPUYU\NYPhR̂PYaYRhNePhRWNUVYSNqR]UYTPNwoxyN_\NZPNR̂[QT\RRNTaNUVRǸTPUWZ]UTWfN
ZNqe_]TPUWZ]UTWfNZP\TPRNhYWR]UQ\NTWNYPhYWR]UQ\NR̂[QT\RhN_\NUVR̂fNTWNZP\TPRNaTWNXVTSRNZ]USNUVR\N̂Z\N_RNQYZ_QRfNUVRN
YPhR̂PYaY]ZUYTPNT_QYiZUYTPNePhRWNqR]UYTPNwoxyoxNSVZQQNPTUN_RNQŶYURhN_\NZNQŶYUZUYTPNTPNẐTePUNTWNU\[RNTaNhẐZiRSfN
]T̂ [RPSZUYTPfNTWN_RPRaYUSN[Z\Z_QRN_\NTWNaTWNUVRǸTPUWZ]UTWNTWNZNqe_]TPUWZ]UTWNePhRWNXTWcRWSgN]T̂ [RPSZUYTPNZ]USfN
hYSZ_YQYU\N_RPRaYUNZ]USfNTWNTUVRWNR̂[QT\RRN_RPRaYUNZ]USoNoNNrUNYSNRj[WRSSQ\NePhRWSUTThNUVZUNUVRǸTPUWZ]UTWNYPhR̂PYU\NZPhN
VTQhNVZŴQRSSNT_QYiZUYTPSNSVZQQNZQSTNYP]QehRNZQQNRj[RPSRSfNYP]QehYPiNWRZSTPZ_QRNZUUTWPR\SgNaRRSNZPhNRj[RPSRSNkZSNSe]VN
ZWRNhRS]WY_RhNZ_TlRNYPNHIJKLMKLmfNYP]eWWRhNYPNSR]eWYPiNYPhR̂PYU\NZPhNVTQhNVZŴQRSSNaWT̂ ǸTPUWZ]UTWo

HIJKLMKJNvVRNYPhR̂PYaY]ZUYTPN[WTlYSYTPSN]TPUZYPRhNYPNUVYSNHIJKLMNSVZQQNSeWlYlRNUVRN]T̂ [QRUYTPNTWNURŴYPZUYTPNTaNUVRN
T̀PUWZ]Uo
N

z{|}~��I�IIIz{~�}|�~|Iz��I~���|{�~|}��I�z�z��{
HI�KLI�������
HI�KLKLNvVRN�W]VYUR]UNYSNUVRN[RWSTPNTWNRPUYU\NWRUZYPRhN_\NUVRNtXPRWN[eWSeZPUNUTNqR]UYTPN�owo�NZPhNYhRPUYaYRhNZSNSe]VNYPN
UVRN�iWRR̂RPUo

HI�KLKpNvVRǸTPSUWe]UYTPN�ZPZiRWNYSNUVRN[RWSTPNTWNRPUYU\NWRUZYPRhN_\NUVRNtXPRWN[eWSeZPUNUTNqR]UYTPN�owowNZPhN
YhRPUYaYRhNZSNSe]VNYPNUVRN�iWRR̂RPUo

HI�KLKJNdeUYRSfNWRS[TPSY_YQYUYRSfNZPhNQŶYUZUYTPSNTaNZeUVTWYU\NTaNUVRǸTPSUWe]UYTPN�ZPZiRWNZPhN�W]VYUR]UNZSNSRUNaTWUVNYPN
UVRǸTPUWZ]UNdT]ê RPUSNSVZQQNPTUN_RNWRSUWY]URhfN̂ThYaYRhfNTWNRjURPhRhNXYUVTeUNUVRN[WYTWNXWYUURPN]TPSRPUNTaNUVRNtXPRWo

HI�KLK�NraNUVRNR̂[QT\̂ RPUNTaNUVRǸTPSUWe]UYTPN�ZPZiRWNTWN�W]VYUR]UNYSNURŴYPZURhfNUVRNtXPRWN̂Z\NR̂[QT\NZNSe]]RSSTWN
]TPSUWe]UYTPN̂ZPZiRWNTWNZW]VYUR]UNXVTSRNSUZUeSNePhRWNUVRǸTPUWZ]UNdT]ê RPUSNSVZQQN_RNUVZUNTaNUVRǸTPSUWe]UYTPN
�ZPZiRWNTWN�W]VYUR]UfNWRS[R]UYlRQ\o

HI�KpIz�������������I��I���I~�������

HI�KpKLNvVRN�W]VYUR]UNXYQQNlYSYUNUVRNSYURNZUNYPURWlZQSNZ[[WT[WYZURNUTNUVRNSUZiRNTaN]TPSUWe]UYTPfNTWNZSNTUVRWXYSRNZiWRRhNXYUVN
UVRNtXPRW��x�NUTN_R]T̂ RNiRPRWZQQ\NaẐYQYZWNXYUVNUVRN[WTiWRSSNZPhNneZQYU\NTaNUVRN[TWUYTPNTaNUVRNbTWcN]T̂ [QRURhfNk�mN
RPhRZlTWNUTNieZWhNUVRNtXPRWNZiZYPSUNhRaR]USNZPhNhRaY]YRP]YRSNYPNUVRNbTWcfNZPhNkwmNUTNhRURŴYPRNYPNiRPRWZQNYaNUVRNbTWcN
T_SRWlRhNYSN_RYPiN[RWaTŴRhNYPNZN̂ZPPRWNYPhY]ZUYPiNUVZUNUVRNbTWcfNXVRPNaeQQ\N]T̂ [QRURhfNXYQQN_RNYPNZ]]TWhZP]RNXYUVN
UVRǸTPUWZ]UNdT]ê RPUSoN�TXRlRWfNUVRN�W]VYUR]UNXYQQNPTUN_RNWRneYWRhNUTN̂ZcRNRjVZeSUYlRNTWN]TPUYPeTeSNTP�SYURN
YPS[R]UYTPSNUTN]VR]cNUVRNneZQYU\NTWNneZPUYU\NTaNUVRNbTWcoNtPNUVRN_ZSYSNTaNUVRNSYURNlYSYUSfNUVRN�W]VYUR]UNXYQQNcRR[NUVRN
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HIJKLMNJOMPQKMRSJTPLUVPWSJMXNJNYKLMLKNTSJNZ[\MWJ]SL̂KOMNZSUPMPQKM_LSYLKTTMNJOM̀UN[WP\MS]MPQKM_SLPWSJMS]MPQKMaSLbM
VŜ _[KPKOcMNJOM_LŜ _P[\MLK_SLPMPSMPQKMHIJKLMNJOMRSJTPLUVPWSJMXNJNYKLMbJSIJMOKdWNPWSJTM]LŜ MPQKMRSJPLNVPM
eSVÛ KJPTMNJOMOK]KVPTMNJOMOK]WVWKJVWKTMSZTKLdKOMWJMPQKMaSLbf

ghijikjilmnopqprpos
tuvwxwyMzQKMRSJTPLUVPWSJMXNJNYKLMTQN[[M_LSdWOKMSJKMSLM̂SLKMLK_LKTKJPNPWdKTMIQSMTQN[[MZKMWJMNPPKJONJVKMNPMPQKM{LS|KVPMTWPKM
IQKJKdKLMPQKMaSLbMWTMZKWJYM_KL]SL̂KOfuzQKMRSJTPLUVPWSJMXNJNYKLMIW[[MOKPKL̂WJKMWJMYKJKLN[MW]MPQKMaSLbMSZTKLdKOMWTM
ZKWJYM_KL]SL̂KOMWJMNVVSLONJVKMIWPQMPQKMRSJPLNVPMeSVÛKJPTcMIW[[MbKK_MPQKMHIJKLMNJOM}LVQWPKVPMLKNTSJNZ[\MWJ]SL̂KOMS]M
PQKM_LSYLKTTMS]MPQKMaSLbcMNJOMIW[[M_LŜ_P[\MLK_SLPMPSMPQKMHIJKLMNJOM}LVQWPKVPMbJSIJMOKdWNPWSJTM]LŜMPQKMRSJPLNVPM
eSVÛKJPTMNJOMPQKM̂STPMLKVKJPM{LS|KVPMTVQKOU[KcMNJOMOK]KVPTMNJOMOK]WVWKJVWKTMSZTKLdKOMWJMPQKMaSLbf

tuvwxwvMzQKMRSJTPLUVPWSJMXNJNYKLMIW[[MTVQKOU[KMNJOMVSSLOWJNPKMPQKMNVPWdWPWKTMS]MPQKMRSJPLNVPSLMNJOMSPQKLMRSJPLNVPSLTM
WJMNVVSLONJVKMIWPQMPQKM[NPKTPMN__LSdKOM{LS|KVPMTVQKOU[Kf

tuvwxw~MzQKMRSJTPLUVPWSJMXNJNYKLcMK�VK_PMPSMPQKMK�PKJPMLK̀UWLKOMZ\M�KVPWSJM�f�f�cMNJOM}LVQWPKVPMIW[[MJSPMQNdKMVSJPLS[M
SdKLcMVQNLYKMS]cMSLMLKT_SJTWZW[WP\M]SLcMPQKMVSJTPLUVPWSJM̂KNJTcM̂KPQSOTcMPKVQJẀUKTcMTK̀UKJVKTMSLM_LSVKOULKTcMSLM]SLMPQKM
TN]KP\M_LKVNUPWSJTMNJOM_LSYLN̂TMWJMVSJJKVPWSJMIWPQMPQKMaSLbcMTWJVKMPQKTKMNLKMTS[K[\MPQKMRSJPLNVPSL�TMLWYQPTMNJOM
LKT_SJTWZW[WPWKTMUJOKLMPQKMRSJPLNVPMeSVÛKJPTcMNJOMJKWPQKLMIW[[MZKMLKT_SJTWZ[KM]SLMPQKMRSJPLNVPSL�TM]NW[ULKMPSM_KL]SL̂MPQKM
aSLbMWJMNVVSLONJVKMIWPQMPQKMLK̀UWLK̂KJPTMS]MPQKMRSJPLNVPMeSVÛKJPTfM�KWPQKLMPQKMRSJTPLUVPWSJMXNJNYKLMJSLMPQKM
}LVQWPKVPMIW[[MQNdKMVSJPLS[MSdKLMSLMVQNLYKMS]cMSLMZKMLKT_SJTWZ[KM]SLMNVPTMSLMŜWTTWSJTMS]cMPQKMRSJPLNVPSLcM�UZVSJPLNVPSLTcMSLM
PQKWLMNYKJPTMSLMK̂_[S\KKTcMSLMS]MNJ\MSPQKLM_KLTSJTMSLMKJPWPWKTM_KL]SL̂WJYM_SLPWSJTMS]MPQKMaSLbf

tuvwxw�u��������������wMzQKMRSJPLNVPSLMTQN[[MKJOKNdSLMPSMVŜ ÛJWVNPKMIWPQMPQKMHIJKLMPQLSUYQMPQKMRSJTPLUVPWSJM
XNJNYKLcMNJOMTQN[[MVSJPK̂_SLNJKSUT[\M_LSdWOKMPQKMTN̂KMVŜ ÛJWVNPWSJTMPSMPQKM}LVQWPKVPMNZSUPM̂NPPKLTMNLWTWJYMSUPMS]M
SLMLK[NPWJYMPSMPQKMRSJPLNVPMeSVÛ KJPTfMRŜ ÛJWVNPWSJTMZ\MNJOMIWPQMPQKM}LVQWPKVP�TMVSJTU[PNJPTMTQN[[MZKMPQLSUYQMPQKM
}LVQWPKVPfMRŜ ÛJWVNPWSJTMZ\MNJOMIWPQM�UZVSJPLNVPSLTMNJOM̂NPKLWN[MTU__[WKLTMTQN[[MZKMPQLSUYQMPQKMRSJPLNVPSLfM
RŜ ÛJWVNPWSJTMZ\MNJOMIWPQMSPQKLMXU[PW_[KM{LŴKMRSJPLNVPSLTMTQN[[MZKMPQLSUYQMPQKMRSJTPLUVPWSJMXNJNYKLMNJOMTQN[[M
ZKMVSJPK̂_SLNJKSUT[\M_LSdWOKOMPSMPQKM}LVQWPKVPMW]MPQSTKMVŜ ÛJWVNPWSJTMNLKMNZSUPM̂NPPKLTMNLWTWJYMSUPMS]MSLMLK[NPKOMPSM
PQKMRSJPLNVPMeSVÛ KJPTfMRŜ ÛJWVNPWSJTMZ\MNJOMIWPQMPQKMHIJKL�TMSIJM]SLVKTMTQN[[MZKMPQLSUYQMPQKMHIJKLf

tuvwxw�MzQKMRSJTPLUVPWSJMXNJNYKLMNJOM}LVQWPKVPMIW[[MLKdWKIMNJOMVKLPW]\MN[[M}__[WVNPWSJTM]SLM{N\̂ KJPMZ\MPQKM
RSJPLNVPSLcMWJMNVVSLONJVKMIWPQMPQKM_LSdWTWSJTMS]M}LPWV[KM�f

tuvwxw�MzQKMHIJKLcM}LVQWPKVPMNJOMRSJTPLUVPWSJMXNJNYKLMQNdKMNUPQSLWP\MPSMLK|KVPMaSLbMPQNPMOSKTMJSPMVSJ]SL̂MPSMPQKM
RSJPLNVPMeSVÛ KJPTcMNJOMIW[[MJSPW]\MKNVQMSPQKLMNZSUPMPQKMLK|KVPWSJfMaQKJKdKLMPQKMRSJTPLUVPWSJMXNJNYKLMVSJTWOKLTMWPM
JKVKTTNL\MSLMNOdWTNZ[KcMPQKMRSJTPLUVPWSJMXNJNYKLMIW[[MQNdKMNUPQSLWP\MPSMLK̀UWLKMWJT_KVPWSJMSLMPKTPWJYMS]MPQKMaSLbMWJM
NVVSLONJVKMIWPQM�KVPWSJTM��f�f�MNJOM��f�f�cMU_SJMILWPPKJMNUPQSLW�NPWSJMS]MPQKMHIJKLcMIQKPQKLMSLMJSPMPQKMaSLbMWTM
]NZLWVNPKOcMWJTPN[[KOMSLMVŜ _[KPKOfMzQKM]SLKYSWJYMNUPQSLWP\MS]MPQKMRSJTPLUVPWSJMXNJNYKLMIW[[MZKMTUZ|KVPMPSMPQKM
_LSdWTWSJTMS]M�KVPWSJTM�f�f��MPQLSUYQM�f�f��MWJV[UTWdKcMIWPQMLKT_KVPMPSMWJPKL_LKPNPWSJTMNJOMOKVWTWSJTMS]MPQKM}LVQWPKVPfM
�SIKdKLcMJKWPQKLMPQKM}LVQWPKVP�TMJSLMPQKMRSJTPLUVPWSJMXNJNYKL�TMNUPQSLWP\MPSMNVPMUJOKLMPQWTM�KVPWSJM�f�f�MJSLMNM
OKVWTWSJM̂NOKMZ\MKWPQKLMS]MPQK̂MWJMYSSOM]NWPQMKWPQKLMPSMK�KLVWTKMSLMJSPMPSMK�KLVWTKMTUVQMNUPQSLWP\MTQN[[MYWdKMLWTKMPSMNM
OUP\MSLMLKT_SJTWZW[WP\MS]MPQKM}LVQWPKVPMSLMPQKMRSJTPLUVPWSJMXNJNYKLMPSMPQKMRSJPLNVPSLcM�UZVSJPLNVPSLTcMTU__[WKLTcMPQKWLM
NYKJPTMSLMK̂_[S\KKTcMSLMSPQKLM_KLTSJTM_KL]SL̂WJYMNJ\MS]MPQKMaSLbf

tuvwxw�M�PW[W�WJYMPQKMTUẐ WPPN[MTVQKOU[KM_LSdWOKOMZ\MPQKMRSJPLNVPSLcMPQKMRSJTPLUVPWSJMXNJNYKLMTQN[[M_LK_NLKcMNJOM
LKdWTKMNTMJKVKTTNL\cMNM{LS|KVPMTUẐ WPPN[MTVQKOU[KMWJVSL_SLNPWJYMWJ]SL̂NPWSJM]LŜ MSPQKLMRSJPLNVPSLTcMPQKMHIJKLcM
HIJKL�TMVSJTU[PNJPTcMHIJKL�TM�K_NLNPKMRSJPLNVPSLTMNJOMdKJOSLTcMYSdKLĴ KJPN[MNYKJVWKTcMNJOM_NLPWVW_NJPTMWJMPQKM
{LS|KVPMUJOKLMPQKM̂NJNYK̂KJPMS]MPQKMRSJTPLUVPWSJMXNJNYKLfMzQKM{LS|KVPMTUẐ WPPN[MTVQKOU[KMNJOMNJ\MLKdWTWSJTMTQN[[MZKM
TUẐ WPPKOMPSMPQKM}LVQWPKVPM]SLMN__LSdN[f

tuvwxw��MzQKMRSJTPLUVPWSJMXNJNYKLMIW[[MLKVKWdKMNJOM_LŜ _P[\MLKdWKIM]SLMVSJ]SL̂NJVKMIWPQMPQKMTUẐ WPPN[M
LK̀UWLK̂KJPTMS]MPQKMRSJPLNVPMeSVÛ KJPTcMN[[MTUẐ WPPN[TM]LŜ MPQKMRSJPLNVPSLMTUVQMNTM�QS_MeLNIWJYTcM{LSOUVPMeNPNcM
NJOM�N̂_[KTfMaQKLKMPQKLKMNLKMSPQKLMRSJPLNVPSLTcMPQKMRSJTPLUVPWSJMXNJNYKLMIW[[MN[TSMVQKVbMNJOMVSSLOWJNPKMPQKM
WJ]SL̂NPWSJMVSJPNWJKOMIWPQWJMKNVQMTUẐ WPPN[MLKVKWdKOM]LŜ MPQKMRSJPLNVPSLMNJOMSPQKLMRSJPLNVPSLTcMNJOMPLNJT̂WPMPSMPQKM
}LVQWPKVPMPQSTKMLKVŜ K̂JOKOM]SLMN__LSdN[fM�\MTUẐ WPPWJYM�QS_MeLNIWJYTcM{LSOUVPMeNPNcM�N̂_[KTcMNJOMTŴW[NLM
TUẐ WPPN[TcMPQKMRSJTPLUVPWSJMXNJNYKLMLK_LKTKJPTMPSMPQKMHIJKLMNJOM}LVQWPKVPMPQNPMPQKMRSJTPLUVPWSJMXNJNYKLMQNTM
LKdWKIKOMNJOMLKVŜ K̂JOKOMPQK̂M]SLMN__LSdN[fMzQKMRSJTPLUVPWSJMXNJNYKL�TMNVPWSJTMIW[[MZKMPNbKJMWJMNVVSLONJVKMIWPQM
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HIJKLMNOJPHKQRSTUHHVWKQPIJXRWJKVYYMNZJXKS[KHIJK\MPIUHJPHKNM]KÛKHIJKVSQĴPJKN_KV̂KVYYMNZJXKLMNOJPHKQRSTUHHVWKQPIJXRWJ]K
ÙHIKMJVQN̂VSWJKYMNTYĤJQQK̀IUWJKVWWǸ ÛaKQR__UPUĴHKHUTJKHNKYJMTUHKVXJbRVHJKMJZUJ̀KS[KHIJK\MPIUHJPHc

defghgiiKjIJKk̀ ĴMKTV[KVRHINMUlJKHIJK\MPIUHJPHKKHNWKMJZUJ̀KV̂XKVYYMNZJ]KNMKHVmJKNHIJMKVYYMNYMUVHJKVPHUN̂KRYN̂]KHIJK
nN̂HMVPHNMoQKQRSTUHHVWQKQRPIKVQKpINYKqMV̀ÛaQ]KLMNXRPHKqVHV]KV̂XKpVTYWJQ]KSRHKN̂W[K_NMKHIJKWUTUHJXKYRMYNQJKN_K
PIJPmÛaK_NMKPN̂_NMTV̂PJK̀UHIKÛ_NMTVHUN̂KaUZĴKV̂XKHIJKXJQUâKPN̂PJYHKJrYMJQQJXKÛKHIJKnN̂HMVPHKqNPRTĴHQcKjIJK
\MPIUHJPHoQKVPHUN̂K̀UWWKSJKHVmĴKÛKVPPNMXV̂PJK̀UHIKHIJKQRSTUHHVWKQPIJXRWJKVYYMNZJXKS[KHIJK\MPIUHJPHKNM]KÛKHIJKVSQĴPJK
N_KV̂KVYYMNZJXKQRSTUHHVWKQPIJXRWJ]K̀UHIKMJVQN̂VSWJKYMNTYĤJQQK̀IUWJKVWWǸ ÛaKQR__UPUĴHKHUTJKÛKHIJK\MPIUHJPHoQK
YMN_JQQUN̂VWKORXaTĴHKHNKYJMTUHKVXJbRVHJKMJZUJ̀cKsYN̂KHIJK\MPIUHJPHoQKPNTYWJHJXKMJZUJ̀]KHIJK\MPIUHJPHKQIVWWKHMV̂QTUHK
UHQKQRSTUHHVWKMJZUJ̀KHNKHIJKnN̂QHMRPHUN̂KtV̂VaJMc

defghgihKuJZUJ̀KN_KHIJKnN̂HMVPHNMoQKQRSTUHHVWQKS[KHIJKnN̂QHMRPHUN̂KtV̂VaJMKV̂XK\MPIUHJPHKUQK̂NHKPN̂XRPHJXK_NMKHIJK
YRMYNQJKN_KXJHJMTÛÛaKHIJKVPPRMVP[KV̂XKPNTYWJHĴJQQKN_KNHIJMKXJHVUWQKQRPIKVQKXUTĴQUN̂QKV̂XKbRV̂HUHUJQ]KNMK_NMK
QRSQHV̂HUVHÛaKÛQHMRPHUN̂QK_NMKÛQHVWWVHUN̂KNMKYJM_NMTV̂PJKN_KJbRUYTĴHKNMKQ[QHJTQ]KVWWKN_K̀IUPIKMJTVÛKHIJK
MJQYN̂QUSUWUH[KN_KHIJKnN̂HMVPHNMKVQKMJbRUMJXKS[KHIJKnN̂HMVPHKqNPRTĴHQcKjIJKnN̂QHMRPHUN̂KtV̂VaJMKV̂XK\MPIUHJPHoQK
MJZUJ̀KN_KHIJKnN̂HMVPHNMoQKQRSTUHHVWQKQIVWWK̂NHKMJWUJZJKHIJKnN̂HMVPHNMKN_KHIJKNSWUaVHUN̂QKR̂XJMKpJPHUN̂QKvcv]Kvcw]K
V̂XKvcxycKjIJKnN̂QHMRPHUN̂KtV̂VaJMKV̂XK\MPIUHJPHoQKMJZUJ̀KQIVWWK̂NHKPN̂QHUHRHJKVYYMNZVWKN_KQV_JH[KYMJPVRHUN̂QKNMKN_K
V̂[KPN̂QHMRPHUN̂KTJV̂Q]KTJHINXQ]KHJPÎUbRJQ]KQJbRĴPJQ]KNMKYMNPJXRMJQcKjIJK\MPIUHJPHoQKVYYMNZVWKN_KVKQYJPU_UPKUHJTK
QIVWWK̂NHKÛXUPVHJKVYYMNZVWKN_KV̂KVQQJTSW[KN_K̀IUPIKHIJKUHJTKUQKVKPNTYN̂ĴHc

defghgizKjIJKnN̂QHMRPHUN̂KtV̂VaJMK̀UWWKYMJYVMJKnIV̂aJKkMXJMQKV̂XKnN̂QHMRPHUN̂KnIV̂aJKqUMJPHUZJQcKV̂XK̂NKnIV̂aJK
kMXJMKNMKnN̂QHMRPHUN̂KnIV̂aJKqUMJPHUZJKQIVWWKSJKJ__JPHUZJKR̂HUWKVYYMNZJXKS[Kk̀ ĴMKÛK̀MUHÛa]KUHKSJÛaKVaMJJXKHIVHKHIJK
HJMTK{nIV̂aJKkMXJM{KQIVWWKSJKXJJTJXKHNKÛPWRXJKN̂W[KHINQJKÛQHMRTĴHQK̀IUPIKIVZJKSJĴKVYYMNZJXKÛK̀MUHÛaKS[K
k̀ ĴMc

defghgifKjIJKnN̂QHMRPHUN̂KtV̂VaJMKV̂XKHIJK\MPIUHJPHK̀UWWKHVmJKVYYMNYMUVHJKVPHUN̂KN̂KnIV̂aJKkMXJMQKNMKnN̂QHMRPHUN̂K
nIV̂aJKqUMJPHUZJQKÛKVPPNMXV̂PJK̀UHIK\MHUPWJK|cKjIJK\MPIUHJPH]KÛKPN̂QRWHVHUN̂K̀UHIKHIJKnN̂QHMRPHUN̂KtV̂VaJM]K̀UWWK
ÛZJQHUaVHJKV̂XKTVmJKXJHJMTÛVHUN̂QKV̂XKMJPNTTĴXVHUN̂QKMJaVMXÛaKPN̂PJVWJXKV̂XKR̂m̂Ǹ K̂PN̂XUHUN̂QKVQKYMNZUXJXK
ÛKpJPHUN̂Kvc|c}c

defghgi~KsHUWUlÛaKHIJKXNPRTĴHQKYMNZUXJXKS[KHIJKnN̂HMVPHNM]KHIJKnN̂QHMRPHUN̂KtV̂VaJMK̀UWWKTVÛHVÛKVHKHIJKQUHJK_NMKHIJK
k̀ ĴMKN̂JKPNY[KN_KVWWKnN̂HMVPHKqNPRTĴHQ]KVYYMNZJXKpINYKqMV̀ÛaQ]KLMNXRPHKqVHV]KpVTYWJQ]KV̂XKQUTUWVMKMJbRUMJXK
QRSTUHHVWQ]KÛKaNNXKNMXJMKV̂XKTVMmJXKPRMMĴHW[KHNKMJPNMXKVWWKPIV̂aJQKV̂XKQJWJPHUN̂QKTVXJKXRMÛaKPN̂QHMRPHUN̂cKjIJQJK
ÙWWKSJKVZVUWVSWJKHNKHIJK\MPIUHJPHKV̂XKHIJKnN̂HMVPHNM]KV̂XK̀UWWKSJKXJWUZJMJXKHNKHIJKk̀ ĴMKRYN̂KPNTYWJHUN̂KN_KHIJK
LMNOJPHc

defghgi�KjIJKnN̂QHMRPHUN̂KtV̂VaJMK̀UWWKVQQUQHKHIJK\MPIUHJPHKÛKPN̂XRPHÛaKÛQYJPHUN̂QKHNKXJHJMTÛJKHIJKXVHJKNMKXVHJQKN_K
pRSQHV̂HUVWKnNTYWJHUN̂KV̂XKHIJKXVHJKN_K_ÛVWKPNTYWJHUN̂�KUQQRJKnJMHU_UPVHJQKN_KpRSQHV̂HUVWKnNTYWJHUN̂KÛKPN̂OR̂PHUN̂K
ÙHIKHIJK\MPIUHJPHKYRMQRV̂HKHNKpJPHUN̂K�c��KV̂XKMJPJUZJKV̂XK_NM̀VMXKHNKHIJKk̀ ĴMK̀MUHHĴK̀VMMV̂HUJQKV̂XKMJWVHJXK
XNPRTĴHQKMJbRUMJXKS[KHIJKnN̂HMVPHKV̂XKVQQJTSWJXKS[KHIJKnN̂HMVPHNMKYRMQRV̂HKHNKpJPHUN̂K�cx�cKjIJKnN̂QHMRPHUN̂K
tV̂VaJMK̀UWWK_NM̀VMXKHNKHIJK\MPIUHJPHKVK_ÛVWK\YYWUPVHUN̂KV̂XKnJMHU_UPVHJK_NMKLV[TĴHKNMK_ÛVWKLMNOJPHK\YYWUPVHUN̂KV̂XK
LMNOJPHKnJMHU_UPVHJK_NMKLV[TĴHKRYN̂KHIJKnN̂HMVPHNMoQKPNTYWUV̂PJK̀UHIKHIJKMJbRUMJTĴHQKN_KHIJKnN̂HMVPHKqNPRTĴHQc

defghgi�K�_KHIJKk̀ ĴMKV̂XK\MPIUHJPHKVaMJJ]KHIJK\MPIUHJPHK̀UWWKYMNZUXJKN̂JKNMKTNMJKLMNOJPHKMJYMJQĴHVHUZJQKHNKVQQUQHKÛK
PVMM[ÛaKNRHKHIJK\MPIUHJPHoQKMJQYN̂QUSUWUHUJQKVHKHIJKQUHJcK

defghgi�K�_KQNKXUMJPHJX]KHIJK\MPIUHJPHK̀UWWKÛHJMYMJHKV̂XKXJPUXJKTVHHJMQKPN̂PJM̂ÛaKYJM_NMTV̂PJKR̂XJM]KV̂XKMJbRUMJTĴHQK
N_]KHIJKnN̂HMVPHKqNPRTĴHQKN̂K̀MUHHĴKMJbRJQHKN_KHIJKnN̂QHMRPHUN̂KtV̂VaJM]Kk̀ ĴM]KNMKnN̂HMVPHNMKHIMNRaIKHIJK
nN̂QHMRPHUN̂KtV̂VaJMcKjIJK\MPIUHJPHoQKMJQYN̂QJKHNKQRPIKMJbRJQHQK̀UWWKSJKTVXJKÛK̀MUHÛaK̀UHIÛKV̂[KHUTJKWUTUHQK
VaMJJXKRYN̂KNMKNHIJM̀UQJK̀UHIKMJVQN̂VSWJKYMNTYĤJQQcK

defghgi�K�̂HJMYMJHVHUN̂QKV̂XKXJPUQUN̂QKN_KHIJK\MPIUHJPHK̀UWWKSJKPN̂QUQHĴHK̀UHIKHIJKÛHĴHKN_]KV̂XKMJVQN̂VSW[KÛ_JMVSWJK
_MNT]KHIJKnN̂HMVPHKqNPRTĴHQKV̂XK̀UWWKSJKÛK̀MUHÛaKNMKÛKHIJK_NMTKN_KXMV̀ÛaQcK�IĴKTVmÛaKQRPIKÛHJMYMJHVHUN̂QK
V̂XKXJPUQUN̂Q]KHIJK\MPIUHJPHK̀UWWKĴXJVZNMKHNKQJPRMJK_VUHI_RWKYJM_NMTV̂PJKS[KSNHIKk̀ ĴMKV̂XKnN̂HMVPHNM]K̀UWWK̂NHKQIǸK
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HIJKLIMLKNOKPOQLKRQJSOITUOVLMMOTPKOWQOMLIWMQOXPJOJQYZMKYOPXOLTKQJHJQKIKLPTYOPJOUQ[LYLPTYOYPOJQTUQJQUOLTO\PPUOXILKROITUOLTOKRQO
IWYQT[QOPXOTQ\ML\QT[Q]

_̂̀ababcOdRQOeJ[RLKQ[KfYOUQ[LYLPTYOPTOgIKKQJYOJQMIKLT\OKPOIQYKRQKL[OQXXQ[KOVLMMOWQOXLTIMOLXO[PTYLYKQTKOVLKROKRQOLTKQTKO
QhHJQYYQUOLTOKRQOiPTKJI[KOjP[ZgQTKY]

_̂̀ababkOlXOYPOULJQ[KQUSKRQOiPTYKJZ[KLPTOmITI\QJOVLMMOJQ[QLnQOITUOJQnLQVOJQoZQYKYOXPJOLTXPJgIKLPTOXJPgOKRQOiPTKJI[KPJSO
ITUOXPJVIJUOQI[ROJQoZQYKOXPJOLTXPJgIKLPTOKPOKRQOeJ[RLKQ[KSOVLKROKRQOiPTYKJZ[KLPTOmITI\QJfYOJQ[PggQTUIKLPT]OdRQO
eJ[RLKQ[KOVLMMOJQnLQVOITUOJQYHPTUOLTOVJLKLT\SOKRJPZ\ROKRQOiPTYKJZ[KLPTOmITI\QJSOKPOJQoZQYKYOXPJOLTXPJgIKLPTOIWPZKOKRQO
iPTKJI[KOjP[ZgQTKY]OdRQOiPTYKJZ[KLPTOmITI\QJfYOJQ[PggQTUIKLPTOITUOKRQOeJ[RLKQ[KfYOJQYHPTYQOKPOQI[ROJQoZQYKOVLMMO
WQOgIUQOLTOVJLKLT\OVLKRLTOITNOKLgQOMLgLKYOI\JQQUOZHPTOPJOPKRQJVLYQOVLKROJQIYPTIWMQOHJPgHKTQYY]OlXOIHHJPHJLIKQSOKRQO
eJ[RLKQ[KOVLMMOHJQHIJQOITUOLYYZQOYZHHMQgQTKIMOjJIVLT\YOITUOpHQ[LXL[IKLPTYOLTOJQYHPTYQOKPOKRQOJQoZQYKYOXPJOLTXPJgIKLPT]

qrstuvw_x___yz{u|}srqus|ry
_̂xak_~����������
_̂xakakOeOpZW[PTKJI[KPJOLYOIOHQJYPTOPJOQTKLKNOVRPORIYOIOULJQ[KO[PTKJI[KOVLKROKRQOiPTKJI[KPJOKPOHQJXPJgOIOHPJKLPTOPXOKRQO
�PJ�OIKOKRQOYLKQOITU�PJOYZHHMNOgIKQJLIMYOXPJOKRQO�JP�Q[K]]OdRQOKQJgO�pZW[PTKJI[KPJ�OLYOJQXQJJQUOKPOKRJPZ\RPZKOKRQO
iPTKJI[KOjP[ZgQTKYOIYOLXOYLT\ZMIJOLTOTZgWQJOITUOgQITYOIOpZW[PTKJI[KPJOPJOITOIZKRPJL�QUOJQHJQYQTKIKLnQOPXOKRQO
pZW[PTKJI[KPJ]OdRQOKQJgO�pZW[PTKJI[KPJ�OUPQYOTPKOLT[MZUQOPKRQJOiPTKJI[KPJYOPJOpQHIJIKQOiPTKJI[KPJYOPJOKRQO
YZW[PTKJI[KPJYOPXOPKRQJOiPTKJI[KPJYOPJOpQHIJIKQOiPTKJI[KPJYOPXOKRQO�VTQJOPJOYZW[PTKJI[KPJYOPXOPKRQJOmZMKLHMQO�JLgQO
iPTKJI[KPJYOPXOKRQO�VTQJ]OO�I[ROpZW[PTKJI[KPJOI\JQQgQTKOITU�PJOHZJ[RIYQOPJUQJOWQKVQQTOiPTKJI[KPJOITUO
pZW[PTKJI[KPJOgINOWQOJQXQJJQUOKPOIYOIO�pZW[PTKJI[K�]

_̂xakabOeOpZW�YZW[PTKJI[KPJOLYOIOHQJYPTOPJOQTKLKNOVRPORIYOIOULJQ[KOPJOLTULJQ[KO[PTKJI[KOVLKROIOpZW[PTKJI[KPJOKPOHQJXPJgO
IOHPJKLPTOPXOKRQO�PJ�OIKOKRQOYLKQ]OdRQOKQJgO�pZW�YZW[PTKJI[KPJ�OLYOJQXQJJQUOKPOKRJPZ\RPZKOKRQOiPTKJI[KOjP[ZgQTKYOIYOLXO
YLT\ZMIJOLTOTZgWQJOITUOgQITYOIOpZW�YZW[PTKJI[KPJOPJOITOIZKRPJL�QUOJQHJQYQTKIKLnQOPXOKRQOpZW�YZW[PTKJI[KPJ]

_̂xab_q����_��_y�����������_���_|����_u��������_���_��������_��_���_����
_̂xabakO�TMQYYOPKRQJVLYQOYKIKQUOLTOKRQOiPTKJI[KOjP[ZgQTKYSOKRQOiPTKJI[KPJSOIYOYPPTOIYOHJI[KL[IWMQOIXKQJOIVIJUOPXOKRQO
iPTKJI[KSOYRIMMOTPKLXNOKRQOiPTYKJZ[KLPTOmITI\QJSOXPJOJQnLQVOWNOKRQO�VTQJSOiPTYKJZ[KLPTOmITI\QJOITUOeJ[RLKQ[KSOPXOKRQO
HQJYPTYOPJOQTKLKLQYOHJPHPYQUOXPJOQI[ROHJLT[LHIMOHPJKLPTOPXOKRQO�PJ�SOLT[MZULT\OKRPYQOVRPOIJQOKPOXZJTLYROgIKQJLIMYOPJO
QoZLHgQTKOXIWJL[IKQUOKPOIOYHQ[LIMOUQYL\T]O�LKRLTO��OUINYOPXOJQ[QLHKOPXOKRQOLTXPJgIKLPTSOKRQOiPTYKJZ[KLPTOmITI\QJOgINO
TPKLXNOKRQOiPTKJI[KPJOVRQKRQJOKRQO�VTQJSOKRQOiPTYKJZ[KLPTOmITI\QJOPJOKRQOeJ[RLKQ[KO���ORIYOJQIYPTIWMQOPW�Q[KLPTOKPO
ITNOYZ[ROHJPHPYQUOHQJYPTOPJOQTKLKN PJSO�¡�OJQoZLJQYOIUULKLPTIMOKLgQOXPJOJQnLQV] 

_̂xababOdRQOiPTKJI[KPJOYRIMMOTPKO[PTKJI[KOVLKROIOHJPHPYQUOHQJYPTOPJOQTKLKNOKPOVRPgOKRQO�VTQJSOiPTYKJZ[KLPTOmITI\QJO
PJOeJ[RLKQ[KORIYOgIUQOJQIYPTIWMQOITUOKLgQMNOPW�Q[KLPT]OdRQOiPTKJI[KPJOYRIMMOTPKOWQOJQoZLJQUOKPO[PTKJI[KOVLKROITNPTQOKPO
VRPgOKRQOiPTKJI[KPJORIYOgIUQOJQIYPTIWMQOPW�Q[KLPT]

_̂xaba¢OlXOKRQO�VTQJSOiPTYKJZ[KLPTOmITI\QJOPJOeJ[RLKQ[KORIYOJQIYPTIWMQOPW�Q[KLPTOKPOIOHQJYPTOPJOQTKLKNOHJPHPYQUOWNOKRQO
iPTKJI[KPJSOKRQOiPTKJI[KPJOYRIMMOHJPHPYQOITPKRQJOKPOVRPgOKRQO�VTQJSOiPTYKJZ[KLPTOmITI\QJOPJOeJ[RLKQ[KORIYOTPO
JQIYPTIWMQOPW�Q[KLPT]OlXOKRQOHJPHPYQUOWZKOJQ�Q[KQUOpZW[PTKJI[KPJOVIYOJQIYPTIWMNO[IHIWMQOPXOHQJXPJgLT\OKRQO�PJ�SOKRQO
iPTKJI[KOpZgOITUOiPTKJI[KOdLgQOYRIMMOWQOLT[JQIYQUOPJOUQ[JQIYQUOWNOKRQOULXXQJQT[QSOLXOITNSOP[[IYLPTQUOWNOYZ[RO[RIT\QSO
ITUOITOIHHJPHJLIKQOiRIT\QO�JUQJOYRIMMOWQOLYYZQUOWQXPJQO[PggQT[QgQTKOPXOKRQOYZWYKLKZKQOpZW[PTKJI[KPJfYO�PJ�]O
£PVQnQJSOTPOLT[JQIYQOLTOKRQOiPTKJI[KOpZgOPJOiPTKJI[KOdLgQOYRIMMOWQOIMMPVQUOXPJOYZ[RO[RIT\QOZTMQYYOKRQOiPTKJI[KPJO
RIYOI[KQUOHJPgHKMNOITUOJQYHPTYLnQMNOLTOYZWgLKKLT\OTIgQYOIYOJQoZLJQU]

¤¥¦§¦̈§¦©ª«¬®̄®°®±
_̂xa¢ak__iPTKJI[KPJOYRIMMOHJPgHKMNO�L]Q]OVLKRLTOKVQTKN�XPZJO²¡�³ORPZJY�OHJPnLUQOTPKL[QOKPO�VTQJSOKRJPZ\ROKRQO
iPTYKJZ[KLPTOmITI\QJSOPXOLKYOJQ[QLHKOPXOITNOpZW[PTKJI[KPJOTPKL[QOPXOUQXIZMKOZTUQJOITNOpZW[PTKJI[K]

_̂xa¢ab__�LKRPZKOMLgLKIKLPTOKPOPKRQJOJQoZLJQgQTKYOLTOKRQOe\JQQgQTKOITUOKRQOiPTKJI[KOjP[ZgQTKYOJQMIKLT\OKPO
pZW[PTKJI[KYSOIMMOpZW[PTKJI[KYOYRIMMOWQOLTOVJLKLT\OITUOYRIMMO[PgHMNOVLKROKRQOXPMMPVLT\́

ak eMMOpZW[PTKJI[KYOYRIMMOJQoZLJQOKRIKSOLTOKRQOQnQTKOPXOITNOUQXIZMKOWNOKRQOiPTKJI[KPJOZTUQJOITNO
pZW[PTKJI[KOITUOKRQOiPTKJI[KPJfYOXILMZJQOKPO[ZJQOYZ[ROUQXIZMKOVLKRLTOKRQOIHHML[IWMQO[ZJQOHQJLPUSO�VTQJOYRIMMO
RInQOKRQOJL\RKSOIKOLKYOYPMQOPHKLPTSOKPO[ZJQOYZ[ROUQXIZMKOZTUQJOKRQOpZW[PTKJI[K]OlTOIUULKLPTSOQI[ROpZW[PTKJI[KO
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HIJKKLMNLOPHLPQRSHLMQLTUVWOPOUVJKKNLJHHOXVQWLMNLPIQLYUVPRJTPURLPULPIQLZ[VQR\LJVWLUVKNL]URLPIUHQL̂_MTUVPRJTPHL
[IOTILPIQLZ[VQRLJTTQ̀PHLMNLVUPO]NOVXLPIQL̂_MTUVPRJTPURLJVWLYUVPRJTPURLOVL[ROPOVX\LJVWLJHHOXVSQVPLOHLH_MaQTPL
PULPIQL̀ROURLROXIPHLU]LPIQLH_RQPN\LO]LJVN\LUMKOXJPQWL_VWQRLMUVWLRQKJPOVXLPULPIQLYUVPRJTPb

cd YUVPRJTPURLHIJKKLRQe_ORQLQJTIL̂_MTUVPRJTPUR\LPULPIQLQfPQVPLU]LPIQLgURhLPULMQL̀QR]URSQWLMNLH_TIL
_̂MTUVPRJTPUR\LMQLMU_VW\L[OPIU_PLKOSOPJPOUV\LPULYUVPRJTPURLMNLPIQLPQRSHLJVWLTUVWOPOUVHLVULKQHHLHPROTPQRLPIJVLU]L
PIQLYUVPRJTPLiUT_SQVPH\LJVW\L[OPIU_PLKOSOPJPOUV\LPULJHH_SQLPU[JRWLYUVPRJTPURLJKKLU]LPIQLUMKOXJPOUVHLJVWL
RQH̀UVHOMOKOPOQHL[IOTILJRQLVULKQHHLHPROTPQRLPIJVLPIQLYUVPRJTPUR\LMNLPIQLYUVPRJTPLiUT_SQVPHLJHH_SQHLPU[JRWHL
PIQLZ[VQRb

cj kJTIL̂_MTUVPRJTPLHIJKKLOVTK_WQLPIQLZ[VQRLJHLJVLOVWQSVO]OQWL̀JRPNLJVWLVUPIOVXLOVLPIQLYUVPRJTPL
iUT_SQVPHLHIJKKLKOSOPLZ[VQRlHLWORQTPLROXIPLPULQV]URTQLPIQLOVWQSVOPNL̀RUmOHOUVHLU]LQJTIL̂_MTUVPRJTPb

cn kJTIL̂_MTUVPRJTPLHIJKKLOVTK_WQLJL̀RUmOHOUVLPIJPLPIQRQLOHLJVLQf̀RQHHL_VWQRHPJVWOVXLJVWLJXRQQSQVPLMNL
PIQL̂_MTUVPRJTPURLPIJPLPIQLZ[VQRLHIJKKLMQLJVLQf̀RQHHLOVPQVWQWLPIORWL̀JRPNLMQVQ]OTOJRNLU]LQJTIL̂_MTUVPRJTPLJVWL
VUPIOVXLOVLPIQLYUVPRJTPLiUT_SQVPHLURLPIQL̂_MTUVPRJTPLHIJKKLKOSOPLPIQLZ[VQRlHLWORQTPLROXIPLPULQV]URTQLPIQL
R̀UmOHOUVHLU]LPIQL̂_MTUVPRJTPHb

opqcjcjppYUVPRJTPURLJXRQQHLPULUMHQRmQLJKKLU]LYUVPRJTPURlHLW_POQHLJVWLUMKOXJPOUVHL_VWQRLJVNL̂_MTUVPRJTPLJVWLVUPLPUL
PQRSOVJPQLJVNL̂_MTUVPRJTPL[OPIU_PL]ORHPLJWmOHOVXLZ[VQR\LPIRU_XILPIQLYUVHPR_TPOUVLrJVJXQRb

opqcjcnppsSSQWOJPQKNL_̀UVLQfQT_POUV\LYUVPRJTPURLHIJKKL]UR[JRWLPULPIQLYUVHPR_TPOUVLrJVJXQRLUVQLtuvLQfQT_PQWLTÙNLU]L
QJTILJVWLQmQRNL̂_MTUVPRJTPL[OPILQJTIL̂_MTUVPRJTPURbLLwJOK_RQLU]LYUVHPR_TPOUVLrJVJXQRLURLZ[VQRLPULWQSJVWLH_TIL
_̂MTUVPRJTPtHvLURLWQSJVWL]_KKLTUS̀ KOJVTQL[OPILPIQLRQe_ORQSQVPHLIQRQOV\LURL]JOK_RQLPULOWQVPO]NLJLWQ]OTOQVTNL]RUSL
WUT_SQVPHL̀RUmOWQWLPULZ[VQRL̀_RH_JVPLPULPIOHL̂QTPOUVLHIJKKLVUPLMQLTUVHPR_QWLJHLJL[JOmQRLU]LPIQLYUVPRJTPURlHL
UMKOXJPOUVHLIQRQ_VWQRbL

opqcjcqLxIQLYUVPRJTPURLHIJKKLVUPLH_MHPOP_PQLJL̂_MTUVPRJTPUR\L̀QRHUV\LURLQVPOPNL]URLUVQL̀RQmOU_HKNLHQKQTPQWLO]LPIQLZ[VQR\L
YUVHPR_TPOUVLrJVJXQRLURLyRTIOPQTPLSJhQHLRQJHUVJMKQLUMaQTPOUVLPULH_TILH_MHPOP_POUVb

opqcjczpp{|}~�����~�|��p���������
�NLJ̀ R̀ÙROJPQL[ROPPQVLJXRQQSQVP\LPIQLYUVPRJTPURLHIJKKLRQe_ORQLQJTIL̂_MTUVPRJTPUR\LPULPIQLQfPQVPLU]LPIQLgURhLPULMQL
Q̀R]URSQWLMNLPIQL̂_MTUVPRJTPUR\LPULMQLMU_VWLPULPIQLYUVPRJTPURLMNLPQRSHLU]LPIQLYUVPRJTPLiUT_SQVPH\LJVWLPULJHH_SQL
PU[JRWLPIQLYUVPRJTPURLJKKLPIQLUMKOXJPOUVHLJVWLRQH̀UVHOMOKOPOQH\LOVTK_WOVXLPIQLRQH̀UVHOMOKOPNL]URLHJ]QPNLU]LPIQL
_̂MTUVPRJTPURlHLgURh\LPIJPLPIQLYUVPRJTPUR\LMNLPIQHQLYUVPRJTPLiUT_SQVPH\LJHH_SQHLPU[JRWLPIQLZ[VQR\LYUVHPR_TPOUVL
rJVJXQRLJVWLyRTIOPQTPbLkJTILH_MTUVPRJTPLJXRQQSQVPLHIJKKL̀RQHQRmQLJVWL̀RUPQTPLPIQLROXIPHLU]LPIQLZ[VQR\LYUVHPR_TPOUVL
rJVJXQRLJVWLyRTIOPQTPL_VWQRLPIQLYUVPRJTPLiUT_SQVPHL[OPILRQH̀QTPLPULPIQLgURhLPULMQL̀QR]URSQWLMNLPIQL̂_MTUVPRJTPURL
HULPIJPLH_MTUVPRJTPOVXLPIQRQU]L[OKKLVUPL̀RQa_WOTQLH_TILROXIPH\LJVWLHIJKKLJKKU[LPULPIQL̂_MTUVPRJTPUR\L_VKQHHLH̀QTO]OTJKKNL
R̀UmOWQWLUPIQR[OHQLOVLPIQLH_MTUVPRJTPLJXRQQSQVP\LPIQLMQVQ]OPLU]LJKKLROXIPH\LRQSQWOQH\LJVWLRQWRQHHLJXJOVHPLPIQLYUVPRJTPURL
PIJPLPIQLYUVPRJTPUR\LMNLPIQLYUVPRJTPLiUT_SQVPH\LIJHLJXJOVHPLPIQLZ[VQRbLgIQRQLJ̀ R̀ÙROJPQ\LPIQLYUVPRJTPURLHIJKKL
RQe_ORQLQJTIL̂_MTUVPRJTPURLPULQVPQRLOVPULHOSOKJRLJXRQQSQVPHL[OPIL̂_M�H_MTUVPRJTPURHbLxIQLYUVPRJTPURLHIJKKLSJhQL
JmJOKJMKQLPULQJTIL̀RÙUHQWL̂_MTUVPRJTPUR\L̀ROURLPULPIQLQfQT_POUVLU]LPIQLH_MTUVPRJTPLJXRQQSQVP\LTÙOQHLU]LPIQLYUVPRJTPL
iUT_SQVPHLPUL[IOTILPIQL̂_MTUVPRJTPURL[OKKLMQLMU_VW\LJVW\L_̀UVL[ROPPQVLRQe_QHPLU]LPIQL̂_MTUVPRJTPUR\LOWQVPO]NLPULPIQL
_̂MTUVPRJTPURLPQRSHLJVWLTUVWOPOUVHLU]LPIQL̀RÙUHQWLH_MTUVPRJTPLJXRQQSQVPLPIJPLSJNLMQLJPLmJROJVTQL[OPILPIQLYUVPRJTPL
iUT_SQVPHbL̂_MTUVPRJTPURHL[OKKLHOSOKJRKNLSJhQLTÙOQHLU]LJ̀ K̀OTJMKQL̀URPOUVHLU]LH_TILWUT_SQVPHLJmJOKJMKQLPULPIQORL
RQH̀QTPOmQL̀RÙUHQWL̂_M�H_MTUVPRJTPURHb
L
opqcnp����������p����������p��p{|}~�����~��
opqcnc�LkJTILH_MTUVPRJTPL]URLJL̀URPOUVLU]LPIQLgURhLOHLJHHOXVQWLMNLPIQLYUVPRJTPURLPULPIQLZ[VQR\L̀RUmOWQWLPIJP

c� JHHOXVSQVPLOHLQ]]QTPOmQLUVKNLJ]PQRLPQRSOVJPOUVLU]LPIQLYUVPRJTPLMNLPIQLZ[VQRL]URLTJ_HQLURL]URL
TUVmQVOQVTQLL̀_RH_JVPLPUL̂QTPOUVLu�b�LJVWLUVKNL]URLPIUHQLH_MTUVPRJTPHLPIJPLPIQLZ[VQRLJTTQ̀PHLMNL
VUPO]NOVXLPIQL̂_MTUVPRJTPURLJVWLYUVPRJTPUR�LJVW

cd JHHOXVSQVPLOHLH_MaQTPLPULPIQL̀ROURLROXIPHLU]LPIQLH_RQPN\LO]LJVN\LUMKOXJPQWL_VWQRLMUVWLRQKJPOVXLPULPIQL
YUVPRJTPb
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HIJKLMIJLNOKJPLQRRJSMTLMIJLQTTUVKWJKMLXYLQLTZ[RXKMPQRM\LMIJLNOKJPLQTTZWJTLMIJL]XKMPQRMXP̂TLPUVIMTLQK_LX[̀UVQMUXKTL
ZK_JPLMIJLTZ[RXKMPQRMa

bcdefegLhSXKLQTTUVKWJKMLMXLMIJLNOKJPLZK_JPLMIUTLiJRMUXKLjak\LMIJLNOKJPLWQlLYZPMIJPLQTTUVKLMIJLiZ[RXKMPQRMLMXLQL
TZRRJTTXPL]XKMPQRMXPLXPLXMIJPLJKMUMlaLmYLMIJLNOKJPLQTTUVKTLMIJLTZ[RXKMPQRMLMXLQLTZRRJTTXPL]XKMPQRMXPLXPLXMIJPLJKMUMl\LMIJL
NOKJPLTIQ̀̀LKJnJPMIJ̀JTTLPJWQUKL̀JVQ̀̀lLPJTSXKTU[̀JLYXPLQ̀̀LXYLMIJLTZRRJTTXPL]XKMPQRMXP̂TLX[̀UVQMUXKTLZK_JPLMIJL
TZ[RXKMPQRMaL

bcdefeoccpIJLNOKJPLWQl\LQMLUMTLTX̀JL_UTRPJMUXK\LYZPKUTILMXLQKlLiZ[RXKMPQRMXPLXPLTZSS̀UJPLUKYXPWQMUXKLPJVQP_UKVLMIJL
]XKMPQRMXP̂TLqSS̀URQMUXKTLYXPLrQlWJKMLQK_LMIJLQWXZKMTLQRMZQ̀̀lLSQU_L[lLMIJLNOKJPLMXLMIJL]XKMPQRMXPLXKLQRRXZKMLXYL
HXPsL_XKJL[lLTZRILiZ[RXKMPQRMXPLXPLYXPLWQMJPUQ̀TLYZPKUTIJ_L[lLTZRILTZSS̀UJPa

bcdefefccmYLMIJLNOKJPLYQÙTLMXLQSSPXnJLQKLqSS̀URQMUXKLYXPLrQlWJKMLYXPLQLRQZTJLOIURILMIJLNOKJP\L_JMJPWUKJTLUTLMIJLYQZ̀ML
XYLMIJL]XKMPQRMXPLQK_LKXMLMIJLYQZ̀MLXYLQLSQPMURZ̀QPLiZ[RXKMPQRMXP\LXPLUYLMIJL]XKMPQRMXPLYQÙTLMXLWQsJLQLSQlWJKM\LOIURILUTL
SPXSJP̀lL_ZJLMXLQLSQPMURZ̀QPLiZ[RXKMPQRMXP\LMIJLNOKJPLWQlLSQlLTZRILiZ[RXKMPQRMXPL_UPJRM̀l\L̀JTTLMIJLQWXZKMLMXL[JL
PJMQUKJ_LZK_JPLUMTLTZ[RXKMPQRMaLLNOKJPLTIQ̀̀LKXMLJtJPRUTJLUMTLPUVIMTLMXLWQsJLSQlWJKML_UPJRM̀lLMXLiZ[RXKMPQRMXP\LUYLMIJL
NOKJPL_JMJPWUKJTLMIQML]XKMPQRMXP̂TLOUMIIX̀_UKVLXYLSQlWJKMLUTLOQPPQKMJ_LQK_LUKLMIJL[JTMLUKMJPJTMLXYLMIJLrPXuJRMaLqKlL
QWXZKMLTXLSQU_L[lLMIJLNOKJPLTIQ̀̀L[JLRPJ_UMJ_LQVQUKTMLMIJL]XKMPQRMLiZWvLIXOJnJP\LUYLMIJL]XKMPQRMXPLPJQTXKQ[̀lL
_UTSZMJTLQKlLSQlWJKMTLMXLQKlLiZ[RXKMPQRMXPLXPLTZSS̀UJP\LMIJLNOKJPLTIQ̀̀LOUMIIX̀_LTZRILSQlWJKMTLYPXWLMIXTJLYZK_TL
PJWQUKUKVLMXL[JLSQU_LZKMÙLMIJL_UTSZMJ_LR̀QUWL[JMOJJKLMIJL]XKMPQRMXPLQK_LMIJLiZ[RXKMPQRMXPLXPLTZSS̀UJPLUTLPJTX̀nJ_\L
SPXnU_J_LMIQMLMIJLOUMIIX̀_UKVLXYLTZRILYZK_TL_XJTLKXMLQ_nJPTJ̀lLQYYJRMLMIJLRXWS̀JMUXKLXYLMIJLHXPsLUKLQLMUWJ̀lLWQKKJPa

bcdefedccpIJLNOKJPLTIQ̀̀LIQnJLKXLX[̀UVQMUXKLMXLSQl\LXPLMXLTJJLMXLMIJLSQlWJKMLXYLQKlLWXKUJTLMXLQKlLiZ[RXKMPQRMXPaLL
wXMIUKVLRXKMQUKJ_LUKLqPMUR̀JLjLxXPLJ̀TJOIJPJLUKLMIJL]XKMPQRMLyXRZWJKMTzLTIQ̀̀L[JL_JJWJ_LMXLRPJQMJLQKlLRXKMPQRMZQ̀L
PJ̀QMUXKTIUSL[JMOJJKLMIJLNOKJPLQK_LQKlLiZ[RXKMPQRMXPaLiZ[RXKMPQRMXPLTIQ̀̀LKXMLIQnJLQKlLR̀QUWLQTLXYLQLMIUP_LSQPMlL
[JKJYURUQPlLXPLXMIJPOUTJLQVQUKTMLMIJLNOKJPL[lLnUPMZJLXYLQKlLSPXnUTUXKTLIJPJXYa

bcdefe{ccpIJL]XKMPQRMXPLTIQ̀̀LSPXWSM̀lLQ_nUTJLMIJLNOKJPLXYLQKlLR̀QUWLXPL_JWQK_L[lLQLiZ[RXKMPQRMXPLR̀QUWUKVLMIQMLQKlL
QWXZKMLUTL_ZJLMXLTZRILiZ[RXKMPQRMXPLXPLR̀QUWUKVLQKlL_JYQZ̀ML[lLMIJL]XKMPQRMXPLUKLQKlLXYLUMTLX[̀UVQMUXKTLMXLTZRIL
iZ[RXKMPQRMXPa

|}~����c{ccc����~}��~���c��c����}c�}c��c���|}|~�c���~}|�~�}�
bc{e�c�������c}����c��c�������c������������c����c���c������c���c��c|����c�����c���������
bc{e�e�LpIJLNOKJPLPJTJPnJTLMIJLPUVIMLMXLSJPYXPWLRXKTMPZRMUXKLXPLXSJPQMUXKTLPJ̀QMJ_LMXLMIJLrPXuJRMLOUMILMIJLNOKJP̂TLXOKL
YXPRJT\LQK_LOUMILiJSQPQMJL]XKMPQRMXPTLPJMQUKJ_LZK_JPL]XK_UMUXKTLXYLMIJL]XKMPQRMLLTUWÙQPLMXLMIXTJLXYLMIUTL]XKMPQRM\L
UKR̀Z_UKVLMIXTJLSPXnUTUXKTLXYLMIJL]XK_UMUXKTLXYLMIJL]XKMPQRMLPJ̀QMJ_LMXLUKTZPQKRJLQK_LOQUnJPLXYLTZ[PXVQMUXKa

bc{e�egLHIJKLMIJLNOKJPLSJPYXPWTLRXKTMPZRMUXKLXPLXSJPQMUXKTLOUMILMIJLNOKJP̂TLXOKLYXPRJTLXPLiJSQPQMJL]XKMPQRMXPT\L
MIJLNOKJPLTIQ̀̀LSPXnU_JLYXPLRXXP_UKQMUXKLXYLTZRILYXPRJTLQK_LiJSQPQMJL]XKMPQRMXPTLOUMILMIJLHXPsLXYLMIJL]XKMPQRMXP\L
OIXLTIQ̀̀LRXXSJPQMJLOUMILMIJWa

bc{e�eoLhK̀JTTLXMIJPOUTJLSPXnU_J_LUKLMIJL]XKMPQRMLyXRZWJKMT\LOIJKLMIJLNOKJPLSJPYXPWTLRXKTMPZRMUXKLXPLXSJPQMUXKTL
PJ̀QMJ_LMXLMIJLrPXuJRMLOUMILMIJLNOKJP̂TLXOKLYXPRJTLXPLOUMILiJSQPQMJL]XKMPQRMXPT\LMIJLNOKJPLXPLUMTLiJSQPQMJL]XKMPQRMXPTL
TIQ̀̀LIQnJLMIJLTQWJLX[̀UVQMUXKTLQK_LPUVIMTLMIQMLMIJL]XKMPQRMXPLIQTLZK_JPLMIJL]XK_UMUXKTLXYLMIJL]XKMPQRM\LUKR̀Z_UKV\L
OUMIXZMLJtR̀Z_UKVLXMIJPT\LMIXTJLTMQMJ_LUKLqPMUR̀JL�\LMIUTLqPMUR̀JL�\LQK_LqPMUR̀JTL ¡\L  \LQK_L ¢a

bc{egc£����¤c}��¥����¦�¤��§
bc{ege�LpIJL]XKMPQRMXPLTIQ̀̀LQYYXP_LMIJLNOKJP̂TLXOKLYXPRJT\LiJSQPQMJL]XKMPQRMXPT\L]XKTMPZRMUXKL̈QKQVJPLQK_LXMIJPL
]XKMPQRMXPTLPJQTXKQ[̀JLXSSXPMZKUMlLYXPLUKMPX_ZRMUXKLQK_LTMXPQVJLXYLMIJUPLWQMJPUQ̀TLQK_LJ©ZUSWJKMLQK_LSJPYXPWQKRJLXYL
MIJUPLQRMUnUMUJT\LQK_LTIQ̀̀LRXKKJRMLQK_LRXXP_UKQMJLMIJL]XKMPQRMXP̂TLRXKTMPZRMUXKLQK_LXSJPQMUXKTLOUMILMIJUPTLQTLPJ©ZUPJ_L
[lLMIJL]XKMPQRMLyXRZWJKMTa

bc{egegLmYLSQPMLXYLMIJL]XKMPQRMXP̂TLHXPsL_JSJK_TLYXPLSPXSJPLJtJRZMUXKLXPLPJTZ̀MTLZSXKLRXKTMPZRMUXKLXPLXSJPQMUXKTL[lLMIJL
NOKJP̂TLXOKLYXPRJT\LiJSQPQMJL]XKMPQRMXPTLXPLXMIJPL]XKMPQRMXPT\LMIJL]XKMPQRMXPLTIQ̀̀\LSPUXPLMXLSPXRJJ_UKVLOUMILMIQML
SXPMUXKLXYLMIJLHXPs\LSPXWSM̀lLKXMUYlLMIJL]XKTMPZRMUXKL̈QKQVJPLQK_LqPRIUMJRMLXYLQSSQPJKML_UTRPJSQKRUJTLXPL_JYJRMTLUKL
MIJLRXKTMPZRMUXKLXPLXSJPQMUXKTL[lLMIJLNOKJPLXPLiJSQPQMJL]XKMPQRMXPLXPLXMIJPL]XKMPQRMXPTLMIQMLOXZ̀_LPJK_JPLUML
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GHIGJKLMNOPQRSPTSRTOSPOUOVGKJRHPLHWPSOIGNKIPRQPKXOPYRHKSLVKRSZIP[RS\]P̂LJNGSOPRQPKXOPYRHKSLVKRSPKRPHRKJQ_PKXOP
YRHIKSGVKJRHP̀LHLaOSPLHWPKXOPbSVXJKOVKPRQPLTTLSOHKPWJIVSOTLHVJOIPRSPWOQOVKIPTSJRSPKRPTSRVOOWJHaPcJKXPKXOP[RS\PIXLNNP
VRHIKJKGKOPLHPLV\HRcNOWadOHKPKXLKPKXOPecHOSZIPRSPfOTLSLKOPYRHKSLVKRSZIPRSPRKXOSPYRHKSLVKRSIZPVRdTNOKOWPRSPTLSKJLNN_P
VRdTNOKOWPVRHIKSGVKJRHPJIPQJKPLHWPTSRTOSPKRPSOVOJgOPKXOPYRHKSLVKRSZIP[RS\]PhXOPYRHKSLVKRSPIXLNNPHRKPMOPSOITRHIJMNOPQRSP
WJIVSOTLHVJOIPRSPWOQOVKIPJHPKXOPVRHIKSGVKJRHPRSPRTOSLKJRHIPM_PKXOPecHOSPRSPfOTLSLKOPYRHKSLVKRSIPRSPRKXOSPYRHKSLVKRSIP
KXLKPLSOPHRKPLTTLSOHK]

ijklmlnPhXOPYRHKSLVKRSPIXLNNPSOJdMGSIOPKXOPecHOSPQRSPVRIKIPKXOPecHOSPJHVGSIoPJHVNGWJHaPVRIKIPKXLKPLSOPTL_LMNOPKRPLP
fOTLSLKOPYRHKSLVKRSIPRSPKRPRKXOSPYRHKSLVKRSIoPMOVLGIOPRQPKXOPYRHKSLVKRSZIPWONL_IoPJdTSRTOSN_PKJdOWPLVKJgJKJOIPRSP
WOQOVKJgOPVRHIKSGVKJRH]PhXOPecHOSPIXLNNPMOPSOITRHIJMNOPKRPKXOPYRHKSLVKRSPQRSPVRIKIPKXOPYRHKSLVKRSPJHVGSIPMOVLGIOPRQP
WONL_IoPJdTSRTOSN_PKJdOWPLVKJgJKJOIoPWLdLaOPKRPKXOP[RS\PRSPWOQOVKJgOPVRHIKSGVKJRHPM_PKXOPecHOSZIPRcHPQRSVOIoP
fOTLSLKOPYRHKSLVKRSIoPRSPRKXOSPYRHKSLVKRSI]

ijklmlpPhXOPYRHKSLVKRSPIXLNNPTSRdTKN_PSOdOW_PWLdLaOPKXLKPKXOPYRHKSLVKRSPcSRHaQGNN_PVLGIOIPKRPVRdTNOKOWPRSPTLSKJLNN_P
VRdTNOKOWPVRHIKSGVKJRHoPRSPKRPTSRTOSK_PRQPKXOPecHOSoPfOTLSLKOPYRHKSLVKRSIoPRSPRKXOSPYRHKSLVKRSIPLIPTSRgJWOWPJHPfOVKJRHP
qr]s]t]

ijklmluPhXOPecHOSoPfOTLSLKOPYRHKSLVKRSIoPLHWPRKXOSPYRHKSLVKRSIPIXLNNPXLgOPKXOPILdOPSOITRHIJMJNJKJOIPQRSPVGKKJHaPLHWP
TLKVXJHaPLIPLSOPWOIVSJMOWPQRSPKXOPYRHKSLVKRSPJHPfOVKJRHPv]qw]

ijklnjxyz{|}~j�����j��j��{�zj��
�QPLPWJITGKOPLSJIOIPLdRHaPKXOPYRHKSLVKRSoPfOTLSLKOPYRHKSLVKRSIoPRKXOSPYRHKSLVKRSIoPLHWPKXOPecHOSPLIPKRPKXOP
SOITRHIJMJNJK_PGHWOSPKXOJSPSOITOVKJgOPVRHKSLVKIPQRSPdLJHKLJHJHaPKXOPTSOdJIOIPLHWPIGSSRGHWJHaPLSOLPQSOOPQSRdPcLIKOP
dLKOSJLNIPLHWPSGMMJIXoPKXOPecHOSPdL_PVNOLHPGTPLHWPKXOPYRHIKSGVKJRHP̀LHLaOSoPcJKXPHRKJVOPKRPKXOPbSVXJKOVKoPcJNNP
LNNRVLKOPKXOPVRIKPLdRHaPKXRIOPSOITRHIJMNO]

�������j�jjj�������j��j���j�x��
ij�l�j�{z{|��
ij�l�l�PhXJIPYRHKSLVKPJIPOHKOSOWPJHKRPcJKXPKXOPGHWOSIKLHWJHaPKXLKPYRHKSLVKRSPIXLNNPQGSHJIXoPLHWPKXOPfKJTGNLKOWPfGdP
JHVNGWOIoPLNNPJKOdIPSO�GJSOWPQRSPTSRTOSPVRdTNOKJRHPRQPKXOP[RS\PLIPIOKPQRSKXPJHPKXOPYRHKSLVKP�RVGdOHKIPRSPSOLIRHLMN_P
JHQOSLMNOPKXOSOQSRdoPcJKXRGKPLW�GIKdOHKPKRPKXOPfKJTGNLKOWPfGd]PYXLHaOIPJHPKXOP[RS\PdL_PMOPLVVRdTNJIXOWPLQKOSP
OUOVGKJRHPRQPKXOPYRHKSLVKoPLHWPcJKXRGKPJHgLNJWLKJHaPKXOPYRHKSLVKoPM_PYXLHaOPeSWOSoPYRHIKSGVKJRHPYXLHaOP�JSOVKJgOPRSP
RSWOSPQRSPLPdJHRSPVXLHaOPJHPKXOP[RS\oPIGM�OVKPKRPKXOPNJdJKLKJRHIPIKLKOWPJHPKXJIPbSKJVNOP�PLHWPONIOcXOSOPJHPKXOPYRHKSLVKP
�RVGdOHKI]

ij�l�lmPbPYXLHaOPeSWOSPIXLNNPMOPMLIOWPGTRHPLaSOOdOHKPMOKcOOHPKXOPecHOSPLHWPYRHKSLVKRS�PLPYRHIKSGVKJRHPYXLHaOP
�JSOVKJgOPSO�GJSOIPLaSOOdOHKPM_PKXOPecHOSPLHWPdL_PRSPdL_PHRKPMOPLaSOOWPKRPM_PKXOPYRHKSLVKRS]bPYXLHaOPeSWOSPIXLNNP
MOPMLIOWPGTRHPLaSOOdOHKPLdRHaPKXOPecHOSoPYRHIKSGVKJRHP̀LHLaOSoPbSVXJKOVKPLHWPYRHKSLVKRS]]PbHPRSWOSPQRSPLPdJHRSP
VXLHaOPJHPKXOP[RS\PdL_PMOPJIIGOWPM_PKXOPbSVXJKOVKPLNRHO]

ij�l�lnPYXLHaOIPJHPKXOP[RS\PIXLNNPMOPTOSQRSdOWPGHWOSPLTTNJVLMNOPTSRgJIJRHIPRQPKXOPYRHKSLVKP�RVGdOHKI]PhXOP
YRHKSLVKRSPIXLNNPTSRVOOWPTSRdTKN_PcJKXPVXLHaOIPJHPKXOP[RS\oPGHNOIIPRKXOScJIOPTSRgJWOWPJHPKXOPYXLHaOPeSWOSoP
YRHIKSGVKJRHPYXLHaOP�JSOVKJgOoPRSPRSWOSPQRSPLPdJHRSPVXLHaOPJHPKXOP[RS\]

ij�l�lpPP�KPJIPGHWOSIKRRWoPKXLKPcJKXRGKPNJdJKLKJRHoPij�ul�PIXLNNPLTTN_PKRPLH_PYNLJdPM_PYRHKSLVKRSPQRSPLHPJHVSOLIOPJHPKXOP
fKJTGNLKOWPfGdPLHW�RSPYRHKSLVKPhJdOPSONLKJHaPKRPLH_P[RS\PKXLKPJKPMONJOgOIPJIPLPVXLHaOPJHPKXOP[RS\PLHW�RSP[RS\PHRKP
JHVNGWOWPJHPKXOP�SLcJHaIPLHWPfTOVJQJVLKJRHIPGTRHPcXJVXPKXOPJIPMLIOWPRSPQRSPLHPOUKOHIJRHPRQPKJdOPQRSPLPWONL_PKXLKPJIP
OUVGILMNOPKRPYRHKSLVKRSPTGSIGLHKPKRPKXOPYRHKSLVKP�RVGdOHKI]PYRHKSLVKRSPIXLNNPTSRgJWOPecHOSPcJKXPcSJKKOHPHRKJVOPRQP
IGVXPYNLJdPcJKXJHPKXOPKJdOQSLdOPIOKPQRSKXPKXOSOJH]P̂LJNGSOPKRPTSRgJWOPIGVXPSO�GJSOWPHRKJVOPcJKXJHPKXOPSO�GJSOWP
KJdOQSLdOPIXLNNPLVKPLIPLPcLJgOSPRQPIGVXPYNLJd]

ij�lmj���z�{jx|�{|~
bPYXLHaOPeSWOSPJIPLPcSJKKOHPJHIKSGdOHKPTSOTLSOWPM_PKXOPYRHIKSGVKJRHP̀LHLaOSPLHWPIJaHOWPM_PKXOPecHOSoPYRHIKSGVKJRHP
`LHLaOSPLHWPYRHKSLVKRSoPIKLKJHaPKXOJSPLaSOOdOHKPGTRHPLNNPRQPKXOPQRNNRcJHa�

l� hXOPVXLHaOPJHPKXOP[RS\�
lm hXOPLdRGHKPRQPKXOPLW�GIKdOHKoPJQPLH_oPJHPKXOPYRHKSLVKPfGd�PLHW
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HI JKLMLNOLPOMQRMOKLMSTUVWOXLPOYMZRMSP[YMZPMOKLM\QPO]ŜOMJZXL_

ÒMZWMLNa]LWWb[MSc]LLTMOKSOMOKLMOL]XM\KSPcLMd]TL]MSWMVWLTMZPMOKLM\QPO]ŜOMeQ̂VXLPOWMWKSbbMfLMTLLXLTMOQMZP̂bVTLMQPb[M
OKQWLMg]ZOOLPMZPWO]VXLPOWMOKSOMKShLMfLLPMSaa]QhLTMSPTMWZcPLTMf[MdgPL]_
i

jklHIkmnopqrstqunokmvwoxykzurytqu{yp
jklHIH|M}M\QPWO]V̂OZQPM\KSPcLMeZ]L̂OZhLMZWMSMg]ZOOLPMQ]TL]Ma]LaS]LTMf[MOKLM\QPWO]V̂OZQPM~SPScL]MSPTMWZcPLTMf[MOKLM
dgPL]MSPTMYM\QPWO]V̂OZQPM~SPScL]YMTZ]L̂OZPcMSM̂KSPcLMZPMOKLM�Q]�Ma]ZQ]MOQMSc]LLXLPOMQPMSTUVWOXLPOYMZRMSP[YMZPMOKLM
\QPO]ŜOM�VXMQ]M\QPO]ŜOMJZXLYMQ]MfQOK_MJKLMdgPL]MXS[Mf[M\QPWO]V̂OZQPM\KSPcLMeZ]L̂OZhLYMgZOKQVOMZPhSbZTSOZPcMOKLM
\QPO]ŜOYMQ]TL]M̂KSPcLWMZPMOKLM�Q]�MgZOKZPMOKLMcLPL]SbMŴQaLMQRMOKLM\QPO]ŜOM̂QPWZWOZPcMQRMSTTZOZQPWYMTLbLOZQPWYMQ]M
QOKL]M]LhZWZQPWYMOKLM\QPO]ŜOM�VXMSPTM\QPO]ŜOMJZXLMfLZPcMSTUVWOLTMŜ Q̂]TZPcb[_

jklHIH�M}M\QPWO]V̂OZQPM\KSPcLMeZ]L̂OZhLMWKSbbMfLMVWLTMZPMOKLMSfWLP̂LMQRMOQOSbMSc]LLXLPOMQPMOKLMOL]XWMQRMSM\KSPcLM
d]TL]_

jklHIHIM̀RMOKLM\QPWO]V̂OZQPM\KSPcLMeZ]L̂OZhLMa]QhZTLWMRQ]MSPMSTUVWOXLPOMOQMOKLM\QPO]ŜOM�VXYMOKLMSTUVWOXLPOMWKSbbMfLM
fSWLTMQPMQPLMQRMOKLMRQbbQgZPcMXLOKQTW�

H| ~VOVSbMŜ L̂aOSP̂LMQRMSMbVXaMWVXMa]QaL]b[MZOLXZ�LTMSPTMWVaaQ]OLTMf[MWVRRẐZLPOMWVfWOSPOZSOZPcMTSOSMOQM
aL]XZOMLhSbVSOZQP�

H� �PZOMa]ẐLWMWOSOLTMZPMOKLM\QPO]ŜOMeQ̂VXLPOWMQ]MWVfWL�VLPOb[MSc]LLTMVaQP�
HI \QWOMOQMfLMTLOL]XZPLTMZPMSMXSPPL]MSc]LLTMVaQPMf[MOKLMaS]OZLWMSPTMSMXVOVSbb[MŜ L̂aOSfbLMRZNLTMQ]M

aL]̂LPOScLMRLL�MQ]
H� }WMa]QhZTLTMZPM�L̂OZQPM�_�_�_

jklHIH�M̀RMOKLM\QPO]ŜOQ]MTQLWMPQOM]LWaQPTMa]QXaOb[MQ]MTZWSc]LLWMgZOKMOKLMXLOKQTMRQ]MSTUVWOXLPOMZPMOKLM\QPO]ŜOM�VXYM
OKLM\QPWO]V̂OZQPM~SPScL]MWKSbbMTLOL]XZPLMOKLMSTUVWOXLPOMQPMOKLMfSWZWMQRM]LSWQPSfbLMLNaLPTZOV]LWMSPTMWShZPcWMQRMOKQWLM
aL]RQ]XZPcMOKLM�Q]�MSOO]ZfVOSfbLMOQMOKLM̂KSPcLYMZP̂bVTZPcYMZPM̂SWLMQRMSPMZP̂]LSWLMZPMOKLM\QPO]ŜOM�VXYMSPMSXQVPOMRQ]M
QhL]KLSTMSPTMa]QRZOMSWMWLOMRQ]OKMZPMOKLM}c]LLXLPOMfVOMPQOMOQMLN̂LLTMOLPM�����MaL]̂LPOYMQ]MZRMPQMWV̂KMSXQVPOMZWMWLOMRQ]OKM
ZPMOKLM}c]LLXLPOYMSM]LSWQPSfbLMSXQVPO_M̀PMWV̂KM̂SWLYMSPTMSbWQMVPTL]M�L̂OZQPM�_�_�_�YMOKLM\QPO]ŜOQ]MWKSbbM�LLaMSPTM
a]LWLPOYMZPMWV̂KMRQ]XMSWMOKLM\QPWO]V̂OZQPM~SPScL]MXS[Ma]LŴ]ZfLYMSPMZOLXZ�LTMŜ Q̂VPOZPcMOQcLOKL]MgZOKMSaa]Qa]ZSOLM
WVaaQ]OZPcMTSOS_M�PbLWWMQOKL]gZWLMa]QhZTLTMZPMOKLM\QPO]ŜOMeQ̂VXLPOWYM̂QWOWMRQ]MOKLMaV]aQWLWMQRMOKZWM�L̂OZQPM�_�_�M
WKSbbMfLMbZXZOLTMOQMOKLMRQbbQgZPc�

H| \QWOWMQRMbSfQ]YMZP̂bVTZPcMSaabẐSfbLMaS[]QbbMOSNLWYMR]ZPcLMfLPLRZOWM]L�VZ]LTMf[MSc]LLXLPOMQ]M̂VWOQXYM
gQ]�L]W�M̂QXaLPWSOZQPMZPWV]SP̂LYMSPTMQOKL]MLXabQ[LLM̂QWOWMSaa]QhLTMf[MOKLM\QPWO]V̂OZQPM~SPScL]M
SPTM}]̂KZOL̂O�

H� \QWOWMQRMXSOL]ZSbWYMWVaabZLWYMSPTML�VZaXLPOYMZP̂bVTZPcM̂QWOMQRMO]SPWaQ]OSOZQPYMgKLOKL]MZP̂Q]aQ]SOLTMQ]M
Q̂PWVXLT�

HI �LPOSbM̂QWOWMQRMXŜKZPL][MSPTML�VZaXLPOYMLN̂bVWZhLMQRMKSPTMOQQbWYMgKLOKL]M]LPOLTMR]QXMOKLM\QPO]ŜOQ]M
Q]MQOKL]W�

H� \QWOWMQRMa]LXZVXWMRQ]MSbbMfQPTWMSPTMZPWV]SP̂LYMaL]XZOMRLLWYMSPTMWSbLWYMVWLYMQ]MWZXZbS]MOSNLWYMTZ]L̂Ob[M]LbSOLTMOQM
OKLM
������������������� 
K̂SPcL
������������������ 
jklHIH¡M�aQPM]L̂LZaOMQRMSM\QPWO]V̂OZQPM\KSPcLMeZ]L̂OZhLYMOKLM\QPO]ŜOQ]MWKSbbMa]QXaOb[Ma]Q̂LLTMgZOKMOKLM̂KSPcLMZPMOKLM
�Q]�MZPhQbhLTMSPTMSThZWLMOKLM\QPWO]V̂OZQPM~SPScL]MQRMOKLM\QPO]ŜOQ]�WMSc]LLXLPOMQ]MTZWSc]LLXLPOMgZOKMOKLMXLOKQTYM
ZRMSP[YMa]QhZTLTMZPMOKLM\QPWO]V̂OZQPM\KSPcLMeZ]L̂OZhLMRQ]MTLOL]XZPZPcMOKLMa]QaQWLTMSTUVWOXLPOMZPMOKLM\QPO]ŜOM�VXMQ]M
\QPO]ŜOMJZXL_

jklHIHlM}M\QPWO]V̂OZQPM\KSPcLMeZ]L̂OZhLMWZcPLTMf[MOKLM\QPO]ŜOQ]MZPTẐSOLWMOKLM\QPO]ŜOQ]�WMSc]LLXLPOMOKL]LgZOKYM
ZP̂bVTZPcMSTUVWOXLPOMZPM\QPO]ŜOM�VXMSPTM\QPO]ŜOMJZXLMQ]MOKLMXLOKQTMRQ]MTLOL]XZPZPcMOKLX_M�V̂KMSc]LLXLPOMWKSbbM
fLMLRRL̂OZhLMZXXLTZSOLb[MSPTMWKSbbMfLM]L̂Q]TLTMSWMSM\KSPcLMd]TL]_

jklHIH¢MJKLMSXQVPOMQRM̂]LTZOMOQMfLMSbbQgLTMf[MOKLM\QPO]ŜOQ]MOQMOKLMdgPL]MRQ]MSMTLbLOZQPMQ]M̂KSPcLMOKSOM]LWVbOWMZPMSMPLOM
TL̂]LSWLMZPMOKLM\QPO]ŜOM�VXMWKSbbMfLMŜOVSbMPLOM̂QWOMSWM̂QPRZ]XLTMf[MOKLM\QPWO]V̂OZQPM~SPScL]MSPTM}]̂KZOL̂O_M�KLPM
fQOKMSTTZOZQPWMSPTM̂]LTZOWM̂QhL]ZPcM]LbSOLTM�Q]�MQ]MWVfWOZOVOZQPWMS]LMZPhQbhLTMZPMSM̂KSPcLYMOKLMSbbQgSP̂LMRQ]MQhL]KLSTM
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HIJKLMNOPQKRINQKQNKSTUSSJKQSIKRVWXYKLSMUSIQKZ[H\\K]SKOP̂_MSJKNIKQ[SK]HZPZKNOKISQKPIUMSHZS̀KPOKHIàKbPQ[KMSZLSUQKQNKQ[HQK
U[HÎSc

defghgiKiKjIaKMSO_ZH\K]aKQ[SKkNIQMHUQNMKQNKUNllSIUSKNMKLSMONMlKJPZL_QSJKk[HÎSKmMJSMKnNMoKHZKJPMSUQSJK]aKmbISM̀K
Z[H\\KUNIZQPQ_QSKHKJSOH_\QK[SMS_IJSMcKp[SKkNIQMHUQKq_lKHIJrNMKQ[SKkNIQMHUQKpPlSKlHaK]SKU[HÎSJKNI\aK]aKHIKmbISMK
HLLMNsSJKHIJKZP̂ISJKk[HÎSKmMJSMc

defghgtuejKk[HÎSKmMJSMKZP̂ISJK]aKQ[SKkNIQMHUQNMKPIJPUHQSZKPQZKĤMSSlSIQKQ[SMSbPQ[̀KPIU\_JPÎKQ[SKHJv_ZQlSIQKPIKQ[SK
kNIQMHUQKq_lKHIJrNMKkNIQMHUQKpPlS̀KPOKHIacK

defgwexyz{|e}~�z���eyze�~�e�{|�
��IQSIQPNIH\\aKNlPQQSJ�

defg�e��}���e���e}�����e�������e}���e����x����e���e}�����e�����e��������
defg�gte}{��e�|{�{���gKKjIaKMS�_SZQKONMKHIKPIUMSHZSKPIKQ[SKkNIQMHUQKq_lKZ_]lPQQSJK]aKNMKNIK]S[H\OKNOKQ[SKkNIQMHUQNMKPIK
UNIISUQPNIKbPQ[KU[HÎSZKPIKQ[SKnNMoKZ[H\\K]SKPQSlP�SJKONMKQ[SKsHMPN_ZKUNlLNISIQZKNOKnNMoKHIJKZŜMŜHQSJK]aK\H]NM̀K
lHQSMPH\KHIJKS�_PLlSIQcKKp[SKkNIQMHUQNMKbP\\KO_MIPZ[KPQZKPQSlP�SJKUNZQKLMNLNZH\KHIJKQ[SKZPlP\HM\aKJSQHP\SJKUNZQK
SZQPlHQSZKOMNlKq_]UNIQMHUQNMZc

defg�g e�y¡�e�z¢ex���|y��gKKq[N_\JKQ[SKmbISMKS\SUQ̀KPIKPQZKZN\SKJPZUMSQPNÌKQNKUNlLSIZHQSKQ[SKkNIQMHUQNMKONMKQ[SKU[HÎSKPIK
Q[SKnNMoKNIKHKQPlSKHIJKlHQSMPH\ZK]HZPZ̀KQ[SKmbISMKZ[H\\KZNKINQPOaKQ[SKkNIQMHUQNMKQ[SMSNOKPIKbMPQPÎ K̀Q[MN_̂[KQ[SK
kNIZQM_UQPNIK£HIĤSM̀KHIJKQ[SKkNIQMHUQNMKZ[H\\KLMNsPJSKQNKQ[SKmbISM̀KQ[MN_̂[KQ[SKkNIZQM_UQPNIK£HIĤSM̀KZ_U[K
MSUNMJZKHIJKZ_LLNMQPÎKJNU_lSIQZKQNKSsPJSIUSKQ[SKHUQ_H\KUNZQKNOKQ[SKnNMoKLSMONMlSJKHZKMSHZNIH]\aKMS�_PMSJK]aKKQ[SK
mbISMcKK

defg�ghe�zy�e�|y¤��gKKpNKQ[SKSTQSIQKQ[HQKQ[SKk[HÎSKmMJSMKnNMoKPZKZ_]vSUQKQNK¥IPQK¦MPUSZ̀KQ[SKkNIQMHUQNM§ZKUNZQKLMNLNZH\K
ONMKQ[SKk[HÎSKmMJSMKnNMoKZ[H\\KPQSlP�SKQ[SK�_HIQPQPSZKNOKSHU[KPQSlKNOKnNMoKONMKb[PU[KQ[SMSKPZKHIKHLL\PUH]\SK¥IPQK
¦MPUS

defg̈e�����e�����©�ªe��������e���e��}������e��e}�x���������e��e�«�������e��e��x�
jIaKU[HÎSZKPIKQ[SKnNMoK_IJSMQHoSIKbPQ[N_QKQ[SKmbISM§ZKLMPNMKH_Q[NMP�HQPNIKbP\\KINQK]SKMSUN̂IP�SJKHZKHK]HZPZKONMKHIK
PIUMSHZSKPIKQ[SKkNIQMHUQKq_lKNMKHIKSTQSIZPNIKNOKQ[SKkNIQMHUQKpPlScKK�OKQ[SKkNIQMHUQNMK]S\PSsSZKQ[HQKHIaKPIZQM_UQPNIZKNMK
NMJSMZ̀Kb[SQ[SMKNMH\̀KbMPQQSÌK]aKJMHbPÎZ̀KNMKNQ[SMbPZS̀KUNIZQPQ_QSKHKU[HÎSKPIKQ[SKnNMoKL_MZ_HIQKQNKb[PU[KQ[SK
kNIQMHUQNMKbN_\JK]SKSIQPQ\SJKQNKHIKPIUMSHZSKPIKQ[SKkNIQMHUQKq_lKNMKHIKSTQSIZPNIKNOKQ[SKkNIQMHUQKpPlS̀KQ[SKkNIQMHUQNMK
Z[H\\KLMNlLQ\aKZNKINQPOaKQ[SKmbISMKPIKbMPQPÎ K̀Q[MN_̂[KQ[SKkNIZQM_UQPNIK£HIĤSM̀KLMPNMKQNKLMNUSSJPÎKbPQ[KQ[SKnNMoK
b[PU[KbMPQPÎKZ[H\\KJSZUMP]SKQ[SK]HZPZKONMKkNIQMHUQNM§ZKLNZPQPNIcK¥LNIKMSUSPLQKNOKZ_U[KINQPUSKQ[SKmbISM̀KQ[MN_̂[KQ[SK
kNIZQM_UQPNIK£HIĤSM̀KZ[H\\KSPQ[SMKPIZQM_UQKQ[SKkNIQMHUQNMKQNKLMNUSSJKbPQ[KQ[SKnNMoKPIK�_SZQPNIKNIKQ[SK]HZPZKNOKHK
kNIZQM_UQPNIKk[HÎSK¬PMSUQPsSKRNM̀KPOKĤMSSlSIQKPZKMSHU[SJKNIKQ[SKQSMlZKQ[SMSNÒKL_MZ_HIQKQNKHKLMNLSM\aKSTSU_QSJK
k[HÎSKmMJSMYKNMKQ[SKmbISMKlHaKPIZQM_UQKQ[SKkNIQMHUQNMKQNKZ_ZLSIJKQ[HQKLNMQPNIKNOKQ[SKnNMoKLSIJPÎKPIsSZQP̂HQPNIKNOK
Q[SKkNIQMHUQNM§ZKU\HPlcKp[SKkNIQMHUQNMKZ[H\\KINQK]SKSIQPQ\SJKQNKHJJPQPNIH\KUNlLSIZHQPNIKNMKHIKSTQSIZPNIKNOKQPlSK_I\SZZK
Q[SKkNIQMHUQNMK[HZKZNKINQPOPSJKQ[SKmbISMK]SONMSKLMNUSSJPÎc

����}ª�eeee��x�
degte��®yzy�y{z�
degtgtK¥I\SZZKNQ[SMbPZSKLMNsPJSJ̀KkNIQMHUQKpPlSKPZKQ[SKLSMPNJKNOKQPlS̀KPIU\_JPÎKH_Q[NMP�SJKHJv_ZQlSIQZ̀KH\\NQQSJKPIK
Q[SKkNIQMHUQK¬NU_lSIQZKONMKQ[SKkNIQMHUQNMKQNKHU[PSsSKKq_]ZQHIQPH\KkNlL\SQPNIKNOKQ[SKnNMoc

degtg Kp[SKJHQSKNOKUNllSIUSlSIQKNOKQ[SKnNMoKPZKQ[SKJHQSKSZQH]\PZ[SJKPIKQ[SKĵMSSlSIQc

degtghKp[SKJHQSKNOKq_]ZQHIQPH\KkNlL\SQPNIKPZKQ[SKJHQSKUSMQPOPSJK]aKQ[SKjMU[PQSUQK̀HZKHLLMNsSJK]aKQ[SKmbISMKHIJK
kNIZQM_UQPNIK£HIĤSM̀KPIKHUUNMJHIUSKbPQ[KQ[SKkNIQMHUQK¬NU_lSIQZKHIJKPZKNQ[SMbPZSKJSOPISJKPIKHUUNMJHIUSKbPQ[K
qSUQPNIK̄c°c

degtgwKp[SKQSMlK±JHa±KHZK_ZSJKPIKQ[SKkNIQMHUQK¬NU_lSIQZKZ[H\\KlSHIKUH\SIJHMKJHaK_I\SZZKNQ[SMbPZSKZLSUPOPUH\\aK
JSOPISJc
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HIJKLIMNOPNQRRISTUIVOWXYQZ[OT
HIJKLK\]̂_̀]abcdefgdbe]h_fii]jèjfè]d_̀]klg_̀mnìk]obe]d_̀]onii]gbchdengdpbc]fcm]gbqjìdpbc]bo]fii]rbes]bo]d_̀]tebùgdv]
pcginmpcwv]xnd]cbd]ipqpd̀m]dbv]gbcdfpcpcw]m̀dfpih]bo]gbchdengdpbc]h̀yǹcg̀h]fcm]dpqpcwv]hg_̀mnipcw]bo]jneg_fh̀]bem̀eh]
fcm]m̀ipz̀ep̀h]bo]qfd̀epfih]fcm]̀ynpjq̀cdv]fcm]f]hg_̀mnì]obe]jèjfefdpbc]fcm]jebg̀hhpcw]bo]l_bj]{ef|pcwhv]lfqjìh]
fcm]tebmngd]{fdf}]̂_̀]lg_̀mnì]h_fii]x̀]hnxùgd]db]d_̀]abchdengdpbc]~fcfẁe�h]fcm]�eg_pd̀gd�h]èzp̀|]fcm]d_̀]
�|c̀e�h]fgg̀jdfcg̀]fcm]|pii]x̀]d_̀]xpcmpcw]hg_̀mnì]obe]d_̀]abcdefgdbe�h]j̀eobeqfcg̀]bo]pdh]mndp̀h]ncm̀e]d_ph]abcdefgd]
hnxùgd]bci�]db]g_fcẁh]èhnidpcw]oebq]f]jebj̀ei�]fnd_bep�̀m]a_fcẁ]�em̀e]hpwc̀m]x�]�|c̀ev]xndv]bci�]po]fcm]db]d_̀]
�̀d̀cd]hng_]a_fcẁ]�em̀e]�f�]ph]f]hgbj̀]a_fcẁ]�em̀e]jebz̀c]db]d_̀]èfhbcfxì]hfdphofgdpbc]bo]�|c̀e]db]m̀qbchdefxi�]
foògd]d_̀]aepdpgfi]tfd_]bo]d_̀]lg_̀mnìv]be]�x�]ph]phhǹm]pc]èhjbch̀]db]f]jebj̀e]aifpq]obe]̀�d̀chpbc]bo]dpq̀]obe]d_̀]
�̀ynpèm]lnxhdfcdpfi]abqjìdpbc]{fd̀]obe]f]m̀if�]d_fd]ph]̀�gnhfxì]db]abcdefgdbe]ncm̀e]d_̀]abcdefgd]{bgnq̀cdhv]xndv]
bci�]db]d_̀]̀�d̀cd]d_fd]hng_]̀�gnhfxì]m̀if�]ph]jebz̀c]db]d_̀]hfdphofgdpbc]bo]�|c̀ev]pc]pdh]mphgèdpbcv]db]m̀qbchdefxi�]
pqjfgd]d_̀]aepdpgfi]tfd_]bo]d_̀]lg_̀mnì]�gbiìgdpz̀i�]kaepdpgfi]tfd_]a_fcẁhk�}]]�od̀e]fjjebzfi]bo]d_̀]pcpdpfi]lg_̀mnìv]
d_̀]abcdefgdbe]h_fii]jèjfè]bc]f]qbcd_i�]xfhphv]be]qbè]bod̀c]fh]d_̀]abchdengdpbc]~fcfẁe]qf�]èfhbcfxi�]èynpèv]
fc]njmfd̀m]lg_̀mnì]d_fd]h_fii]mbgnq̀cd]d_̀]gneècd]hdfdnh]bo]d_̀]rbes}]̂_̀]njmfd̀m]lg_̀mnì]h_fii]x̀]hnxùgd]db]d_̀]
�|c̀e�h]fjjebzfi]xnd]h_fii]cbd]fid̀e]d_̀]abcdefgdbe�h]bxipwfdpbc]db]q̀ d̀]d_̀]pcpdpfi]lg_̀mnì]�fh]qbmpop̀m]bci�]x�]
aepdpgfi]tfd_]a_fcẁh]pc]jebj̀ei�]fnd_bep�̀m]a_fcẁ]�em̀eh]hpwc̀m]x�]�|c̀e�}]�c]fmmpdpbcv]d_̀]abcdefgdbe]h_fii]
jèjfè]fcm]s̀ j̀]gneècdv]obe]d_̀]�|c̀e�h]fcm]abchdengdpbc]~fcfẁe�h]fjjebzfiv]f]hg_̀mnì]bo]hnxqpddfih]|_pg_]ph]
gbbempcfd̀m]|pd_]d_̀]lg_̀mnì]fcm]fiib|h]d_̀]abchdengdpbc]~fcfẁe]fcm]�eg_pd̀gd]èfhbcfxì]dpq̀]db]èzp̀|]
hnxqpddfih}

�}�}�}�]̂_̀]abcdefgdbe]h_fii]j̀eobeq]d_̀]rbes]pc]fggbemfcg̀]|pd_]d_̀]lg_̀mnì]fjjebz̀m]x�]�|c̀ev]fh]qf�]x̀]
njmfd̀m}]�cìhh]bd_̀e|ph̀]fwè̀m]x�]�|c̀ev]abcdefgdbe]h_fii]nh̀]d_̀]aepdpgfi]tfd_]~ d̀_bm]bo]hg_̀mnipcw}]�d]ph]fwè̀m]
d_fd]dpq̀]ph]bo]d_̀]̀hh̀cg̀]pc]d_̀]j̀eobeqfcg̀]bo]d_̀]abcdefgd}

HIJKLKL]̂_̀]abcdefgdbe]h_fii]cbd]scb|pcwi�v]̀�g̀jd]x�]fwè̀ q̀cd]be]pchdengdpbc]bo]d_̀]�|c̀e]pc]|epdpcwv]gbqq̀cg̀]
d_̀]rbes]jepbe]db]d_̀]̀oògdpz̀]mfd̀]bo]pchnefcg̀]èynpèm]db]x̀]onecph_̀m]x�]d_̀]abcdefgdbe]fcm]�|c̀e}

HIJKLK�]̂_̀]abcdefgdbe]h_fii]jebg̀ m̀]̀�j̀mpdpbnhi�]|pd_]fm̀ynfd̀]obeg̀h]fcm]h_fii]fg_p̀z̀]lnxhdfcdpfi]abqjìdpbc]
|pd_pc]d_̀]abcdefgd]̂pq̀}]�o]d_̀]�|c̀ev]d_ebnw_]d_̀]abchdengdpbc]~fcfẁev]m̀d̀eqpc̀h]d_fd]d_̀]abcdefgdbe]ph]cbd]
qfpcdfpcpcw]d_̀]jfg̀]bo]d_̀]rbes]pc]fggbemfcg̀]|pd_]d_̀]lg_̀mnì]be]bd_̀e|ph̀]gbchphd̀cd]|pd_]d_̀]abcdefgd]̂pq̀]fcm]
hng_]m̀if�h]fè]cbd]unhdpop̀m]fh]h̀d]obed_]pc]HIJK�v]d_̀c]d_̀]�|c̀e]qf�]èynpè]d_̀]abcdefgdbe]db]ncm̀edfs̀]f]dpq̀]
ègbz̀e�]jifc]�pcginmpcw]qbè]j̀ehbcc̀iv]bz̀edpq̀]fcm�be]mbnxì]h_podh�]fd]d_̀]abcdefgdbe�h]hbì]̀�j̀ch̀v]db]
èfhbcfxi�]fhhnè]gbqjìdpbc]bo]d_̀]rbes]|pd_pc]d_̀]abcdefgd]̂pq̀}

HIJK�I�QYS�RISTUI��ZQTR[OTRIO�I�[WQ
HIJK�K\]�ov]d_ebnw_]cb]ofnid]bo]fc�]bo]d_̀]abcdefgdbe]be]lnxgbcdefgdbe�h�v]d_̀]abcdefgdbe]ph]m̀if�̀m]fd]fc�]dpq̀]pc]d_̀]
gbqq̀cg̀q̀cd]be]jebwèhh]bo]d_̀]rbes]x�]fc]fgd]be]c̀wìgd]bo]d_̀]�|c̀ev]�|c̀e�h]b|c]obeg̀hv]abchdengdpbc]
~fcfẁev]�eg_pd̀gdv]fc�]bo]d_̀]bd_̀e]~nidpjì]tepq̀]abcdefgdbeh]be]fc]̀qjib�̀ ]̀bo]fc�]bo]d_̀qv]be]x�]g_fcẁh]bem̀èm]
pc]d_̀]rbes]x�]d_̀]�|c̀ev]be]x�]pcmnhde��|pm̀]ifxbe]mphjnd̀hv]opèv]ncnhnfi]fcm]ncobèh̀̀ c]m̀if�]pc]m̀ipz̀ep̀hv]
ncfzbpmfxì]gfhnfidp̀h]be]bd_̀e]gfnh̀h]x̀�bcm]d_̀]abcdefgdbe�h]gbcdebi�]be]x�]m̀if�]fnd_bep�̀m]x�]d_̀]�|c̀e]j̀cmpcw]
q̀mpfdpbc]fcm]fexpdefdpbcv]po]fjjipgfxìv]be]x�]bd_̀e]gfnh̀h]d_fd]d_̀]�|c̀ev]xfh̀m]bc]d_̀]ègbqq̀cmfdpbc]bo]d_̀]
abchdengdpbc]~fcfẁev]m̀d̀eqpc̀h]qf�]unhdpo�]m̀if�]�d_̀]obèwbpcwv]gbiìgdpz̀i�v]k��gnhfxì]{̀if�k�]fcm]jebzpm̀m]
hng_]��gnhfxì]{̀if�]m̀if�h]d_̀]gepdpgfi]jfd_]bo]d_̀]rbesv]d_̀]abcdefgd]̂pq̀]h_fii]x̀]̀�d̀cm̀m]x�]a_fcẁ]�em̀e]obe]
hng_]èfhbcfxì]dpq̀]fh]d_̀]abchdengdpbc]~fcfẁe]fcm�be]�eg_pd̀gd]qf�]m̀d̀eqpc̀}

HIJK�K\K\]]�c]bem̀e]obe]d_̀]�|c̀e]db]jebj̀ei�]pcz̀hdpwfd̀]f]aifpq]obe]��gnhfxì]{̀if�]fcm]qpdpwfd̀]d_̀]̀oògdh]d_̀èbov]
�̂~�]�l]��t��ll��]��]̂��]�ll��a�]���]abcdefgdbe]db]jebzpm̀]|epdd̀c]cbdpg̀]db]�|c̀e]bo]fc�]aifpq]èifdpcw]
db]fc]��gnhfxì]{̀if�v]fcm]pd]ph]f]gbcmpdpbc]jèg̀m̀cd]db]abcdefgdbe�h]fxpipd�]db]jnehǹ]hng_]aifpq]d_fd]d_̀]|epdd̀c]
cbdpg̀]bo]aifpq]h_fii�]�f�]x̀]m̀ipz̀èm]db]�|c̀ev]d_ebnw_]d_̀]abchdengdpbc]~fcfẁev]|pd_pc]opz̀]���]mf�h]fod̀e]
abcdefgdbe]sc̀|]be]h_bnim]_fz̀]scb|c]bo]d_̀]gfnh̀]bo]d_̀]��gnhfxì]{̀if��]�x�]hdfd̀]d_̀]xfhph]obe]d_̀]aifpq]obe]
��gnhfxì]{̀if��]�g�]pcginm̀]m̀qbchdefxì]jebbo]d_fd]d_̀]��gnhfxì]{̀if�]foògdh]d_̀]aepdpgfi]tfd_]bo]d_̀]lg_̀mnì�]
fcm]�m�]hnwẁhd]hdefd̀wp̀h]db]d_̀]abchdengdpbc]~fcfẁe]db]qpdpwfd̀]d_̀]̀oògd]bo]fc�]hng_]m̀if�]pcginmpcw]|pd_bnd]
ipqpdfdpbc]bz̀edpq̀v]è�h̀yǹcgpcw]fcm]bd_̀e]èq̀mpfi]q̀d_bmh}]�o]abcdefgdbe]mb̀h]cbd]jebzpm̀]|epdd̀c]cbdpg̀]db]
�|c̀ev]d_ebnw_]d_̀]abchdengdpbc]~fcfẁev]|pd_pc]d_̀]dpq̀]èynpèm]_̀èpc]fcm]bd_̀e|ph̀]pc]gbcobeqfcg̀]|pd_]d_̀]
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HIJKLHIMINOPQRSQPKTUQVHLOOINQNROLTIWQXRNOHYTORHQPUYZZQ[IQ\IIMI\QORQUY]IQVYL]I\QPKTUQXZYLMQYN\QPUYZZQNROQ[IQINOLOZI\QORQ
MŶIQYN_QXZYLMQSRHQYN_QHIMI\LIPQSRHQPKTUQ̀aTKPY[ZIQbIZY_WQLNTZK\LNcQXRNOHYTOQdLMIQIaOINPLRNe

fgeheiejQdRQOUIQSKZZIPOQIaOINOQkIHMLOOI\Q[_QZYVWQPURKZ\QXRNOHYTORHQ[IQINOLOZI\QORQYNQIaOINPLRNQRSQOLMIQSRHQYNQ̀aTKPY[ZIQ
bIZY_QkKHPKYNOQORQOUIQOIHMPQYN\QTRN\LOLRNPQY[R]IQYN\QIZPIVUIHIQLNQOUIQXRNOHYTOWQXRNOHYTORHQIakHIPPZ_QYcHIIPQNROQORQ
MŶIWQYN\QUIHI[_QVYL]IPWQYN_QXZYLMQSRHQTRPOPQYN\Q\YMYcIPWQLNTZK\LNcWQ[KOQNROQZLMLOI\QORWQOURPIQHIPKZOLNcQSHRMQ
LNTHIYPI\QPKkIH]LPLRNWQZY[RHQRHQMYOIHLYZQTRPOPWQRNQYTTRKNOQRSQYN_QPKTUQ̀aTKPY[ZIQbIZY_WQYN\QYcHIIPQOUYOWQIaTIkOQYPQ
kHR]L\I\QUIHILNWQOUIQPRZIQHLcUOQYN\QHIMI\_QOUIHISRHIQPUYZZQ[IQYNQIaOINPLRNQRSQOLMIe

lmnopoqQrsmtuvuwxmyszmtx{u|eQdUIQ}VNIHQPUYZZQNROQ[IQZLY[ZIQORQOUIQXRNOHYTORHQYN\~RHQ�K[TRNOHYTORH�P�QSRHQXZYLMPQRHQ
\YMYcIPQRSQYN_QNYOKHIQTYKPI\Q[_QRHQYHLPLNcQRKOQRSQ\IZY_PeQQdUIQPRZIQHIMI\_QYcYLNPOQOUIQ}VNIHQSRHQ\IZY_PQPUYZZQ[IQOUIQ
YZZRVYNTIQRSQY\\LOLRNYZQOLMIQSRHQTRMkZIOLRNQRSQOUIQ�RĤWQOUIQYMRKNOQRSQVULTUQPUYZZQ[IQPK[�ITOQORQOUIQkHRTI\KHIPQPIOQ
SRHOUQLNQOULPQXRNOHYTOeQ̀aTIkOQORQOUIQIaOINOWQLSQYN_WQIakHIPPZ_QkHRUL[LOI\Q[_QZYVWQOUIQXRNOHYTORHQIakHIPPZ_QYcHIIPQNROQORQ
MŶIQYN\QUIHI[_QVYL]IPQYN_QXZYLMQSRHQ\YMYcIPQSRHQ\IZY_WQLNTZK\LNcWQ[KOQNROQZLMLOI\QORWQOURPIQHIPKZOLNcQSHRMQLNTHIYPI\Q
ZY[RHQRHQMYOIHLYZQTRPOP�Q\LHITOLRNPQcL]INQRHQNROQcL]INQ[_QOUIQXRNPOHKTOLRNQ�YNYcIHQRHQ�HTULOITOWQLNTZK\LNcQPTUI\KZLNcQ
YN\QTRRH\LNYOLRNQRSQOUIQ�RĤ�QOUIQ�HTULOITO�PQkHIkYHYOLRNQRSQ\HYVLNcPQYN\QPkITLSLTYOLRNPQRHQHI]LIVQRSQPURkQ\HYVLNcPQ
YN\QHIJKIPOPQSRHQLNPOHKTOLRN�P��QRHWQRNQYTTRKNOQRSQYN_Q\IZY_WQR[POHKTOLRNQRHQULN\HYNTIQSRHQYN_QTYKPIQVUYOPRI]IHQ[_QOUIQ
}VNIHWQXRNPOHKTOLRNQ�YNYcIHWQ�HTULOITOWQRHQYN_QROUIHQTRNOHYTORHQRNQOUIQ�HR�ITOWQVUIOUIHQRHQNROQSRHIPIIY[ZIQRHQ
YNOLTLkYOI\eQQdUIQXRNOHYTORHQYcHIIPQOUYOQLOPQPRZIQHLcUOQYN\QHIMI\_QOUIHISRHIQPUYZZQ[IQYNQIaOINPLRNQRSQOLMIQLSQYkkHRkHLYOIe

�������������������
lmnopoqQXZYLMPQHIZYOLNcQORQOLMIQPUYZZQ[IQMY\IQLNQYTTRH\YNTIQVLOUQYkkZLTY[ZIQkHR]LPLRNPQRSQ�HOLTZIQi�e

�OQLPQIakHIPPZ_QKN\IHPORR\QOUYOQNROVLOUPOYN\LNcQlmnopo�mYN\QlmnopoqQY[R]IWQOUYOQNRQPKTUQ�K[TRNOHYTORHQPUYZZQ[IQINOLOZI\Q
ORQMŶIQYN_QXZYLMPQSRHQY\\LOLRNYZQTRMkINPYOLRNWQTRPOPQRHQ\YMYcIPQYcYLNPOQOUIQXRNOHYTORHQ�NRHQMY_QOUIQXRNOHYTORHQ
YPPIHOQYcYLNPOQ}VNIHQYN\~RHQXRNPOHKTOLRNQ�YNYcIHQPKTUQXZYLMPQYPQkYPP�OUHRKcUQTZYLMPQRSQ�K[TRNOHYTORHQRHQ
ROUIHVLPI�eQ�NZIPPQYcHII\Q[_Q}VNIHQLNQVHLOLNcWQXRNOHYTORHQPUYZZQIN\IY]RHQORQLNTZK\IQLNQI]IH_Q�K[TRNOHYTOQYQ
��R�bYMYcI��RH�bIZY_�QkHR]LPLRNQLNQYQSRHMQHIYPRNY[Z_QYkkHR]I\Q[_QOUIQ}VNIHe

lmno�m��� ¡ ¢�£¤¥r
lmno�o�Q�¦¦x{xzu§̈s©mtªxm£sm�s©§zu¦§szmtx{u|m«m ¬§zusz̈©uz|m®xūªzx̄eQ�NQY\\LOLRNQORQYN_QROUIHQHLcUOPQcHYNOI\QORQ}VNIHQ
KN\IHQOUIQXRNOHYTOQbRTKMINOPWQLNQOUIQI]INOQOUIQ}VNIHQYN\~RHQXRNPOHKTOLRNQ�YNYcIHQHIYPRNY[Z_Q\IOIHMLNIPQOUYOQOUIQ
kIHSRHMYNTIQRSQOUIQ�RĤWQHIZYOL]IQORQOUIQHIJKLHI\Q�K[POYNOLYZQXRMkZIOLRNQbYOIPQYN\Q�LNYZQXRMkZIOLRNQ\YOIQYN\~RHQOUIQ
�HR�ITOQ�TUI\KZIQUYPQNROQkHRcHIPPI\QRHQHIYTUI\QOUIQZI]IZQRSQTRMkZIOLRNQHIJKLHI\Q[_QOUIQXRNOHYTOQbRTKMINOPWQYN\QPKTUQ
\IZY_I\QkIHSRHMYNTIQVYPQNROQTYKPI\Q[_QYNQ̀aTKPY[ZIQbIZY_QPK[�ITOQORQYNQYkkHRkHLYOIQOLMIQIaOINPLRNQkKHPKYNOQORQOUIQ
�cHIIMINOWQOUIQ}VNIHWQOUHRKcUQOUIQXRNPOHKTOLRNQ�YNYcIHWQPUYZZQUY]IQOUIQHLcUOQORQRH\IHQOUIQXRNOHYTORHQORQOŶIQ
TRHHITOL]IQMIYPKHIPQNITIPPYH_QORQIakI\LOIQOUIQkHRcHIPPQRSQTRNPOHKTOLRNQRSQOUIQ�RĤWQLNTZK\LNcWQ[KOQNROQZLMLOI\QORWQ
YTTIZIHYOLRNQRSQOUIQ�RĤQ[_QMIYNPQRSQR]IHOLMIWQY\\LOLRNYZQTHIVPQRHQY\\LOLRNYZQPULSOPWQRHQY\\LOLRNYZQIJKLkMINOQRHQ
SYTLZLOLIPWQRHQHI�PIJKINTLNcQRSQOUIQ�RĤQ�°̀aOHYRH\LNYH_Q�IYPKHIP°�eQdUIQ}VNIHPQHLcUOQORQHIJKLHIQ̀aOHYRH\LNYH_Q
�IYPKHIPQLPQPRZIZ_QSRHQOUIQkKHkRPIQRSQINPKHLNcQOUIQXRNOHYTORH�PQTRMkZLYNTIQVLOUQOUIQ�TUI\KZIQHIZYOLNcQORQ\IZY_I\Q
kIHSRHMYNTIQSRHQVULTUQOUIQXRNOHYTORHQUYPQNROQ\I]IZRkI\QYZOIHNYOL]IQHITR]IH_QkZYNPQYN\QPTUI\KZIPQYTTIkOY[ZIQORQOUIQ
}VNIHeQ�ZZQPKTUQ̀aOHYRH\LNYH_Q�IYPKHIPQPUYZZQ[IQYOQNRQTRPOQORQOUIQ}VNIHQYN\QOUIQXRNOHYTORHQPUYZZQNROQ[IQINOLOZI\QORQYNQ
Y\�KPOMINOQORQOUIQXRNOHYTOQ�KMeQXRNOHYTORHQPUYZZQkIHSRHMQPKTUQ̀aOHYRH\LNYH_Q�IYPKHIPQKNOLZQOUIQkHRcHIPPQRSQOUIQ�RĤQ
TRMkZLIPQVLOUQOUIQPOYcIQRSQTRMkZIOLRNQHIJKLHI\Q[_QOUIQ�TUI\KZIeQ�NQOUIQI]INOQRSQYN_QYTTIZIHYOLRNQHIJKIPOI\QkKHPKYNOQORQ
OULPQlmno�o�WQXRNOHYTORHQPUYZZQkHRMkOZ_QkHR]L\IQYQHITR]IH_QkZYNQYN\QPTUI\KZIQYTTIkOY[ZIQORQOUIQ}VNIHQLNTZK\LNcQ
XRNOHYTORH�PQHITRMMIN\YOLRNPQSRHQOUIQMRPOQISSITOL]IQYN\QITRNRMLTYZQYTTIZIHYOLRNe

lmno�o�o�mdUIQ}VNIHQMY_QIaIHTLPIQOUIQHLcUOPQSKHNLPUI\QOUIQ}VNIHQKN\IHQRHQkKHPKYNOQORQlmno�o�mYPQSHIJKINOZ_QYPQOUIQ
}VNIHQ\IIMPQNITIPPYH_QORQINPKHIQOUYOQOUIQXRNOHYTORH�PQkIHSRHMYNTIQRSQOUIQ�RĤQVLZZQTRMkZ_QVLOUQOUIQ±IJKLHI\Q
�K[POYNOLYZQXRMkZIOLRNQbYOIPQYN\Q�LNYZQXRMkZIOLRNQ\YOIQPIOQSRHOUQLNQOUIQ�TUI\KZIe

lmno�oqm�N_QHLcUOPQTRNSIHHI\QRNQOUIQ}VNIHQkKHPKYNOQORQlmno�o�mRHQLNQYN_QROUIHQkRHOLRNQRSQOUIQXRNOHYTOQbRTKMINOPQPUYZZQ
NILOUIHQHIJKLHIQ}VNIHQORQIaIHTLPIQPKTUQHLcUOPQSRHQOUIQ[INISLOQRSQOUIQXRNOHYTORHWQNRHQPUYZZQOUI_QMŶIQ}VNIHQHIPkRNPL[ZIQ
LNQYN_QVY_QVUYOPRI]IHQSRHQOUIQXRNOHYTORH�PQTRMkZIOLRNQRSQOUIQ�RĤQRSQOUIQ�HR�ITOQLNQTRNSRHMYNTIQVLOUQOUIQ�TUI\KZIe
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HIJKLMNOPOOOQHRSNTJUOHTVOLWSQMNJKWT
XOPYZOL[\]̂_̀]OUab
XOPYZYZcdefcghijklmjcnopcqrcrjljfscqicjefctukffpfijclisvcqimwosqiuclojehkqxfsclsyorjpfijrvcqrcjefcjhjlwclphoijc
zl{l|wfc|{cjefc}~ifkcjhcjefcghijklmjhkc�hkczfk�hkplimfch�cjefc�hk�coisfkcjefcghijklmjc�hmopfijr�

XOPYZY�c��coiqjczkqmfrclkfcrjljfscqicjefcghijklmjc�hmopfijrchkcro|rf�ofijw{clukffscozhivcliscq�c�olijqjqfrchkquqilww{c
mhijfpzwljfsclkfcpljfkqlww{cmeliufscrhcjeljclzzwqmljqhich�cromecoiqjczkqmfrcjhcjefclmjolwc�olijqjqfrcmlorfrcro|rjlijqlwc
qif�oqj{cjhcjefc}~ifkchkcghijklmjhkvcjefclzzwqml|wfcoiqjczkqmfrcrelwwc|fcf�oqjl|w{clsyorjfs�

XOPY�OÙ���a��O[�O�_�a��
defcghijklmjhkcrelwwcro|pqjclcrmefsowfch�c�lwofrcjhcjefcghirjkomjqhic�lilufkvc|f�hkfcjefc�qkrjctzzwqmljqhic�hkc
�l{pfijvclwwhmljqiucjefcfijqkfcghijklmjcnopcjhcjefc�lkqhorczhkjqhirch�cjefc�hk��cdefcrmefsowfch�c�lwofrcrelwwc|fc
zkfzlkfscqicjefc�hkpvcliscrozzhkjfsc|{cjefcsljlcjhcro|rjlijqljfcqjrclmmoklm{vckf�oqkfsc|{cjefcghirjkomjqhic�lilufkclisc
jefctkmeqjfmj�cdeqrcrmefsowfvcoiwfrrch|yfmjfscjhc|{cjefcghirjkomjqhic�lilufkchkctkmeqjfmjvcrelwwc|fcorfsclrclc|lrqrc�hkc
kf�qf~qiucjefcghijklmjhk�rctzzwqmljqhirc�hkc�l{pfij�cdefcrmefsowfch�c�lwofrcrelwwc|fczkfzlkfsc|{cjefcghijklmjhkcqic
romeclcpliifkcjeljcflmecplyhkcqjfpch�cjefc�hk�cqrcreh~iclrcrfzlkljfcwqifcqjfpchict�tc�hmopfijc����c��tzzwqmljqhic
liscgfkjq�qmljfc�hkc�l{pfijvcghijqioljqhicneffj��vchkchjefkc�hkpclmmfzjl|wfcjhcjefcghirjkomjqhic�lilufk�cdefc
ghirjkomjqhic�lilufkcrelwwc�hk~lkscjhcjefctkmeqjfmjcjefcghijklmjhk�rcrmefsowfch�c�lwofr�cti{cmeliufrcjhcjefcrmefsowfc
h�c�lwofrcrelwwc|fcro|pqjjfscjhcjefcghirjkomjqhic�lilufkcliscrozzhkjfsc|{cromecsljlcjhcro|rjlijqljfcqjrclmmoklm{clrcjefc
ghirjkomjqhic�lilufkcliscjefctkmeqjfmjcpl{ckf�oqkfvcliscoiwfrrch|yfmjfscjhc|{cjefcghirjkomjqhic�lilufkchkcjefc
tkmeqjfmjvcrelwwc|fcorfsclrclc|lrqrc�hkckf�qf~qiucjefcghijklmjhk�rcro|rf�ofijctzzwqmljqhirc�hkc�l{pfij�

XOPY�OH����̀_]�[\�O�[̂OQ_�b�\]
XOPY�YZcdefcghijklmjhkcrelwwcro|pqjcjhcjefcghirjkomjqhic�lilufkclicqjfpqxfsctzzwqmljqhic�hkc�l{pfijczkfzlkfs�qic
lmmhkslimfc~qjecjefcrmefsowfch�c�lwofrvcvc�hkcmhpzwfjfsczhkjqhirch�cjefc�hk���defclzzwqmljqhicrelwwc|fcihjlkqxfsvcq�c
kf�oqkfsvcliscrozzhkjfsc|{clwwcsljlcro|rjlijqljqiucjefcghijklmjhk�rckquejcjhczl{pfijcjeljcjefc}~ifkvcghirjkomjqhic
�lilufkchkctkmeqjfmjckf�oqkfvcromeclrcmhzqfrch�ckf�oqrqjqhirvclisckfwflrfrch�c~lq�fkrch�cwqfic�khpcno|mhijklmjhkrclisc
rozzwqfkrvcliscrelwwckf�wfmjckfjlqilufcq�czkh�qsfsc�hkcqicjefcghijklmjc�hmopfijr�

� ¡¢¡£¢¡¤¥¦§̈©̈ª̈§«
XOPY�YZY�ctzzwqmljqhirc�hkc�l{pfijcrelwwcihjcqimwosfckf�ofrjrc�hkczl{pfijc�hkczhkjqhirch�cjefc�hk�c�hkc~eqmecjefc
ghijklmjhkcshfrcihjcqijfiscjhczl{clcno|mhijklmjhkchkcrozzwqfkvcoiwfrrcromec�hk�celrc|fficzfk�hkpfsc|{chjefkrc~ehpc
jefcghijklmjhkcqijfisrcjhczl{�

XOPY�Y�c¬iwfrrchjefk~qrfczkh�qsfscqicjefcghijklmjc�hmopfijrvczl{pfijrcrelwwc|fcplsfchiclmmhoijch�cpljfkqlwrclisc
f�oqzpfijcsfwq�fkfscliscroqjl|w{crjhkfscljcjefcrqjfc�hkcro|rf�ofijcqimhkzhkljqhicqicjefc�hk��c��clzzkh�fscqicls�limfc
|{cjefc}~ifkvczl{pfijcpl{crqpqwlkw{c|fcplsfc�hkcpljfkqlwrcliscf�oqzpfijcroqjl|w{crjhkfsch��cjefcrqjfcljclcwhmljqhic
lukffscozhicqic~kqjqiu�c�l{pfijc�hkcpljfkqlwrcliscf�oqzpfijcrjhkfschichkch��cjefcrqjfcrelwwc|fcmhisqjqhifscozhic
mhpzwqlimfc|{cjefcghijklmjhkc~qjeczkhmfsokfrcrljqr�lmjhk{cjhcjefc}~ifkcjhcfrjl|wqrecjefc}~ifk�rcjqjwfcjhcromecpljfkqlwrc
liscf�oqzpfijchkchjefk~qrfczkhjfmjcjefc}~ifk�rcqijfkfrjvcliscrelwwcqimwosfcjefcmhrjrch�clzzwqml|wfcqiroklimfvcrjhklufvc
liscjklirzhkjljqhicjhcjefcrqjfvc�hkcromecpljfkqlwrcliscf�oqzpfijcrjhkfsch��cjefcrqjf�

XOPY�Y�cdefcghijklmjhkc~lkklijrcjeljcjqjwfcjhclwwc�hk�cmh�fkfsc|{clictzzwqmljqhic�hkc�l{pfijc~qwwczlrrcjhcjefc}~ifkcihc
wljfkcjelicjefcjqpfch�czl{pfij�cdefcghijklmjhkc�okjefkc~lkklijrcjelj�q�cozhicro|pqjjlwch�clictzzwqmljqhic�hkc�l{pfijc
lwwc�hk�c�hkc~eqmecgfkjq�qmljfrc�hkc�l{pfijcel�fc|fficzkf�qhorw{cqrrofsclisczl{pfijrckfmfq�fsc�khpcjefc}~ifkcrelwwvc
jhcjefc|frjch�cjefcghijklmjhk�rc�ih~wfsufvcqi�hkpljqhivclisc|fwqf�vc|fc�kffcliscmwflkch�cwqfirvcmwlqprvcrfmokqj{cqijfkfrjrvc
hkcfimop|klimfrvcqic�l�hkch�cjefcghijklmjhkvcno|mhijklmjhkrvcrozzwqfkrvchkchjefkczfkrhirchkcfijqjqfrcjeljczkh�qsfscwl|hkvc
pljfkqlwrcliscf�oqzpfijckfwljqiucjhcjefc�hk�c�qq�clwwcno|mhijklmjhkrvcpljfkqlwcrozzwqfkrvchkchjefkczfkrhirchkcfijqjqfrc
zfk�hkpqiucliscel�qiuczkh�qsfscwl|hkvcpljfkqlwrcliscf�oqzpfijckfwljqiucjhcjefc�hk�cel�fc|fficzlqsclisc�qqq�c
ghijklmjhkc�ih~rch�cihcf®qrjqiuchkcjekfljfifscmwlqprc|{cli{czlkj{clulqirjcjefc}~ifkchkcjefc�khyfmjclis̄hkcjefc�khyfmjc
�oisr�
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HIJKLIMNOPQRQSTPNUIRVOIWTXYNZP
HIJKLK[\] _̂̀_\â_̀_\bc\defg\de_\hdeàijad̀k\â_\hdecàljabde\miein_̀\obffk\obâbe\c_p_e\qigc\ira_̀\â_\hdecàljabde\
miein_̀sc\̀_j_bta\dr\â_\hdeàijad̀sc\uttfbjiabde\rd̀\vigw_eak\\ifden\obâ\iff\xlttd̀aben\ydjlw_eaiabde\zic\
_̀{lb̀_q\|g\â_\uǹ__w_ea\ieq\}oe_̀~\̀_pb_o\â_\uttfbjiabdek\j_̀abrg\â_\iwdlea\â_\hdecàljabde\miein_̀\
q_a_̀wbe_c\bc\ql_\â_\hdeàijad̀k\ieq\rd̀oìq\â_\hdeàijad̀sc\uttfbjiabde\ieq\h_̀abrbjia_\rd̀\vigw_ea\ad\â_\
ùĵba_ja�\]bâbe\c_p_e\qigc\ira_̀\â_\ùĵba_ja\̀_j_bp_c\â_\hdeàijad̀sc\uttfbjiabde\rd̀\vigw_ea\r̀dw\â_\
hdecàljabde\miein_̀k\â_\ùĵba_ja\obff\_bâ_̀\z�~\bccl_\ad\â_\}oe_̀\i\h_̀abrbjia_\rd̀\vigw_eak\be\â_\rlff\iwdlea\dr\
â_\uttfbjiabde\rd̀\vigw_eak\obâ\i\jdtg\ad\â_\hdecàljabde\miein_̀�\d̀\z�~\bccl_\ad\â_\}oe_̀\i\h_̀abrbjia_\rd̀\
vigw_ea\rd̀\clĵ\iwdlea\ic\â_\ùĵba_ja\q_a_̀wbe_c\bc\t̀dt_̀fg\ql_k\ieq\edabrg\â_\hdecàljabde\miein_̀\ieq\}oe_̀\
dr\â_\ùĵba_jasc\̀_icdec\rd̀\obâ̂ dfqben\j_̀abrbjiabde\be\tìa\ic\t̀dpbq_q\be\x_jabde\������\d̀\z�~\obâ̂ dfq\
j_̀abrbjiabde\dr\â_\_eab̀_\uttfbjiabde\rd̀\vigw_eak\ieq\edabrg\â_\hdecàljabde\miein_̀\ieq\}oe_̀\dr\â_\ùĵba_jasc\
_̀icde\rd̀\obâ̂ dfqben\j_̀abrbjiabde\be\ôdf_\ic\t̀dpbq_q\be\x_jabde\������\�̂_\hdecàljabde\miein_̀\obff\t̀dwtafg\
rd̀oìq\ad\â_\hdeàijad̀\â_\ùĵba_jasc\edabj_\dr\obâ̂ dfqben\j_̀abrbjiabde�

HIJKLK�\] _̂̀_\â_̀_\bc\wd̀_\âie\de_\hdeàijad̀\t_̀rd̀wben\td̀abdec\dr\â_\v̀d�_jak\â_\hdecàljabde\miein_̀\obffk\
obâbe\c_p_e\qigc\ira_̀\â_\hdecàljabde\miein_̀\̀_j_bp_c\iff\dr\â_\hdeàijad̀cs\uttfbjiabdec\rd̀\vigw_ea�\z�~\
_̀pb_o\â_\uttfbjiabdec\ieq\j_̀abrg\â_\iwdlea\â_\hdecàljabde\miein_̀\q_a_̀wbe_c\bc\ql_\_iĵ\dr\â_\hdeàijad̀c�\
z�~\t̀_tì_\i\xlwwìg\dr\hdeàijad̀cs\uttfbjiabdec\rd̀\vigw_ea\|g\jdw|beben\berd̀wiabde\r̀dw\_iĵ\hdeàijad̀sc\
ittfbjiabde\obâ\berd̀wiabde\r̀dw\cbwbfì\ittfbjiabdec\rd̀\t̀dǹ_cc\tigw_eac\r̀dw\â_\dâ_̀\hdeàijad̀c�\z�~\t̀_tì_\i\
v̀d�_ja\uttfbjiabde\ieq\h_̀abrbjia_\rd̀\vigw_ea�\z�~\j_̀abrg\â_\iwdlea\â_\hdecàljabde\miein_̀\q_a_̀wbe_c\bc\ql_\
iff\hdeàijad̀c�\ieq\z�~\rd̀oìq\â_\xlwwìg\dr\hdeàijad̀cs\uttfbjiabdec\rd̀\vigw_ea\ieq\v̀d�_ja\uttfbjiabde\ieq\
h_̀abrbjia_\rd̀\vigw_ea\ad\â_\ùĵba_ja�

HIJKLK�K[\]bâbe\c_p_e\qigc\ira_̀\â_\ùĵba_ja\̀_j_bp_c\â_\v̀d�_ja\uttfbjiabde\ieq\v̀d�_ja\h_̀abrbjia_\rd̀\vigw_ea\
ieq\â_\xlwwìg\dr\hdeàijad̀cs\uttfbjiabdec\rd̀\vigw_ea\r̀dw\â_\hdecàljabde\miein_̀k\â_\ùĵba_ja\obff\_bâ_̀\
z�~\bccl_\ad\â_\}oe_̀\i\v̀d�_ja\h_̀abrbjia_\rd̀\vigw_eak\obâ\i\jdtg\ad\â_\hdecàljabde\miein_̀�\d̀\z�~\bccl_\ad\â_\
}oe_̀\i\v̀d�_ja\h_̀abrbjia_\rd̀\vigw_ea\rd̀\clĵ\iwdlea\ic\â_\ùĵba_ja\q_a_̀wbe_c\bc\t̀dt_̀fg\ql_k\ieq\edabrg\â_\
hdecàljabde\miein_̀\ieq\}oe_̀\dr\â_\ùĵba_jasc\̀_icdec\rd̀\obâ̂ dfqben\j_̀abrbjiabde\be\tìa\ic\t̀dpbq_q\be\
x_jabde\������\d̀\z�~\obâ̂ dfq\j_̀abrbjiabde\dr\â_\_eab̀_\v̀d�_ja\uttfbjiabde\rd̀\vigw_eak\ieq\edabrg\â_\hdecàljabde\
miein_̀\ieq\}oe_̀\dr\â_\ùĵba_jasc\̀_icde\rd̀\obâ̂ dfqben\j_̀abrbjiabde\be\ôdf_\ic\t̀dpbq_q\be\x_jabde\������\�̂_\
hdecàljabde\miein_̀\obff\t̀dwtafg\rd̀oìq\â_\ùĵba_jasc\edabj_\dr\obâ̂ dfqben\j_̀abrbjiabde\ad\â_\hdeàijad̀c�

HIJKLK�\�̂_\hdecàljabde\miein_̀sc\j_̀abrbjiabde\dr\ie\uttfbjiabde\rd̀\vigw_ea\d̀k\be\â_\jic_\dr\wd̀_\âie\de_\
hdeàijad̀k\i\v̀d�_ja\uttfbjiabde\ieq\h_̀abrbjia_\rd̀\vigw_eak\ĉiff\|_\|ic_q\ltde\â_\hdecàljabde\miein_̀sc\
_pifliabde\dr\â_\]d̀�\ieq\â_\qiai\be\â_\uttfbjiabde\d̀\uttfbjiabdec\rd̀\vigw_ea�\�̂_\hdecàljabde\miein_̀sc\
j_̀abrbjiabde\obff\jdecabala_\i\̀_t̀_c_eaiabde\âiak\ad\â_\|_ca\dr\â_\hdecàljabde\miein_̀sc\�edof_qn_k\berd̀wiabdek\
ieq\|_fb_rk\â_\]d̀�\̂ic\t̀dǹ_cc_q\ad\â_\tdbea\beqbjia_qk\â_\{lifbag\dr\â_\]d̀�\bc\be\ijjd̀qiej_\obâ\â_\hdeàija\
ydjlw_eack\ieq\âia\â_\hdeàijad̀\bck\d̀\hdeàijad̀c\ì_k\_eabaf_q\ad\tigw_ea\be\â_\iwdlea\j_̀abrb_q�

HIJKLKL\�̂_\ùĵba_jasc\bccliej_\dr\i\h_̀abrbjia_\rd̀\vigw_ea\d̀k\be\â_\jic_\dr\wd̀_\âie\de_\hdeàijad̀k\v̀d�_ja\
uttfbjiabde\ieq\h_̀abrbjia_\rd̀\vigw_eak\ĉiff\|_\|ic_q\ltde\â_\ùĵba_jasc\_pifliabde\dr\â_\]d̀�k\â_\̀_jdww_eqiabde\dr\
â_\hdecàljabde\miein_̀k\ieq\qiai\be\â_\uttfbjiabde\rd̀\vigw_ea\d̀\v̀d�_ja\uttfbjiabde\rd̀\vigw_ea�\�̂_\ùĵba_jasc\
j_̀abrbjiabde\obff\jdecabala_\i\̀_t̀_c_eaiabde\âiak\ad\â_\|_ca\dr\â_\ùĵba_jasc\�edof_qn_k\berd̀wiabdek\ieq\|_fb_rk\â_\]d̀�\
îc\t̀dǹ_cc_q\ad\â_\tdbea\beqbjia_qk\â_\{lifbag\dr\â_\]d̀�\bc\be\ijjd̀qiej_\obâ\â_\hdeàija\ydjlw_eack\ieq\âia\â_\
hdeàijad̀\bck\d̀\hdeàijad̀c\ì_k\_eabaf_q\ad\tigw_ea\be\â_\iwdlea\j_̀abrb_q�

HIJKLK�\�̂_\̀_t̀_c_eaiabdec\wiq_\tl̀cliea\ad\x_jabdec\�����\ieq\�����\ì_\cl|�_ja\ad\ie\_pifliabde\dr\â_\]d̀�\rd̀\
jderd̀wiej_\obâ\â_\hdeàija\ydjlw_eac\ltde\xl|caieabif\hdwtf_abdek\ad\̀_clfac\dr\cl|c_{l_ea\a_cac\ieq\
bect_jabdeck\ad\jd̀̀_jabde\dr\wbed̀\q_pbiabdec\r̀dw\â_\hdeàija\ydjlw_eac\t̀bd̀\ad\jdwtf_abdek\ieq\ad\ct_jbrbj\
{lifbrbjiabdec\_�t̀_cc_q\|g\â_\hdecàljabde\miein_̀\d̀\ùĵba_ja�

HIJKLK�\�̂_\bccliej_\dr\i\h_̀abrbjia_\rd̀\vigw_ea\d̀\i\v̀d�_ja\h_̀abrbjia_\rd̀\vigw_ea\obff\eda\|_\i\̀_t̀_c_eaiabde\âia\
â_\hdecàljabde\miein_̀\d̀\ùĵba_ja\̂ic\z�~\wiq_\_�̂ilcabp_\d̀\jdeabeldlc\de�cba_\bect_jabdec\ad\ĵ_j�\â_\{lifbag\
d̀\{lieabag\dr\â_\]d̀��\z�~\̀_pb_o_q\jdecàljabde\w_ieck\w_âdqck\a_ĵeb{l_ck\c_{l_ej_ck\d̀\t̀dj_ql̀_c�\z�~\
_̀pb_o_q\jdtb_c\dr\̀_{lbcbabdec\̀_j_bp_q\r̀dw\xl|jdeàijad̀c\ieq\clttfb_̀c\ieq\dâ_̀\qiai\̀_{l_ca_q\|g\â_\}oe_̀\ad\



�����

�

����	
��������������������
�������������� ����� �!�"��������##������$���$��%�"��&'��������!����$�������
(����������$ )�&�����!����$�������
(����������$ )�&��� )�
��������*
�
 �!�"�&�����
���!���	
�����$)�!�����!"�!�+$�
(�'��������!����$�������
(����������$��'��$�"
������,!$���
"���"�!���-.�/.�0�1'�
����2�02���-�
��"���3�"���4
����-��50���,������6����$�
����2��2���- ��$��
��(
����$!#� ��$�#����$�"�(
��
��7�����$��
�#� �!�"�!��
�#��8���$�"����!��
�"!����,������������
�
���!���	
�����$9�'��$�
(�:��%�����'
����
����
��������%�
#!��
�$ ��7!�#�"
���(
;!�!�
���!��$��
�
<=>?@AB�>=C� D�-��/�0���E

FG

HIJHKLMKNLKOPKQOPRSMKTLUKSTVHPTNWQKPKSPXLYZOMK[PSTP\]̂PZL_OPÒLZNMLKNSMPKSPLHUOTKLNMPQSaPSTPbSTPaQLKPXITXSHOPKQOP
RSMKTLUKSTPQLHPIHO_PZSMOYPXTOcNSIHdYPXLN_PSMPLUUSIMKPSbPKQOPRSMKTLUKPeIZf

ghijkhlmnopoqrphsqhtosuuqvwhxmysozon{soqr
ghijkj|P}QOPRSMHKTIUKNSMP~LMLWOTPSTP�TUQNKOUKPZLYPaNKQQSd_PLPROTKNbNULKOPbSTP�LYZOMKPSTP�TS�OUKPROTKNbNULKOPbSTP
�LYZOMKPNMPaQSdOPSTPNMPXLTK�PKSPKQOPÒKOMKPTOLHSMLJdYPMOUOHHLTYPKSPXTSKOUKPKQOP�aMOT�PNbPNMPKQOPRSMHKTIUKNSMP~LMLWOTVHP
STP�TUQNKOUKVHPSXNMNSMPKQOPTOXTOHOMKLKNSMHPKSPKQOP�aMOTPTO�INTO_PJYPeOUKNSMP�f]f�PLM_P�f]f]PULMMSKPJOPZL_OfP�bPKQOP
RSMHKTIUKNSMP~LMLWOTPSTP�TUQNKOUKPNHPIMLJdOPKSPUOTKNbYPXLYZOMKPNMPKQOPLZSIMKPSbPKQOP�XXdNULKNSM�PKQOPRSMHKTIUKNSMP
~LMLWOTPaNddPMSKNbYPKQOPRSMKTLUKSTPLM_P�aMOTPLHPXTScN_O_PNMPeOUKNSMP�f]f�PLM_P�f]f�fP�bPKQOPRSMKTLUKST�PRSMHKTIUKNSMP
~LMLWOTPLM_P�TUQNKOUKPULMMSKPLWTOOPSMPLPTOcNHO_PLZSIMK�PKQOP�TUQNKOUKPaNddPXTSZXKdYPNHHIOPLPROTKNbNULKOPbSTP�LYZOMKP
STPLP�TS�OUKPROTKNbNULKOPbSTP�LYZOMKPbSTPKQOPLZSIMKPbSTPaQNUQPKQOP�TUQNKOUKPNHPLJdOPKSPZL�OPHIUQPTOXTOHOMKLKNSMHPKSPKQOP
�aMOT�LHPLXXTScO_PJYPKQOP�aMOT�PSTPNMPLMPLZSIMKP_OKOTZNMO_PJYPKQOP�aMOP}QOPRSMHKTIUKNSMP~LMLWOTPSTP�TUQNKOUKP
ZLYPLdHSPaNKQQSd_PLPROTKNbNULKOPbSTP�LYZOMKPST�PJOULIHOPSbPHIJHO�IOMKdYP_NHUScOTO_POcN_OMUO�PZLYPMIddNbYPKQOPaQSdOP
STPLPXLTKPSbPLPROTKNbNULKOPbSTP�LYZOMKPSTP�TS�OUKPROTKNbNULKOPbSTP�LYZOMKPXTOcNSIHdYPNHHIO_�PKSPHIUQPÒKOMKPLHPZLYPJOP
MOUOHHLTYPNMPKQOPRSMHKTIUKNSMP~LMLWOTVHPSTP�TUQNKOUKVHPSXNMNSMPKSPXTSKOUKPKQOP�aMOTPbTSZPdSHHPbSTPaQNUQPKQOP
RSMKTLUKSTPNHPTOHXSMHNJdO�PNMUdI_NMWPdSHHPTOHIdKNMWPbTSZPKQOPLUKHPLM_PSZNHHNSMHP_OHUTNJO_PNMPeOUKNSMP�f�f�PJOULIHOPSb

j| _ObOUKNcOP�ST�PSTPZLKOTNLdPMSKPTOZO_NO_[
j� IMHLKNHbLUKSTYPSTP_NHXIKO_PXTSWTOHH[
T[
j� bLNdITOPSbPKQOPRSMKTLUKSTPKSPZL�OPXLYZOMKHPXTSXOTdYPKSPeIJUSMKTLUKSTHPSTPHIXXdNOTHPbSTPdLJST�PNMUdI_NMWP

USddOUKNcOdYPJLTWLNMO_PbTNMWOPJOMObNKPUSMKTNJIKNSMH�PXLYTSddPKL̀OHPLM_PNMHITLMUO�PZLKOTNLdH�PO�INXZOMKP
_LZLWOPKSPKQOP�aMOT�PSTPTOLHSMLJdOPOcN_OMUOPKQLKPKQOPRSMKTLUKPULMMSKPJOPUSZXdOKO_PbSTPKQOPIMXLN_P
JLdLMUOPSbPKQOPRSMKTLUKPeIZ[PSTZLKOTNLdHPSTPO�INXZOMK[

ST
j� TOXOLKO_PbLNdITOPKSPULTTYPSIKPKQOP�ST�PNMPLUUST_LMUOPaNKQPKQOPRSMKTLUKP�SUIZOMKHf

ghijkj�P�QOMPONKQOTPXLTKNYP_NHXIKOHPKQOP�TUQNKOUKVHP_OUNHNSMPTOWLTN_NMWPLPROTKNbNULKOPbSTP�LYZOMKPIM_OTP�f�f��PNMPaQSdOP
STPNMPXLTK�PKQLKPXLTKYPZLYPHIJZNKPLPRdLNZPNMPLLUST_LMUOPaNKQP�TKNUdOP��f

ghijkj�P�QOMPKQOPTOLHSMHPbSTPaNKQQSd_NMWPUOTKNbNULKNSMPLTOPTOZScO_�PUOTKNbNULKNSMPaNddPJOPZL_OPbSTPLZSIMKHPXTOcNSIHdYP
aNKQQOd_fP}QOP�aMOTPZLYPNMPNKHPHSdOP�I_WZOMK�PMSKaNKQHKLM_NMWPKQLKPLPROTKNbNULKOPbSTP�LYZOMKPZLYPQLcOPJOOMPNHHIO_P
JYPKQOP�TUQNKOUK�PaNKQQSd_PLMYPXLYZOMKPSTPXSTKNSMPKQOTOSbPbTSZPKQOPRSMKTLUKSTPNMPKQOPOcOMKPKQLKPLMYPSbPKQOPUSM_NKNSMHP
dNHKO_PNMPghijkj|hÒNHKH�PXTScN_O_PKQLKPKQOPLZSIMKPaNKQQOd_PHQLddPMSKPÒUOO_PLPTOLHSMLJdOPOHKNZLKOPSbPKQOP_NTOUKPUSHKHP
aQNUQPKQOP�aMOTPQLHPNMUITTO_PSTPZLYPNMUITPLHPLPTOHIdKPSbPHIUQPUSM_NKNSMfPP�QOMPHIUQPWTSIM_HPbSTPMSM�XLYZOMKPLTOP
TOZScO_�PXLYZOMKPHQLddPJOPZL_OPNMPKQOPLZSIMKHPaNKQQOd_PSMPLUUSIMKPKQOTOSbfP}QOP�aMOTPHQLddPMSKPJOP_OOZO_PKSPJOPNMP
JTOLUQPSbPKQOPRSMKTLUKPbSTPKQOPaNKQQSd_NMWPLMYPXLYZOMKHPXITHILMKPKSPKQNHPghijkj�PSTPLMYPSKQOTPXTScNHNSMHPSbPKQNHP
�OMOTLdPRSM_NKNSMHf

ghijkj�P�bPKQOP�TUQNKOUKPSTPRSMHKTIUKNSMP~LMLWOTPaNKQQSd_HPUOTKNbNULKNSMPbSTPXLYZOMKPIM_OTPeOUKNSMP�f�f��PKQOP�aMOTP
ZLY�PLKPNKHPHSdOPSXKNSM�PNHHIOPLPKPKSPKQOPeIJUSMKTLUKSTPSTPHIXXdNOTPKSPaQSZPKQOPRSMKTLUKSTPbLNdO_PKSPZL�OPXLYZOMKPbSTP
�ST�PXTSXOTdYPXOTbSTZO_PSTPZLKOTNLdPSTPO�INXZOMKPHINKLJdYP_OdNcOTO_fP�bPKQOP�aMOTPZL�OHPXLYZOMKHPJYP�SNMKPUQOU��P
KQOP�aMOTPHQLddPMSKNbYPKQOPRSMKTLUKSTP�PKQOP�TUQNKOUKPLM_PKQOPRSMHKTIUKNSMP~LMLWOT�PLM_PJSKQPaNddPTObdOUKPHIUQPXLYZOMKP
SMPKQOPMÒKPROTKNbNULKOPbSTP�LYZOMKf

ghij�h�yq�ympph�{��mrsp
ghij�j|P�bKOTPKQOP�TUQNKOUKPQLHPNHHIO_PLPROTKNbNULKOPbSTP�LYZOMKPSTP�TS�OUKPROTKNbNULKOPbSTP�LYZOMK�PKQOP�aMOTPHQLddP
ZL�OPXLYZOMKPNMPKQOPZLMMOTPLM_PaNKQNMPKQOPKNZOPXTScN_O_PNMPKQOPRSMKTLUKP�SUIZOMKH�PLM_PHQLddPHSPMSKNbYPKQOP
RSMHKTIUKNSMP~LMLWOTPLM_P�TUQNKOUKf

ghij�j�P}QOPRSMKTLUKSTPHQLddPXLYPOLUQPeIJUSMKTLUKST�PMSPdLKOTPKQLMPHOcOMP_LYHPLbKOTPTOUONXKPSbPXLYZOMKPbTSZPKQOP�aMOT�P
KQOPLZSIMKPKSPaQNUQPKQOPeIJUSMKTLUKSTPNHPOMKNKdO_�PTObdOUKNMWPXOTUOMKLWOHPLUKILddYPTOKLNMO_PbTSZPXLYZOMKHPKSPKQOP
RSMKTLUKSTPSMPLUUSIMKPSbPKQOPeIJUSMKTLUKSTVHPXSTKNSMPSbPKQOP�ST�fPNMPUSZXdNLMUOPaNKQPLXXdNULJdOPdLaPUSMUOTMNMWPKQOP
XTSZXKPXLYZOMKPSbPeIJUSMKTLUKSTH�PLM_PNMPMSPOcOMKPZSTOPKQLMPHO�OMP\�̂P_LYHPLbKOTPTOUONXKPSbPXLYZOMKPbTSZP�aMOTP}QOP
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HIJKLMNKILOPQMRRSOTUOMVVLIVLWMKXOMYLXXZXJKO[WKQOXMNQO\]TNIJKLMNKILSOLX̂]WLXOXMNQO\]TNIJKLMNKILOKIOZM_XOVMUZXJKPOKIO
\]T̀P]TNIJKLMNKILPOWJOMOPWZWRMLOZMJJXLaOaO\QI]RbOKQXOHIJKLMNKILOcMWROKIOZM_XOP]NQOVMUZXJKOKIOXMNQO\]TNIJKLMNKILSOILO
MJUOVILKWIJOKQXLXIcSO[WKQWJOP]NQOPXdXJOefgObMUPSOHIJKLMNKILOPQMRROWZZXbWMKXRUOLXK]LJOP]NQOVMUZXJKOILOVILKWIJOKQXLXIcO
KIOh[JXLOILSOWcOP]NQOVMUZXJKOWPOJIKOZMbXOPIRXRUOTXNM]PXOMOTIJM̀cWbXObWPV]KXOXiWPKPOTXK[XXJOKQXOHIJKLMNKILOMJbO
\]TNIJKLMNKILSOP]NQOP]ZOPQMRROTXOVMWbOKIOHIJKLMNKILjPOMKKILJXUOKIOTXOQXRbOWJOXPNLI[OVXJbWJYOKQXOLXPIR]KWIJOIcOKQXO
bWPV]KXSOMJbOh[JXLOPQMRRONIJN]LLXJKRUO[WKQOP]NQObXVIPWKOMJbOMJUObWPT]LPMROKQXLXIcOTXOVLIdWbXbO[WKQO[LWKKXJOJIKWNXO
KQXLXIca

klmnonpOqQXOHIJPKL]NKWIJOrMJMYXLO[WRRSOIJOLX̂]XPKSOc]LJWPQOKIOMO\]TNIJKLMNKILSOWcOVLMNKWNMTRXSOWJcILZMKWIJOLXYMLbWJYO
VXLNXJKMYXPOIcONIZVRXKWIJOILOMZI]JKPOMVVRWXbOcILOTUOKQXOHIJKLMNKILOMJbOMNKWIJOKM_XJOKQXLXIJOTUOKQXOh[JXLSO
HIJPKL]NKWIJOrMJMYXLOMJbOsLNQWKXNKOIJOMNNI]JKOIcOVILKWIJPOIcOKQXOtIL_ObIJXOTUOP]NQO\]TNIJKLMNKILa

klmnonuOqQXOh[JXLOQMPOKQXOLWYQKOKIOLX̂]XPKO[LWKKXJOXdWbXJNXOcLIZOKQXOHIJKLMNKILOKQMKOKQXOHIJKLMNKILOQMPOVLIVXLRUOVMWbO
\]TNIJKLMNKILPOMJbOP]VVRWXLPOMZI]JKPOVMWbOTUOKQXOh[JXLOKIOKQXOHIJKLMNKILOcILOP]TNIJKLMNKXbOtIL_aOvcOKQXOHIJKLMNKILO
cMWRPOKIOc]LJWPQOP]NQOXdWbXJNXO[WKQWJOPXdXJObMUPSOKQXOh[JXLOPQMRROQMdXOKQXOLWYQKOKIONIJKMNKO\]TNIJKLMNKILPOMJbOP]VVRWXLPO
KIOMPNXLKMWJO[QXKQXLOKQXUOQMdXOTXXJOVLIVXLRUOVMWbaOwXWKQXLOKQXOh[JXLSOHIJPKL]NKWIJOrMJMYXLOJILOsLNQWKXNKOPQMRROQMdXO
MJOITRWYMKWIJOKIOVMUSOILOKIOPXXOKIOKQXOVMUZXJKOIcOZIJXUOKISOMO\]TNIJKLMNKILOILOP]VVRWXLSOXiNXVKOMPOZMUOIKQXL[WPXOTXO
LX̂]WLXbOTUORM[a

klmnonxOqQXOHIJKLMNKILjPOVMUZXJKPOKIOP]VVRWXLPOPQMRROTXOKLXMKXbOWJOMOZMJJXLOPWZWRMLOKIOKQMKOVLIdWbXbOWJO\XNKWIJPOyaza{SO
yaza|OMJbOyaza}a

klmnonoOsOHXLKWcWNMKXOcILO~MUZXJKSOMOVLIYLXPPOVMUZXJKSOILOVMLKWMROILOXJKWLXO]PXOILOINN]VMJNUOIcOKQXO~LI�XNKOTUOKQXO
h[JXLOPQMRROJIKONIJPKWK]KXOMNNXVKMJNXOIcOtIL_OJIKOWJOMNNILbMJNXO[WKQOKQXOHIJKLMNKO�IN]ZXJKPa

klmnon�O�JRXPPOKQXOHIJKLMNKILOVLIdWbXPOKQXOh[JXLO[WKQOMOVMUZXJKOTIJbOWJOKQXOc]RROVXJMROP]ZOIcOKQXOHIJKLMNKO\]ZSO
VMUZXJKPOLXNXWdXbOTUOKQXOHIJKLMNKILOcILOtIL_OVLIVXLRUOVXLcILZXbOTUO\]TNIJKLMNKILPOILOVLIdWbXbOTUOP]VVRWXLPOPQMRROTXO
QXRbOTUOKQXOHIJKLMNKILOcILOKQIPXO\]TNIJKLMNKILPOILOP]VVRWXLPO[QIOVXLcILZXbOtIL_OILOc]LJWPQXbOZMKXLWMRPSOILOTIKQSO
]JbXLONIJKLMNKO[WKQOKQXOHIJKLMNKILOcILO[QWNQOVMUZXJKO[MPOZMbXOTUOKQXOh[JXLaOwIKQWJYONIJKMWJXbOQXLXWJOPQMRROLX̂]WLXO
ZIJXUOKIOTXOVRMNXbOWJOMOPXVMLMKXOMNNI]JKOMJbOJIKONIZZWJYRXbO[WKQOZIJXUOIcOKQXOHIJKLMNKILSONLXMKXOMJUOcWb]NWMLUO
RWMTWRWKUOILOKILKORWMTWRWKUOIJOKQXOVMLKOIcOKQXOHIJKLMNKILOcILOTLXMNQOIcOKL]PKSOILOXJKWKRXOMJUOVXLPIJOILOXJKWKUOKIOMJOM[MLbOIcO
V]JWKWdXObMZMYXPOMYMWJPKOKQXOHIJKLMNKILOcILOTLXMNQOIcOKQXOLX̂]WLXZXJKPOIcOKQWPOVLIdWPWIJa

klmnon�O~LIdWbXbOKQXOh[JXLOQMPOc]RcWRRXbOWKPOVMUZXJKOITRWYMKWIJPO]JbXLOKQXOHIJKLMNKO�IN]ZXJKPSOKQXOHIJKLMNKILOPQMRRO
bXcXJbOMJbOWJbXZJWcUOKQXOh[JXLOcLIZOMRRORIPPSORWMTWRWKUSObMZMYXOILOXiVXJPXSOWJNR]bWJYOLXMPIJMTRXOMKKILJXUjPOcXXPOMJbO
RWKWYMKWIJOXiVXJPXPSOMLWPWJYOI]KOIcOMJUORWXJONRMWZOILOIKQXLONRMWZOcILOVMUZXJKOTUOMJUO\]TNIJKLMNKILOILOP]VVRWXLOIcOMJUO
KWXLaO�VIJOLXNXWVKOIcOJIKWNXOIcOMORWXJONRMWZOILOIKQXLONRMWZOcILOVMUZXJKSOKQXOh[JXLOPQMRROJIKWcUOKQXOHIJKLMNKILaOvcO
MVVLIdXbOTUOKQXOMVVRWNMTRXONI]LKSO[QXJOLX̂]WLXbSOKQXOHIJKLMNKILOZMUOP]TPKWK]KXOMOP]LXKUOTIJbOcILOKQXOVLIVXLKUOMYMWJPKO
[QWNQOKQXORWXJOILOIKQXLONRMWZOcILOVMUZXJKOQMPOTXXJOMPPXLKXba

klmn�l�������l��l�������
vcOKQXOHIJPKL]NKWIJOrMJMYXLOMJbOsLNQWKXNKObIOJIKOWPP]XOMOHXLKWcWNMKXOcILO~MUZXJKOILOMO~LI�XNKOHXLKWcWNMKXOcILO~MUZXJKSO
KQLI]YQOJIOcM]RKOIcOKQXOHIJKLMNKILSO[WKQWJOcK[XJKÙIJXOe{�gObMUPOMcKXLOKQXOHIJPKL]NKWIJOrMJMYXLjPOLXNXWVKOIcOKQXO
HIJKLMNKILjPOsVVRWNMKWIJOcILO~MUZXJKSOILOWcOKQXOh[JXLObIXPOJIKOVMUOKQXOHIJKLMNKILO[WKQWJOKQWLKUOe|�gObMUPOMcKXLOKQXO
bMKXOXPKMTRWPQXbOWJOKQXOHIJKLMNKO�IN]ZXJKPSOKQXOMZI]JKONXLKWcWXbOTUOKQXOHIJPKL]NKWIJOrMJMYXLOMJbOsLNQWKXNKOILO
M[MLbXbOTUOTWJbWJYObWPV]KXOLXPIR]KWIJSOKQXJOKQXOHIJKLMNKILOZMUSO]VIJOKQWLKUOe|�gOMbbWKWIJMRObMUPjOJIKWNXOKIOKQXOh[JXLSO
HIJPKL]NKWIJOrMJMYXLOMJbOsLNQWKXNKSOPKIVOKQXOtIL_O]JKWROVMUZXJKOIcOKQXOMZI]JKOI[WJYOQMPOTXXJOLXNXWdXbaOqQXO
HIJKLMNKOqWZXOPQMRROTXOXiKXJbXbOMVVLIVLWMKXRUOMJbOKQXOHIJKLMNKO\]ZOPQMRROTXOWJNLXMPXbOTUOKQXOMZI]JKOIcOKQXO
HIJKLMNKILjPOMNK]MRONIPKPOIcOPQ]KbI[JSObXRMUOMJbOPKMLK̀]Va
klmn�n�OwIK[WKQPKMJbWJYOMJOKQWJYOKIOKQXONIJKLMLUONIJKMWJXbOWJOKQXOHIJKLMNKO�IN]ZXJKPSOWcOKQXOh[JXLO[WKQQIRbPOMJUO
VMUZXJKOcLIZOKQXOHIJKLMNKILOWJOYIIbOcMWKQO[WKQOLXMPIJMTRXONM]PXOMJbOWJOMNNILbMJNXO[WKQOMJUOVLIdWPWIJOIcOKQWPO�XJXLMRO
HIJbWKWIJPSOKQXJOKQXOHIJKLMNKILOPQMRROJXdXLKQXRXPPONIJKWJ]XOKIOVLIPXN]KXOKQXOtIL_OXiVXbWKWI]PRUSOVLIdWbXbOKQMKOKQXO
h[JXLOWZZXbWMKXRUOJIKWcWXPOKQXOHIJKLMNKILOKQMKOWKOWJKXJbPOKIO[WKQQIRbOP]NQOVMUZXJKOMJbOPKMKXPOKQXOLXMPIJPOKQXLXcILSO
MJbOKQXOh[JXLOMccILbPOKQXOHIJKLMNKILOLXMPIJMTRXOIVVILK]JWKUOKIOLXZXbUOILON]LXOKQXONIJbWKWIJONM]PWJYOKQXOh[JXLOKIO
[WKQQIRbOP]NQOVMUZXJKPa
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HIJKLIMNOPQRSQTRUIVWXYUZQTWS
HIJKLK[\]̂_̀abcadbe\fghiejadgc\d̀\akj\̀ablj\dc\akj\imglmj̀̀\gn\akj\ogmp\qkjc\akj\ogmp\̀kbee\kbrj\_jjc\sghiejajt\bct\
bee\̀ùajh̀\dcsêtjt\dc\akj\ogmp\̀kbee\_j\gijmbadgcbe\dc\bssgmtbcsj\qdak\akj\fgcambsa\vgŝhjcàw\bct\akj\imjhd̀j̀\
hbu\_j\gsŝidjt\_u\akj\xqcjm\ag\akj\mjb̀gcb_ej\jysềdgc\gn\fgcambsagm\qdak\gceu\hdcgm\dajh̀\mjhbdcdcl\bct\akj\
xqcjm\sbc\_jldc\dà\sghiejaj\̂̀j\gn\akj\zmg{jsa\ngm\dà\dcajctjt\̂̀j|\\}̀\b\n̂makjm\sgctdadgc\gn\]̂_̀abcadbe\fghiejadgc\
bssjiabcsjw\akj\fgcambsagm\̀kbee\sjmadnu\akba\bee\mjhbdcdcl\ogmp\qdee\_j\sghiejaj\qdakdc\akdmau\~���\sgc̀jŝadrj\
sbejctbm\tbù\ngeegqdcl\akj\vbaj\gn\]̂_̀abcadbe\fghiejadgc|

HIJKLK�\okjc\akj\fgcambsagm\sgc̀dtjm̀\akba\akj\ogmpw\gm\b\igmadgc\akjmjgn\qkdsk\akj\xqcjm\blmjj̀\ag\bssjia\
j̀ibmbajeuw\d̀\̀̂_̀abcadbeeu\sghiejajw\akj\fgcambsagm\̀kbee\cgadnu\akj\fgc̀am̂sadgc\�bcbljmw\bct\akj\fgcambsagm\bct\
fgc̀am̂sadgc\�bcbljm\̀kbee\{gdcaeu\imjibmj\bct\̀̂_hda\ag\akj\}mskdajsa\b\sghimjkjc̀drj\ed̀a\gn\dajh̀\ag\_j\sghiejajt\
gm\sgmmjsajt\imdgm\ag\ndcbe\ibuhjca\~akj\�ẑcsk��d̀a��|\�bdêmj\ag\dcsêtj\bc\dajh\gc\̀̂sk\ẑcsk��d̀a\tgj̀\cga\beajm\akj\
mj̀igc̀d_dedau\gn\akj\fgcambsagm\ag\sghiejaj\bee\ogmp\dc\bssgmtbcsj\qdak\akj\fgcambsa\vgŝhjcà|

HIJKLK�\�igc\mjsjdia\gn\akj\ẑcsk��d̀aw\akj\}mskdajsaw\b̀̀ d̀ajt\_u\akj\fgc̀am̂sadgc\�bcbljmw\qdee\hbpj\bc\dc̀ijsadgc\
ag\tjajmhdcj\qkjakjm\akj\ogmp\gm\tj̀dlcbajt\igmadgc\akjmjgn\d̀\̀̂_̀abcadbeeu\sghiejaj|\�n\akj\}mskdajsa�̀\dc̀ijsadgc\
td̀seg̀j̀\bcu\dajhw\qkjakjm\gm\cga\dcsêtjt\gc\akj\ẑcsk\�d̀aw\qkdsk\d̀\cga\̀̂nndsdjcaeu\sghiejaj\dc\bssgmtbcsj\qdak\
akj\fgcambsa\vgŝhjcà\̀g\akba\akj\xqcjm\sbc\gsŝiu\gm\̂aded�j\akj\ogmp\gm\tj̀dlcbajt\igmadgc\akjmjgn\ngm\dà\
dcajctjt\̂̀jw\akj\fgcambsagm\̀kbeew\_jngmj\d̀̀ b̂csj\gn\akj\fjmadndsbaj\gn\]̂_̀abcadbe\fghiejadgcw\sghiejaj\gm\sgmmjsa\
`̂sk\dajh\̂igc\cgadndsbadgc\_u\akj\}mskdajsa|\�c\̀̂sk\sb̀jw\akj\fgcambsagm\̀kbee\akjc\̀̂_hda\b\mj�̂j̀a\ngm\bcgakjm\
dc̀ijsadgc\_u\akj\}mskdajsaw\b̀̀ d̀ajt\_u\akj\fgc̀am̂sadgc\�bcbljmw\ag\tjajmhdcj\]̂_̀abcadbe\fghiejadgc|

HIJKLK�\okjc\akj\}mskdajsaw\b̀̀ d̀ajt\_u\akj\fgc̀am̂sadgc\�bcbljmw\tjajmhdcj̀\akba\akj\ogmp\gn\bee\gn\akj\fgcambsagm̀w\
gm\tj̀dlcbajt\igmadgc\akjmjgnw\d̀\̀̂_̀abcadbeeu\sghiejajw\akj\fgc̀am̂sadgc\�bcbljm\qdee\imjibmjw\bct\akj\fgc̀am̂sadgc\
�bcbljm\bct\}mskdajsa\̀kbee\jyjŝajw\b\fjmadndsbaj\gn\]̂_̀abcadbe\fghiejadgc\akba\̀kbee\j̀ab_ed̀k\akj\tbaj\gn\
]̂_̀abcadbe\fghiejadgc�\j̀ab_ed̀k\mj̀igc̀d_dedadj̀\gn\akj\xqcjm\bct\fgcambsagm\ngm\̀jŝmdauw\hbdcajcbcsjw\kjbaw\
âdedadj̀w\tbhblj\ag\akj\ogmp\bct\dc̀ m̂bcsj�\bct\ndy\akj\adhj\qdakdc\qkdsk\akj\fgcambsagm\̀kbee\ndcd̀k\bee\dajh̀\gc\akj\
ed̀a\bssghibcudcl\akj\fjmadndsbaj|\obmmbcadj̀\mj�̂dmjt\_u\akj\fgcambsa\vgŝhjcà\̀kbee\sghhjcsj\gc\akj\tbaj\gn\
]̂_̀abcadbe\fghiejadgc\gn\akj\ogmp\gm\tj̀dlcbajt\igmadgc\akjmjgn\̂cej̀̀\gakjmqd̀j\imgrdtjt\dc\akj\fjmadndsbaj\gn\
]̂_̀abcadbe\fghiejadgc|

HIJKLK�\�kj\fjmadndsbaj\gn\]̂_̀abcadbe\fghiejadgc\̀kbee\_j\̀̂_hdaajt\ag\akj\xqcjm\bct\fgcambsagm\ngm\akjdm\qmdaajc\
bssjiabcsj\gn\mj̀igc̀d_dedadj̀\b̀̀dlcjt\ag\akjh\dc\akj\fjmadndsbaj|\�igc\̀̂sk\bssjiabcsjw\bct\sgc̀jca\gn\̀̂mjau\dn\bcuw\
akj\xqcjm\̀kbee\hbpj\ibuhjca\gn\mjabdcblj\biieudcl\ag\akj\ogmp\gm\tj̀dlcbajt\igmadgc\akjmjgn|\]̂sk\ibuhjca\̀kbee\_j\
cja\gn\bc\bhĝca\j�̂be\ag\����\gn\akj\rbêj\gn\bee\ẑcsked̀a\dajh̀\qkdsk\bhĝca\qdee\_j\kjet\_u\akj\xqcjm\̂cade\ndcbe\
sghiejadgc\gn\akj\zmg{jsa\\dc\bssgmtbcsj\qdak\akj\mj�̂dmjhjcà\gn\akj\fgcambsa\vgŝhjcà\bct\sgc̀d̀ajca\qdak\akj\
imgrd̀dgc̀\gn\�jq\�gmp\]abaj\�jcjmbe\� ĉdsdibe\�bq\�����_|

HIJKLK�\�geegqdcl\akj\d̀̀ b̂csj\gn\b\fjmadndsbaj\gn\]̂_̀abcadbe\fghiejadgc\gn\akj\zmg{jsaw\fgcambsagm\̀kbee\sggmtdcbaj\
bct\jc̀ m̂j\akj\sgmmjsadgc\bct\sghiejadgc\gn\bee\ogmp\bct\hbpj\mjsghhjctbadgc̀\ag\akj\xqcjm\bct\}mskdajsa\qkjc\
akj\ogmp\gn\akj\zmg{jsa\d̀\mjbtu\ngm\ndcbe\dc̀ijsadgc|\fgcambsagm\̀kbee\b̀̀ d̀a\akj\xqcjm\bct\akj\}mskdajsa\dc\sgct̂sadcl\
ndcbe\dc̀ijsadgc̀|\fgcambsagm\̀kbee\̀jŝmj\nmgh\]̂_sgcambsagm̀\bct\ambc̀hda\ag\xqcjm\mj�̂dmjt\l̂bmbcajj̀w\bnndtbrdàw\
mjejb̀j̀\bct\qbdrjm̀|\fgcambsagm\̀kbee\tjedrjm\bee\pjùw\hbĉbèw\mjsgmt\tmbqdcl̀\bct\hbdcajcbcsj\̀agsp̀\ag\xqcjm|

HIJKJI�R�QTRUI���NYRS��IW�I PZ
HIJKJK[\�kj\xqcjm\hbu\gsŝiu\gm\̂̀j\bcu\sghiejajt\gm\ibmadbeeu\sghiejajt\igmadgc\gn\akj\ogmp\ba\bcu\̀ablj\qkjc\
`̂sk\igmadgc\d̀\tj̀dlcbajt\_u\̀jibmbaj\blmjjhjca\qdak\akj\fgcambsagmw\imgrdtjt\̀̂sk\gsŝibcsu\gm\̂̀j\d̀\sgc̀jcajt\ag\
_u\akj\dc̀ m̂jm\bct\b̂akgmd�jt\_u\î_eds\b̂akgmdadj̀\kbrdcl\{̂md̀tdsadgc\grjm\akj\zmg{jsa|\]̂sk\ibmadbe\gsŝibcsu\gm\̂̀j\
hbu\sghhjcsj\qkjakjm\gm\cga\akj\igmadgc\d̀\̀̂_̀abcadbeeu\sghiejajw\imgrdtjt\akj\xqcjm\bct\fgcambsagm\kbrj\
bssjiajt\dc\qmdadcl\akj\mj̀igc̀d_dedadj̀\b̀̀dlcjt\ag\jbsk\gn\akjh\ngm\ibuhjcàw\mjabdcblj\dn\bcuw\̀jŝmdauw\hbdcajcbcsjw\
kjbaw\̂adedadj̀w\tbhblj\ag\akj\ogmp\bct\dc̀ m̂bcsjw\bct\kbrj\blmjjt\dc\qmdadcl\sgcsjmcdcl\akj\ijmdgt\ngm\sgmmjsadgc\gn\
akj\ogmp\bct\sghhjcsjhjca\gn\qbmmbcadj̀\mj�̂dmjt\_u\akj\fgcambsa\vgŝhjcà|\okjc\akj\fgcambsagm\sgc̀dtjm̀\b\
igmadgc\̀̂_̀abcadbeeu\sghiejajw\akj\fgcambsagm\bct\fgc̀am̂sadgc\�bcbljm\̀kbee\{gdcaeu\imjibmj\bct\̀̂_hda\b\ed̀a\ag\akj\
}mskdajsa|\fgc̀jca\gn\akj\fgcambsagm\ag\ibmadbe\gsŝibcsu\gm\̂̀j\̀kbee\cga\_j\̂cmjb̀gcb_eu\qdakkjet|\�kj\̀ablj\gn\akj\
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HIJKILMMNJONPQLNRJISNMQTUUNVLNWLPLIXYZLWNV[N\IYPPLZNTKILLXLZPNVLP\LLZNPQLN]\ZLINTZWN̂JZPIT_PJINJÌNYONZJNTKILLXLZPN
YMNILT_QLẀNV[NWL_YMYJZNJONPQLNaI_QYPL_PNTOPLIN_JZMbUPTPYJZN\YPQNPQLN̂JZMPIb_PYJZNcTZTKLId

efghghiNjXXLWYTPLU[NHIYJINPJNMb_QNHTIPYTUNJ__bHTZ_[NJINbML̀NPQLN]\ZLÌN̂JZMPIb_PYJZNcTZTKLÌN̂JZPIT_PJÌNTZWN
aI_QYPL_PNMQTUUNkJYZPU[NYZMHL_PNPQLNTILTNPJNVLNJ__bHYLWNJINHJIPYJZNJONPQLNRJISNPJNVLNbMLWNYZNJIWLINPJNWLPLIXYZLNTZWN
IL_JIWNPQLN_JZWYPYJZNJONPQLNRJISd

efghghlNmZULMMNJPQLI\YMLNTKILLWNbHJZ̀NHTIPYTUNJ__bHTZ_[NJINbMLNJONTNHJIPYJZNJINHJIPYJZMNJONPQLNRJISNMQTUUNZJPN_JZMPYPbPLN
T__LHPTZ_LNJONRJISNZJPN_JXHU[YZKN\YPQNPQLNILnbYILXLZPMNJONPQLN̂JZPIT_PNoJ_bXLZPMd

efghpqfrstuvfwxyzv{|sxtfut}frstuvf~u�y{t|
efghpqhpNmHJZN_JXHULPYJZNJONPQLNRJIS̀NPQLN̂JZPIT_PJINMQTUUNOJI\TIWNPJNPQLN̂JZMPIb_PYJZNcTZTKLINTNZJPY_LNPQTPNPQLN
RJISNQTMNHTMMLWNTUUNYZMHL_PYJZMNV[NTUUNTHHUY_TVULNUJ_TUNTZWNXbZY_YHTUNVbYUWYZKNTZWN�JZYZKNTbPQJIYPYLM̀NTZWN�YY�NYMNILTW[N
OJINOYZTUNYZMHL_PYJZNTZWNT__LHPTZ_L̀NTZWNMQTUUNTUMJNOJI\TIWNPJNPQLN̂JZMPIb_PYJZNcTZTKLINTNOYZTUN̂JZPIT_PJI�MN
aHHUY_TPYJZNOJIN�T[XLZPdN�YZTUN̂JXHULPYJZNMQTUUNJ__bINJZNPQLNWTPLNPQLN̂JZPIT_PNQTMNVLLZNObUU[NHLIOJIXLẀNTUUNPQLNRJISN
QTMNVLLZN_JXHULPLWNTZWNTNOYZTUN̂LIPYOY_TPLNOJIN�T[XLZPNTHHIJ�LWNV[NPQLN̂JZMPIb_PYJZNcTZTKLINQTMNVLLZNYMMbLWNPJNPQLN
]\ZLIdNmHJZNIL_LYHP̀NPQLN̂JZMPIb_PYJZNcTZTKLINMQTUUNHLIOJIXNTZNYZMHL_PYJZNPJN_JZOYIXNPQLN_JXHULPYJZNJONRJISNJONPQLN
ĴZPIT_PJIdN�QLN̂JZMPIb_PYJZNcTZTKLINMQTUUNXTSLNIL_JXXLZWTPYJZMNPJNPQLNaI_QYPL_PN\QLZNPQLNRJISNJONTUUNJONPQLN
ĴZPIT_PJIMNYMNILTW[NOJINOYZTUNYZMHL_PYJZ̀NTZWNMQTUUNPQLZNOJI\TIWNPQLN̂JZPIT_PJIM�NZJPY_LMNTZWNaHHUY_TPYJZNOJIN�T[XLZPN
JIN�IJkL_PNaHHUY_TPYJZNOJIN�T[XLZP̀NPJNPQLNaI_QYPL_P̀N\QJN\YUUNXTSLNMb_QNYZMHL_PYJZdNRQLZNPQLNaI_QYPL_PNOYZWMNPQLN
RJISNT__LHPTVULNbZWLINPQLN̂JZPIT_PNoJ_bXLZPMNTZWNPQLN̂JZPIT_PNObUU[NHLIOJIXLẀNPQLN̂JZMPIb_PYJZNcTZTKLINTZWN
aI_QYPL_PN\YUUN[NYMMbLNTNOYZTUN̂LIPYOY_TPLNOJIN�T[XLZPNJIN�IJkL_PN̂LIPYOY_TPLNOJIN�T[XLZPNPJNVLNIL�YL\LWNTZWNT__LHPLWNV[N
PQLNJ\ZLINMPTPYZKNPQTPNPJNPQLNVLMPNJONPQLYINSZJ\ULWKL̀NYZOJIXTPYJZNTZWNVLUYLÒNTZWNJZNPQLNVTMYMNJONPQLYINJZ�MYPLN�YMYPMNTZWN
YZMHL_PYJZM̀NPQLNRJISNQTMNVLLZN_JXHULPLWNYZNT__JIWTZ_LN\YPQNPQLN̂JZPIT_PNoJ_bXLZPMNTZWNPQTPNPQLNLZPYILNVTUTZ_LN
OJbZWNPJNVLNWbLNPQLN̂JZPIT_PJINTZWNZJPLWNYZNPQLNOYZTUN̂LIPYOY_TPLNYMNWbLNTZWNHT[TVULdN�QLN̂JZMPIb_PYJZNcTZTKLI�MNTZWN
aI_QYPL_P�MNOYZTUN̂LIPYOY_TPLNOJIN�T[XLZPNJIN�IJkL_PN̂LIPYOY_TPLNOJIN�T[XLZPN\YUUN_JZMPYPbPLNTNObIPQLINILHILMLZPTPYJZNPQTPN
_JZWYPYJZMNUYMPLWNYZN�L_PYJZN�d��d�NTMNHIL_LWLZPNPJNPQLN̂JZPIT_PJI�MNVLYZKNLZPYPULWNPJNOYZTUNHT[XLZPNQT�LNVLLZNObUOYUULWd

efghpqhiN�LYPQLINOYZTUNHT[XLZPNZJINTZ[NILXTYZYZKNILPTYZLWNHLI_LZPTKLNMQTUUNVL_JXLNWbLNbZPYUNPQLN̂JZPIT_PJINMbVXYPMNPJN
PQLNaI_QYPL_PNPQIJbKQNPQLN̂JZMPIb_PYJZNcTZTKLIN���NTZNTOOYWT�YPNPQTPNHT[IJUUM̀NVYUUMNOJINXTPLIYTUMNTZWNLnbYHXLZP̀NTZWN
JPQLINYZWLVPLWZLMMN_JZZL_PLWN\YPQNPQLNRJISNOJIN\QY_QNPQLN]\ZLINJINPQLN]\ZLI�MNHIJHLIP[NXYKQPNVLNILMHJZMYVULNJIN
LZ_bXVLILWN�ULMMNTXJbZPMN\YPQQLUWNV[N]\ZLI�NQT�LNVLLZNHTYWNJINJPQLI\YMLNMTPYMOYLẀN���NTN_LIPYOY_TPLNL�YWLZ_YZKNPQTPN
YZMbITZ_LNILnbYILWNV[NPQLN̂JZPIT_PNoJ_bXLZPMNPJNILXTYZNYZNOJI_LNTOPLINOYZTUNHT[XLZPNYMN_bIILZPU[NYZNLOOL_P̀N���NTN\IYPPLZN
MPTPLXLZPNPQTPNPQLN̂JZPIT_PJINSZJ\MNJONZJNILTMJZNPQTPNPQLNYZMbITZ_LN\YUUNZJPNVLNILZL\TVULNPJN_J�LINPQLNHLIYJWNILnbYILWN
V[NPQLN̂JZPIT_PNoJ_bXLZPM̀N���N_JZMLZPNJONMbILP[̀NYONTZ[̀NPJNOYZTUNHT[XLZPN���NWJ_bXLZPTPYJZNJONTZ[NMHL_YTUN\TIITZPYLM̀N
Mb_QNTMNXTZbOT_PbILIM�N\TIITZPYLMNJINMHL_YOY_N�bV_JZPIT_PJIN\TIITZPYLM̀NTZWN���̀NYONILnbYILWNV[NPQLN]\ZLÌNJPQLINWTPTN
LMPTVUYMQYZKNHT[XLZPNJINMTPYMOT_PYJZNJONJVUYKTPYJZM̀NMb_QNTMNIL_LYHPMNTZWNILULTMLMNTZWN\TY�LIMNJONUYLZM̀N_UTYXM̀NML_bIYP[N
YZPLILMPM̀NJINLZ_bXVITZ_LMNTIYMYZKNJbPNJONPQLN̂JZPIT_P̀NPJNPQLNL�PLZPNTZWNYZNMb_QNOJIXNTMNXT[NVLNWLMYKZTPLWNV[NPQLN
]\ZLIdNjONTN�bV_JZPIT_PJINILObMLMNPJNObIZYMQNTNILULTMLNJIN\TY�LINILnbYILWNV[NPQLN]\ZLÌNPQLN̂JZPIT_PJINXT[NObIZYMQNTN
VJZWNMTPYMOT_PJI[NPJNPQLN]\ZLINPJNYZWLXZYO[NPQLN]\ZLINTKTYZMPNMb_QNUYLZ̀N_UTYX̀NML_bIYP[NYZPLILMP̀NJINLZ_bXVITZ_LdNjONTN
UYLZ̀N_UTYX̀NML_bIYP[NYZPLILMP̀NJINLZ_bXVITZ_LNILXTYZMNbZMTPYMOYLWNTOPLINHT[XLZPMNTILNXTWL̀NPQLN̂JZPIT_PJINMQTUUNILObZWN
PJNPQLN]\ZLINTUUNXJZL[NPQTPNPQLN]\ZLINXT[NVLN_JXHLUULWNPJNHT[NYZNWYM_QTIKYZKNPQLNUYLZ̀N_UTYX̀NML_bIYP[NYZPLILMP̀NJIN
LZ_bXVITZ_L̀NYZ_UbWYZKNTUUN_JMPMNTZWNILTMJZTVULNTPPJIZL[M�NOLLM̀���NTUUNJHLITPYZK̀NMLI�Y_YZK̀NXTYZPLZTZ_LNTZWN_ULTZYZKN
YZMPIb_PYJZM̀NHTIPMNUYMPNTZWNMHL_YTUNPJJUMNOJINXL_QTZY_TUNTZWNLUL_PIY_TUN\JISNYZ_JIHJITPLWNYZPJNPQLN�IJkL_P̀NTZWNoIT\YZKMN
TZWN�HL_YOY_TPYJZMNXTISLW�bHNPJNMQJ\N�TM�VbYUP�N_JZWYPYJZM̀NYZNMb_QNOJIXNMbVkL_PNPJN]\ZLI�MNTHHIJ�TÙN���NTUUNHLIXYPMN
TZWNTHHIJ�TUM̀NTZWNKbTITZPLLMNTZWN\TIITZPYLM̀NYZ_UbWYZKN\YPQJbPNUYXYPTPYJZ̀NXTZbOT_PbILIM�N\TIITZPYLMNTZWN_LIPYOY_TPLMN
JONYZMHL_PYJZM̀N�TUJZKN\YPQNTZ[NTMMYKZXLZPMNPJN]\ZLINTMNZL_LMMTI[�NYZNOJIXNTZWNMbVMPTZ_LNMTPYMOT_PJI[NPJN]\ZLÌN���N
L�YWLZ_LNJON_JXHULPYJZNTZWNMbVXYMMYJZNPJNTUUNZL_LMMTI[NHTIPYLMNJONTUUNWJ_bXLZPM̀NYZOJIXTPYJZNTZWNMYKZ�JOO�MNILnbYILWN
V[N]\ZLÌNTZWN����NL�YWLZ_LNPQTPN̂JZPIT_PJINTZW�JIN̂JZPIT_PJI�MN�bV_JZPIT_PJIMNQT�LNMTPYMOT_PJIYU[NYZMPIb_PLWN
THHIJHIYTPLN]\ZLI�MNHLIMJZZLUNYZNPQLNJHLITPYJZNTZWNXTYZPLZTZ_LNJONTUUNM[MPLXMNTZWNLnbYHXLZP

efghpqhlNjÒNTOPLIN�bVMPTZPYTUN̂JXHULPYJZNJONPQLNRJIS̀NOYZTUN_JXHULPYJZNPQLILJONYMNXTPLIYTUU[NWLUT[LWNPQIJbKQNZJNOTbUPNJON
PQLN̂JZPIT_PJINJINV[NYMMbTZ_LNJON̂QTZKLN]IWLIMNTOOL_PYZKNOYZTUN_JXHULPYJZ̀NTZWNPQLN̂JZMPIb_PYJZNcTZTKLINTZWNaI_QYPL_PN
MJN_JZOYIX̀NPQLN]\ZLINMQTUÙNbHJZNTHHUY_TPYJZNV[NPQLN̂JZPIT_PJINTZWN_LIPYOY_TPYJZNV[NPQLN̂JZMPIb_PYJZNcTZTKLINTZWN
aI_QYPL_P̀NTZWN\YPQJbPNPLIXYZTPYZKNPQLN̂JZPIT_P̀NXTSLNHT[XLZPNJONPQLNVTUTZ_LNWbLNOJINPQTPNHJIPYJZNJONPQLNRJISNObUU[N
_JXHULPLẀN_JIIL_PLẀNTZWNT__LHPLWdNjONPQLNILXTYZYZKNVTUTZ_LNOJINRJISNZJPNObUU[N_JXHULPLWNJIN_JIIL_PLWNYMNULMMNPQTZN
ILPTYZTKLNMPYHbUTPLWNYZNPQLN̂JZPIT_PNoJ_bXLZPM̀NTZWNYONVJZWMNQT�LNVLLZNObIZYMQLẀNPQLN\IYPPLZN_JZMLZPNJONPQLNMbILP[NPJN
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GHIJKLMNOPNMQKNRHSHLTKNUVKNPOWNMQHMNGOWMXOLNOPNMQKNYOWZNPVSSINTOJGSKMKUNHLUNHTTKGMKUN[QHSSNRKN[VRJXMMKUNRINMQKN
\OLMWHTMOWNMONMQKN]WTQXMKTMNMQWOV̂QNMQKN\OL[MWVTMXOLN_HLĤKWNGWXOWNMONTKWMXPXTHMXOLNOPN[VTQNGHIJKLM̀NaVTQNGHIJKLMN[QHSSN
RKNJHUKNVLUKWNMKWJ[NHLUNTOLUXMXOL[N̂ObKWLXL̂NPXLHSNGHIJKLMcNKdTKGMNMQHMNXMN[QHSSNLOMNTOL[MXMVMKNHNeHXbKWNOPN\SHXJ[̀

fghijkilN
mnopoqporstuvwxwywvz
]TTKGMHLTKNOPNPXLHSNGHIJKLMNRINMQKN\OLMWHTMOWcNHNaVRTOLMWHTMOWcNOWNHN[VGGSXKWcN[QHSSNTOL[MXMVMKNHNeHXbKWNOPNTSHXJ[NRIN
MQHMNGHIKKNKdTKGMNMQO[KNGWKbXOV[SINJHUKNXLNeWXMXL̂NHLUNXUKLMXPXKUNRINMQHMNGHIKKNH[NVL[KMMSKUNHMNMQKNMXJKNOPNPXLHSN
]GGSXTHMXOLNPOWN{HIJKLM̀

fghijki|N}KXMQKWNMQKNX[[VHLTKNOPNHN\KWMXPXTHMKNPOWN{HIJKLMNLOWNHLINGHIJKLMN~eQKMQKWNGWÔWK[[NGHIJKLMcNGHIJKLMNVGOLN
[VR[MHLMXHSNTOJGSKMXOLNOWNPXLHSNGHIJKLM�NLOWNHLINGHWMXHSNOWNMOMHSNHTTKGMHLTKNOWNOTTVGHLTINOPNMQKN{WO�KTMNRINMQKN�eLKWN
~KXMQKWNXLNeWXMXL̂NOWNUKNPHTMO�N[QHSSNTOL[MXMVMKNHGGWObHSNOPNHLINTO[M[NXLTSVUKUNXLNHLIN]GGSXTHMXOLNPOWN{HIJKLMNOWNHLN
HTTKGMHLTKNOPNHLINYOWZNLOMNXLNHTTOWUHLTKNeXMQNMQKN\OLMWHTMN�OTVJKLM[NLOWN[QHSSNHLINXL[GKTMXOLNOWNMK[MNRINMQK
�eLKWNRKNHLNHTTKGMHLTKNOPNHLINYOWZNLOMNXLNHTTOWUHLTKNeXMQNMQKN\OLMWHTMN�OTVJKLM[̀N

�������gjkggg����������g��g�������g���g��������
fgjkijg������g�����������g���g��������
 QKN\OLMWHTMOWN[QHSSNRKNWK[GOL[XRSKNPOWNXLXMXHMXL̂cNJHXLMHXLXL̂cNHLUN[VGKWbX[XL̂NHSSN[HPKMINGWKTHVMXOL[NHLUNGWÔWHJ[NXLN
TOLLKTMXOLNeXMQNMQKNGKWPOWJHLTKNOPNMQKN\OLMWHTM̀N QKN\OLMWHTMOWN[QHSSN[VRJXMNMQKN\OLMWHTMOW¡[N[HPKMINGWÔWHJNMONMQKN
\OL[MWVTMXOLN_HLĤKWNPOWNWKbXKeNHLUNTOOWUXLHMXOLNeXMQNMQKN[HPKMINGWÔWHJ[NOPNOMQKWN\OLMWHTMOW[̀N QKN\OL[MWVTMXOLN
_HLĤKW¡[NWK[GOL[XRXSXMXK[NPOWNWKbXKeNHLUNTOOWUXLHMXOLNOPN[HPKMINGWÔWHJ[N[QHSSNLOMNKdMKLUNMONUXWKTMNTOLMWOSNObKWNOWN
TQHŴKNOPNMQKNHTM[NOWNOJX[[XOL[NOPNMQKN\OLMWHTMOW[cNaVRTOLMWHTMOW[cNĤKLM[NOWNKJGSOIKK[NOPNMQKN\OLMWHTMOW[NOWN
aVRTOLMWHTMOW[cNOWNHLINOMQKWNGKW[OL[NGKWPOWJXL̂NGOWMXOL[NOPNMQKNYOWZNHLUNLOMNUXWKTMSINKJGSOIKUNRINMQKN\OL[MWVTMXOLN
_HLĤKẀ

fgjki¢g������g��g�������g���g���£����
fgjki¢ijN QKN\OLMWHTMOWN[QHSSNMHZKNWKH[OLHRSKNGWKTHVMXOL[NPOWN[HPKMINOPcNHLUN[QHSSNGWObXUKNWKH[OLHRSKNGWOMKTMXOLNMON
GWKbKLMNUHJĤKcNXL�VWIcNOWNSO[[NMO

ij KJGSOIKK[NOLNMQKNYOWZNHLUNOMQKWNGKW[OL[NeQONJHINRKNHPPKTMKUNMQKWKRI¤
i¢ MQKNYOWZNHLUNJHMKWXHS[NHLUNK¥VXGJKLMNMONRKNXLTOWGOWHMKUNMQKWKXLcNeQKMQKWNXLN[MOWĤKNOLNOWNOPPNMQKN[XMKcN

VLUKWNTHWKcNTV[MOUIcNOWNTOLMWOSNOPNMQKN\OLMWHTMOWcNHNaVRTOLMWHTMOWcNOWNHNaVR¦[VRTOLMWHTMOW¤
i§ OMQKWNGWOGKWMINHMNMQKN[XMKNOWNHU�HTKLMNMQKWKMOcN[VTQNH[NMWKK[cN[QWVR[cNSHeL[cNeHSZ[cNGHbKJKLM[cNWOHUeHI[cN

[MWVTMVWK[cNHLUNVMXSXMXK[NLOMNUK[X̂LHMKUNPOWNWKJObHScNWKSOTHMXOLcNOWNWKGSHTKJKLMNXLNMQKNTOVW[KNOPN
TOL[MWVTMXOL¤NHLU

il TOL[MWVTMXOLNOWNOGKWHMXOL[NRINMQKN�eLKWcNaKGHWHMKN\OLMWHTMOW[cNOWNOMQKWN\OLMWHTMOW[̀

fgjki¢i¢N QKN\OLMWHTMOWN[QHSSNTOJGSINeXMQcNHLUN̂XbKNLOMXTK[NWK¥VXWKUNRINHGGSXTHRSKNSHe[cN[MHMVMK[cNOWUXLHLTK[cNTOUK[cN
WVSK[NHLUNWK̂VSHMXOL[cNHLUNSHePVSNOWUKW[NOPNGVRSXTNHVMQOWXMXK[cNRKHWXL̂NOLN[HPKMINOPNGKW[OL[NOWNGWOGKWMINOWNMQKXWN
GWOMKTMXOLNPWOJNUHJĤKcNXL�VWIcNOWNSO[[̀

fgjki¢i§N QKN\OLMWHTMOWN[QHSSNXJGSKJKLMcNKWKTMcNHLUNJHXLMHXLcNH[NWK¥VXWKUNRINKdX[MXL̂NTOLUXMXOL[NHLUNGKWPOWJHLTKNOPN
MQKN\OLMWHTMcNWKH[OLHRSKN[HPK̂VHWU[NPOWN[HPKMINHLUNGWOMKTMXOLcNXLTSVUXL̂NGO[MXL̂NUHL̂KWN[X̂L[NHLUNOMQKWNeHWLXL̂[N
ĤHXL[MNQḦHWU[¤NGWOJVŜHMXL̂N[HPKMINWK̂VSHMXOL[¤NHLUNLOMXPIXL̂NMQKNOeLKW[NHLUNV[KW[NOPNHU�HTKLMN[XMK[NHLUNVMXSXMXK[NOPN
MQKN[HPK̂VHWU[̀ǸNN\OLMWHTMOWcN[QHSSNTHV[KNMONRKNGKWPOWJKUNHLINeOWZNHLUNPVWLX[QNHLUNXL[MHSSNHLINJHMKWXHS[NHLUNK¥VXGJKLMN
eQXTQN\OLMWHTMOWNUKKJ[NWKH[OLHRSINLKTK[[HWINMONGWKbKLMNMQWKHMKLKUNUHJĤKcNXL�VWINOWNSO[[NHLUN[QHSSNOMQKWeX[KNGWOMKTMN
HSSNPXLX[QKUNHLUNVLPXLX[QKUNYOWZNHLUNHSSNJHMKWXHS[NHMNMQKN{WO�KTMN[XMKcNHSSNHU�HTKLMNGWOGKWMIcNHLUNHSSNGSHLMcNK¥VXGJKLMN
HLUNOMQKWNHGGSXHLTK[NHMNMQKN{WO�KTMN[XMKNPWOJNWHXLcNeHMKWcNPWO[MNHLUNMQKNKSKJKLM[NHLUNPWOJNOMQKWNZXLU[NOPNUHJĤKNeQXTQN
JHINRKNTHV[KUNXLNHLINJHLLKWNeQHM[OKbKWcNHLUN\OLMWHTMOWN[QHSSNRKNKLMXWKSINWK[GOL[XRSKNPOWNHLINSO[[NOWNUHJĤKNUOLKNMON
MQKNYOWZcNJHMKWXHS[cNGSHLMcNK¥VXGJKLMNHLUNOMQKWNHGGSXHLTK[NXLNHLINJHLLKWNHPOWKJKLMXOLKUcNKdTKGMXL̂NUHJĤKNTHV[KUN
RIN�eLKWNOWNXM[N[KGHWHMKNTOLMWHTMOW[NOWNRINTHV[K[NOVM[XUKNMQKN\OLMWHTMOW¡[NTOLMWOScNVLSK[[N[VTQNUHJĤKNeOVSUNLOMNQHbKN
OTTVWWKUNXPNMQKNYOWZNQHUNRKKLNGWOMKTMKUNXLNHTTOWUHLTKNeXMQN̂OOUNTOL[MWVTMXOLNGWHTMXTK[NHMNGWO�KTM[NOPN[XJXSHWN[ẌKcN
TOJGSKdXMINHLUNSOTHMXOL̀N\OLMWHTMOWN[QHSSNLOMXPIN�eLKWNOPNHLNKJKŴKLTINH[N[OOLNH[NGWHTMXTHRSKNRVMN[QHSSNLOMNeHXMNPOWN
XL[MWVTMXOL[NRKPOWKNGWOTKKUXL̂`
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HIJKLMLNOPQRSOTUROVWOUXVWYZROV[OR\]̂VU_̀RUOVWOVXQRWOQYaYWbVTUOcYXRW_ŶUOVWORdT_]cRSXOVWOTSTUTŶOcRXQVbUOYWRO
SReRUUYWfO[VWOR\ReTX_VSOV[OXQROPVWghOXQROiVSXWYeXVWOUQŶ̂OR\RWe_UROTXcVUXOeYWROYSbOeYWWfOVSOUTeQOYeX_̀_X_RUOTSbRWO
UT]RẀ_U_VSOV[O]WV]RŴfOdTŶ_[_RbO]RWUVSSR̂OYSbOUQŶ̂OZ_̀ROXQROjkSRWOWRYUVSYl̂ROSVX_eRm

HIJKLMLnOoQROiVSXWYeXVWOUQŶ̂O]WVc]X̂fOWRcRbfObYcYZROYSbÔVUUOpVXQRWOXQYSObYcYZROVWÔVUUO_SUTWRbOTSbRWO]WV]RWXfO
_SUTWYSeROWRdT_WRbOlfOXQROiVSXWYeXOqVeTcRSXUrOXVO]WV]RWXfOWR[RWWRbOXVO_SOsReX_VSUOtumvmtmvhOtumvmtmwOYSbOtumvmtmxO
eYTURbO_SOkQV̂ROVWO_SO]YWXOlfOXQROiVSXWYeXVWhOYOsTleVSXWYeXVWhOYOsTlyUTleVSXWYeXVWhOVWOYSfVSROb_WReX̂fOVWO_Sb_WReX̂fO
Rc]̂VfRbOlfOYSfOV[OXQRchOVWOlfOYSfVSRO[VWOkQVUROYeXUOXQRfOcYfOlRÔ_Yl̂ROYSbO[VWOkQ_eQOXQROiVSXWYeXVWO_UOWRU]VSU_l̂RO
TSbRWOsReX_VSUOtumvmtmvhOtumvmtmwOYSbOtumvmtmxmOoQROiVSXWYeXVWOcYfOcYgROYOîY_cO[VWOXQROeVUXOXVOWRcRbfOXQRObYcYZROVWO
V̂UUOXVOXQROR\XRSXOUTeQObYcYZROVWÔVUUO_UOYXXW_lTXYl̂ROXVOYeXUOVWOVc_UU_VSUOV[OXQROjkSRWhOiVSUXWTeX_VSOzYSYZRWOVWO
{WeQ_XReXOVWOYSfVSROb_WReX̂fOVWO_Sb_WReX̂fORc]̂VfRbOlfOYSfOV[OXQRchOVWOlfOYSfVSRO[VWOkQVUROYeXUOYSfOV[OXQRcOcYfOlRO
_̂Yl̂RhOYSbOSVXOYXXW_lTXYl̂ROXVOXQRO[YT̂XOVWOSRẐ_ZRSeROV[OXQROiVSXWYeXVWmOoQRO[VWRZV_SZOVl̂_ZYX_VSUOV[OXQROiVSXWYeXVWOYWRO
_SOYbb_X_VSOXVOXQROiVSXWYeXVW|UOVl̂_ZYX_VSUOTSbRWOsReX_VSOwmt}m

HIJKLML~OoQROiVSXWYeXVWOUQŶ̂ObRU_ZSYXROYOWRU]VSU_l̂ROcRclRWOV[OXQROiVSXWYeXVW|UOVWZYS_aYX_VSOYXOXQROU_XROkQVURObTXfO
UQŶ̂OlROXQRO]WR̀RSX_VSOV[OYee_bRSXUmOoQ_UO]RWUVSOUQŶ̂OlROXQROiVSXWYeXVW|UOUT]RW_SXRSbRSXOTŜRUUOVXQRWk_URObRU_ZSYXRbO
lfOXQROiVSXWYeXVWO_SOkW_X_SZOXVOXQROjkSRWhOiVSUXWTeX_VSOzYSYZRWOYSbO{WeQ_XReXm

HIJKLML�OoQROiVSXWYeXVWOUQŶ̂OSVXO]RWc_XOYSfO]YWXOV[OXQROeVSUXWTeX_VSOVWOU_XROXVOlRÔVYbRbOUVOYUOXVOeYTURObYcYZROVWO
eWRYXROYSOTSUY[ROeVSb_X_VSm

HIJKLML�I������I��I������I��I������I��I��������
�[OR_XQRWO]YWXfOUT[[RWUO_S�TWfOVWObYcYZROXVO]RWUVSOVWO]WV]RWXfOlReYTUROV[OYSOYeXOVWOVc_UU_VSOV[OXQROVXQRWO]YWXfhOVWOV[O
VXQRWUO[VWOkQVUROYeXUOUTeQO]YWXfO_UÔRZŶ̂fOWRU]VSU_l̂RhOSVX_eROV[OXQRO_S�TWfOVWObYcYZRhOkQRXQRWOVWOSVXO_SUTWRbhOUQŶ̂OlRO
Z_̀RSOXVOXQROVXQRWO]YWXfOk_XQ_SOYOWRYUVSYl̂ROX_cROSVXOR\eRRb_SZOvtObYfUOY[XRWOb_UeV̀RWfmOoQROSVX_eROUQŶ̂O]WV̀_bRO
UT[[_e_RSXObRXY_̂OXVORSYl̂ROXQROVXQRWO]YWXfOXVO_S̀RUX_ZYXROXQROcYXXRWm

HIJKL�I���������I���������
HIJKL�LJOoQROiVSXWYeXVWO_UOWRU]VSU_l̂RO[VWOeVc]̂_YSeROk_XQOYSfOWRdT_WRcRSXUO_SêTbRbO_SOXQROiVSXWYeXOqVeTcRSXUO
WRZYWb_SZOQYaYWbVTUOcYXRW_ŶUmO�[OXQROiVSXWYeXVWORSeVTSXRWUOYOQYaYWbVTUOcYXRW_ŶOVWOUTlUXYSeROSVXOYbbWRUURbO_SOXQRO
iVSXWYeXOqVeTcRSXUhOXQROiVSXWYeXVWOUQŶ̂O_ccRb_YXR̂fOWR]VWXOXQROeVSb_X_VSOXVOXQROjkSRWhOiVSUXWTeX_VSOzYSYZRWOYSbO
{WeQ_XReXO_SOkW_X_SZOYSbOXYgROWRYUVSYl̂RO]WReYTX_VSUOXVO]WR̀RSXO[VWRURRYl̂ROlVb_̂fO_S�TWfOVWObRYXQOXVO]RWUVSUOWRUT̂X_SZO
[WVcOYOcYXRW_ŶOVWOUTlUXYSeRhO_SêTb_SZOlTXOSVXÔ_c_XRbOXVhOYUlRUXVUOVWO]V̂feQ̂VW_SYXRbOl_]QRSf̂Op�i�rmOO�[OUTeQO
WRYUVSYl̂RO]WReYTX_VSUOk_̂̂OlRO_SYbRdTYXROXVOUVO]WR̀RSXO[VWRURRYl̂ROlVb_̂fO_S�TWfOYSbObRYXQhOXQROiVSXWYeXVWOUQŶ̂hOT]VSO
WReVZS_a_SZOXQROeVSb_X_VShO_ccRb_YXR̂fOUXV]OPVWgO_SOXQROY[[ReXRbOYWRYmO
O

HIJKL�LMO�]VSOWReR_]XOV[OXQROiVSXWYeXVW|UOSVX_eRhOXQROjkSRWOUQŶ̂OVlXY_SOXQROURẀ_eRUOV[OYÔ_eRSURbÔYlVWYXVWfOXVÒRW_[fOXQRO
]WRURSeROVWOYlURSeROV[OXQROcYXRW_ŶOVWOUTlUXYSeROWR]VWXRbOlfOXQROiVSXWYeXVWOYSbhO_SOXQROR̀RSXOUTeQOcYXRW_ŶOVWOUTlUXYSeRO_UO
[VTSbOXVOlRO]WRURSXhOXVOeYTURO_XOXVOlROWRSbRWRbOQYWĉRUUOVWOVXQRWk_URmO�ŜRUUOVXQRWk_UROWRdT_WRbOlfOXQROiVSXWYeXO
qVeTcRSXUhOXQROjkSRWOUQŶ̂O[TWS_UQO_SOkW_X_SZOXVOXQROiVSXWYeXVWhOiVSUXWTeX_VSOzYSYZRWOYSbO{WeQ_XReXOXQROSYcRUOYSbO
dTŶ_[_eYX_VSUOV[O]RWUVSUOVWORSX_X_RUOkQVOYWROXVO]RW[VWcOXRUXUÒRW_[f_SZOXQRO]WRURSeROVWOYlURSeROV[OXQROcYXRW_ŶOVWO
UTlUXYSeROVWOkQVOYWROXVO]RW[VWcOXQROXYUgOV[OWRcV̀ŶOVWOUY[ROeVSXY_ScRSXOV[OXQROcYXRW_ŶOVWOUTlUXYSeRmOoQROiVSXWYeXVWhOXQRO
iVSUXWTeX_VSOzYSYZRWOYSbOXQRO{WeQ_XReXOk_̂̂O]WVc]X̂fOWR]̂fOXVOXQROjkSRWO_SOkW_X_SZOUXYX_SZOkQRXQRWOVWOSVXOYSfOV[OXQRcO
QYUOWRYUVSYl̂ROVl�ReX_VSOXVOXQRO]RWUVSUOVWORSX_X_RUO]WV]VURbOlfOXQROjkSRWmO�[OXQROiVSXWYeXVWhOiVSUXWTeX_VSOzYSYZRWOVWO
{WeQ_XReXOQYUOYSOVl�ReX_VSOXVOYO]RWUVSOVWORSX_XfO]WV]VURbOlfOXQROjkSRWhOXQROjkSRWOUQŶ̂O]WV]VUROYSVXQRWOXVOkQVcOXQRO
iVSXWYeXVWhOXQROiVSUXWTeX_VSOzYSYZRWOYSbOXQRO{WeQ_XReXOQỲROSVOWRYUVSYl̂ROVl�ReX_VSmOPQRSOXQROcYXRW_ŶOVWOUTlUXYSeRO
QYUOlRRSOWRSbRWRbOQYWĉRUUhOPVWgO_SOXQROY[[ReXRbOYWRYOUQŶ̂OWRUTcROT]VSOkW_XXRSOYZWRRcRSXOV[OXQROjkSRWOYSbOiVSXWYeXVWmO
�fOiQYSZROjWbRWhOXQROiVSXWYeXOo_cROUQŶ̂OlROR\XRSbRbOY]]WV]W_YXR̂fOYSbOXQROiVSXWYeXOsTcOUQŶ̂OlRO_SeWRYURbOlfOXQRO
YcVTSXOV[OXQROiVSXWYeXVW|UOWRYUVSYl̂ROYbb_X_VSŶOeVUXUOV[OUQTXbVkShObR̂YfhOYSbOUXYWXyT]m

HIJKL�LMLJO�SOSVOR̀RSXOUQŶ̂OXQROjkSRWOQỲROYSfOWRU]VSU_l_̂_XfO[VWOYSfOUTlUXYSeROVWOcYXRW_ŶOXQYXO_UOlWVTZQXOXVOXQRO
�WV�ReXOU_XROlfOXQROiVSXWYeXVWhOYSfOsTleVSXWYeXVWOVWOYSfOcYXRW_ŶcYSOVWOUT]]̂_RWhOVWOYSfORSX_XfO[VWOkQVcOYSfOV[OXQRcO
_UOWRU]VSU_l̂RmOOoQROiVSXWYeXVWOYZWRRUOSVXOXVOTUROYSfO[_̂̂OVWOVXQRWOcYXRW_ŶUOXVOlRO_SeVW]VWYXRbO_SXVOXQROPVWghOkQ_eQOYWRO
QYaYWbVTUhOXV\_eOVWOeVc]W_URbOV[OYSfO_XRcUOXQYXOYWROQYaYWbVTUOVWOXV\_em
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HIJKLMLMNOPNQRSNTUVVSWQNSXQSYQNZS[\]QQŜN_̀NVabcNQRSNdbYS[NWRaVVN]ŶS\Y]T̀NaŶNRPV̂NRa[\VSWWNQRSNePYQ[afQP[cN
gU_fPYQ[afQP[WcNePYWQ[UfQ]PYNhaYaiS[cNj[fR]QSfQcNQRS][NfPYWUVQaYQWcNaŶNaiSYQWNaŶNS\ZVP̀SSWNPTNaỲNPTNQRS\NT[P\N
aŶNaia]YWQNfVa]\WcN̂a\aiSWcNVPWWSWcNaŶNSXZSYWSWcN]YfVÛ]YiN_UQNYPQNV]\]QŜNQPNaQQP[YS̀WkNTSSWcNa[]W]YiNPUQNPTNP[N
[SWUVQ]YiNT[P\NZS[TP[\aYfSNPTNQRSNlP[mN]YNQRSNaTTSfQŜNa[SaN]TN]YNTafQNQRSN\aQS[]aVNP[NWU_WQaYfSNZ[SWSYQWNQRSN[]WmNPTN
_P̂]V̀N]YnU[̀NP[N̂SaQRNaWN̂SWf[]_ŜN]YNgSfQ]PYNopqrqoNaŶNRaWNYPQN_SSYN[SŶS[ŜNRa[\VSWWcNZ[Ps]̂ŜNQRaQNWUfRNfVa]\cN
â\aiScNVPWWcNP[NSXZSYWSN]WNaQQ[]_UQa_VSNQPN_P̂]V̀N]YnU[̀cNW]fmYSWWcN̂]WSaWSNP[N̂SaQRcNP[NQPN]YnU[̀NQPNP[N̂SWQ[UfQ]PYNPTN
QaYi]_VSNZ[PZS[Q̀NtPQRS[NQRaYNQRSNlP[mN]QWSVTucNSXfSZQNQPNQRSNSXQSYQNQRaQNWUfRN̂a\aiScNVPWWcNP[NSXZSYWSN]WN̂USNQPNQRSNTaUVQN
P[NYSiV]iSYfSNPTNQRSNZa[Q̀NWSSm]YiN]ŶS\Y]Q̀q

HIJKLMLvNORSNdbYS[NWRaVVNYPQN_SN[SWZPYW]_VSNUŶS[NQR]WNgSfQ]PYNopqrNTP[NRawa[̂PUWN\aQS[]aVWNP[NWU_WQaYfSWNQRSN
ePYQ[afQP[N_[]YiWNQPNQRSNW]QSNUYVSWWNWUfRN\aQS[]aVWNP[NWU_WQaYfSWNa[SN[SxU][ŜN_̀NQRSNePYQ[afQNyPfU\SYQWqNORSNdbYS[N
WRaVVN_SN[SWZPYW]_VSNTP[NRawa[̂PUWN\aQS[]aVWNP[NWU_WQaYfSWN[SxU][ŜN_̀NQRSNePYQ[afQNyPfU\SYQWcNSXfSZQNQPNQRSNSXQSYQNPTN
QRSNePYQ[afQP[kWNTaUVQNP[NYSiV]iSYfSN]YNQRSNUWSNaŶNRaŶV]YiNPTNWUfRN\aQS[]aVWNP[NWU_WQaYfSWq

HIJKLMLzNORSNePYQ[afQP[NWRaVVN[S]\_U[WSNQRSNdbYS[NTP[NQRSNfPWQNaŶNSXZSYWSNQRSNdbYS[N]YfU[WNtouNTP[N[S\Ŝ]aQ]PYNPTN
Rawa[̂PUWN\aQS[]aVWNP[NWU_WQaYfSWNQRSNePYQ[afQP[N_[]YiWNQPNQRSNW]QSNaŶNYSiV]iSYQV̀NRaŶVSWcNP[Nt{uNbRS[SNQRSN
ePYQ[afQP[NTa]VWNQPNZS[TP[\N]QWNP_V]iaQ]PYWNUŶS[NgSfQ]PYNopqrqocNSXfSZQNQPNQRSNSXQSYQNQRaQNQRSNfPWQNaŶNSXZSYWSNa[SN̂USN
QPNQRSNdbYS[kWNTaUVQNP[NYSiV]iSYfSq

HIJKLML|NOPNQRSNTUVVSWQNSXQSYQNZS[\]QQŜN_̀NVabcNQRSNePYQ[afQP[NWRaVVN]ŶS\Y]T̀cN̂STSŶNaŶNRPV̂NRa[\VSWWNQRSNdbYS[cN
]QWNaiSYQWcN[SZ[SWSYQaQ]sSNaŶNS\ZVP̀SSWNTP[NQRSNfPWQNaŶNSXZSYWSNQRSNdbYS[N]YfU[WNtouNTP[N[S\Ŝ]aQ]PYNPTNaN\aQS[]aVNP[N
WU_WQaYfSNQRSNePYQ[afQP[N_[]YiWNQPNQRSNW]QSNaŶNYSiV]iSYQV̀NRaŶVSWcNP[Nt{uNbRS[SNQRSNePYQ[afQP[NTa]VWNQPNZS[TP[\N]QWN
P_V]iaQ]PYWNUŶS[NgSfQ]PYNopqrqocNSXfSZQNQPNQRSNSXQSYQNQRaQNQRSNfPWQNaŶNSXZSYWSNa[SN̂USNQPNQRSNdbYS[kWNTaUVQNP[N
YSiV]iSYfS

HIJKLML}N~TcNb]QRPUQNYSiV]iSYfSNPYNQRSNZa[QNPTNQRSNePYQ[afQP[cNQRSNePYQ[afQP[N]WNRSV̂NV]a_VSN_̀NaNiPsS[Y\SYQNaiSYf̀NTP[N
QRSNfPWQNPTN[S\Ŝ]aQ]PYNPTNaNRawa[̂PUWN\aQS[]aVNP[NWU_WQaYfSNWPVSV̀N_̀N[SaWPYNPTNZS[TP[\]YiNlP[mNaWN[SxU][ŜN_̀NQRSN
ePYQ[afQNyPfU\SYQWcNQRSNdbYS[NWRaVVN[S]\_U[WSNQRSNePYQ[afQP[NTP[NaVVNfPWQNaŶNSXZSYWSNQRS[S_̀N]YfU[[Ŝq

HIJKLvI�����������
~YNaYNS\S[iSYf̀NaTTSfQ]YiNWaTSQ̀NPTNZS[WPYWNP[NZ[PZS[Q̀cNQRSNePYQ[afQP[NWRaVVNafQcNaQNQRSNePYQ[afQP[kWN̂]Wf[SQ]PYcNQPN
Z[SsSYQNQR[SaQSYŜN̂a\aiScN]YnU[̀cNP[NVPWWqNĵ ]̂Q]PYaVNfP\ZSYWaQ]PYNP[NSXQSYW]PYNPTNQ]\SNfVa]\ŜN_̀NQRSNePYQ[afQP[NPYN
affPUYQNPTNaYNS\S[iSYf̀NWRaVVN_SN̂SQS[\]YŜNaWNZ[Ps]̂ŜN]YNj[Q]fVSNo�NaŶNj[Q]fVSN�qNqNNORSNePYQ[afQP[NWRaVVNZ[P\ZQV̀N
YPQ]T̀N]YWU[S[WNaWNaZZV]fa_VScNaŶNQRSNdbYS[NPTNQRSNYaQU[SNPTNQRSNS\S[iSYf̀qNN~\\Ŝ]aQSV̀NQRS[SaTQS[cNQRSNePYQ[afQP[N
WRaVVNWU_\]QNQPNQRSNdbYS[NaNb[]QQSYN[SZP[QN]YfVÛ]YiN̂SWf[]ZQ]PYNPTNf][fU\WQaYfSWNPTNQRSNS\S[iSYf̀NaŶN̂SQa]VWNPTN
afQ]PYWNQamSYq

�������IJJIII���������I���I�����

HIJJLJI������������I���������I���I�����
HIJJLJLJNORSNePYQ[afQP[NWRaVVNP_Qa]YcNZàNTP[NaŶNmSSZN]YNTUVVNTP[fSNaŶNSTTSfQN̂U[]YiNQRSNSYQ][SNQS[\NPTNQR]WNePYQ[afQcN
aŶN̂U[]YiNQRSNZS[TP[\aYfScNT]YaVNfP\ZVSQ]PYNaŶNaffSZQaYfSNPTNaỲNlP[mcNaŶNaTQS[NQRSNQS[\NPTNQR]WNePYQ[afQNtaWN\àN
_SNWZSf]T]ŜNRS[S]YuN]YWU[aYfScN]YNaNfP\ZaỲNP[NfP\ZaY]SWNVabTUVV̀NV]fSYWŜNQPN̂PN_UW]YSWWN]YNQRSNgQaQSNPTN�SbN�P[mcN
aWN̂SW]iYaQŜN_̀NQR]WNj[Q]fVSNooNaŶNaỲNPQRS[N]YWU[aYfSN[SxU][ŜN_̀NaZZV]fa_VSNVabcN[SiUVaQ]PYWcNP[NP[̂S[WNPTNWQaQScN
\UY]f]ZaV]Q̀NP[NPQRS[NSYQ]Q̀NRas]YiNnU[]Ŵ]fQ]PYNPsS[NQRSNlP[mNP[NQRSN�[PnSfQqNNePYQ[afQP[NWRaVVNYPQNQamSNaỲNafQ]PYcNP[N
P\]QNQPNQamSNaỲNafQ]PYNQRaQNbPUV̂NWUWZSŶNP[N]YsaV]̂aQSNaỲNPTNQRSN[SxU][ŜNfPsS[aiSWN̂U[]YiNQRSNQ]\SNZS[]P̂NWUfRN
fPsS[aiSWNa[SN[SxU][ŜNQPN_SN]YNSTTSfQqNNN

� ¡¡¢¡¢¡¢¡N£¤¥¦§¥̈© ª¤«¬§̈®̄°¤¢NaŶNaỲNPQRS[NTŜS[aVNaŶ±P[NWQaQSNfPsS[aiSWNaWNaZZ[PZ[]aQScN]YfVÛ]YiN_UQNYPQN
V]\]QŜNQP²NdffUZaQ]PYaVNy]WSaWSN³SYST]QWcŃPVUYQa[̀NeP\ZSYWaQ]PYcNaŶNy]Wa_]V]Q̀N³SYST]QWcNTP[NYPQNVSWWNQRaYNQRSN
WQaQUQP[̀N[SxU][S\SYQWcNaŶN]TNaZZV]fa_VSNaYNµdQRS[NgQaQSWN¶ŶP[WS\SYQµ·NaŶN
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HIJKLMNOPQRSTUVTKTWMRXYQZOUY[NR\TW]RKTITWQRYLWRKNQQRW]UYRW]NRQWUWZWLOMRON̂ZTONINYWQRLOR_̀abbbabbbRcNU[]RU[[TdNYWeaR
_̀abbbabbbRcdTQNUQNRJLKT[MRKTITWeaRUYdR_̀abbbabbbRcdTQNUQNaRNU[]RNIJKLMNNeaR\]T[]NfNORTQRgONUWNOhRiOLLjRLjR[LfNOUgNR
IZQWRVNRLYRW]NRUJJOLfNdRQJN[TjT[RjLOIaRUQRON̂ZTONdRVMRW]NRkN\RlLOmRnWUWNRoLOmNOQPRpLIJNYQUWTLYRqLUOdhRrpstuR
[NOWTjT[UWNQRUONRYLWRU[[NJWUVKNhRRRR

vwxxyxyxyzw{|}}~�����w�~�~���w���������w��������~RTQRWLRVNRJOLfTdNdRZYdNORW]NRXYQZOUY[NRnNOfT[NRsjjT[NPQRcXnseR
ILQWR[ZOONYWRjLOIaRLYRURJOL�N[WRQJN[TjT[RVUQTQaR\TW]RKTITWQRYLWRKNQQRW]UYRW]NRjLKKL\TYgRON̂ZTONdRKTITWQ�

HU[]Rs[[ZOONY[N�RR _̀abbbabbb
�NYNOUKRrggONgUWNRcJNORJOL�N[We�RR _�abbbabbb
iOLdZ[WQRUYdRpLIJKNWNd�sJNOUWTLYQ�R _�abbbabbb
iNOQLYUKR�RrdfNOWTQTYgRXY�ZOM�R _̀abbbabbb
�TONRuUIUgNRcUYMRLYNRjTONe�R _RRR̀bbabbb
�NdT[UKRH�JNYQNRcUYMRLYNRJNOQLYe�R _RRRRR̀babbb

nZ[]RTYQZOUY[NRQ]UKKRTY[KZdNRW]NRjLKKL\TYgR[LfNOUgNQ�R

cTe [KUTIQRjLORdUIUgNQRVN[UZQNRLjRVLdTKMRTY�ZOMaRL[[ZJUWTLYUKRQT[mYNQQRLORdTQNUQNaRLORdNUW]�R

cTTe [KUTIQRjLORdUIUgNQRTYQZONdRVMRZQZUKRJNOQLYUKRTY�ZOMRKTUVTKTWMR[LfNOUgN�R

cTTTe [KUTIQRjLORdUIUgNQaRLW]NORW]UYRWLRW]NRoLOmRTWQNKjaRVN[UZQNRLjRTY�ZOMRWLRLORdNQWOZ[WTLYRLjR
WUYgTVKNRJOLJNOWMaRTY[KZdTYgRKLQQRLjRZQNRONQZKWTYgRW]NONjOLI�R

cTfe JONITQNQRLJNOUWTLYQ�

cfe JOLdZ[WRKTUVTKTWMRUYdR[LIJKNWNdRLJNOUWTLYQaRUYdRW]NRJLKT[MRQ]UKKRQJN[TjT[UKKMRTY[KZdNR[LfNOUgNR
jLORW\LRc�eRMNUOQRLjRN�WNYdNdR[LIJKNWNdRLJNOUWTLYQR[LfNOUgNaR\]T[]R\TKKR[LIINY[NR
TIINdTUWNKMRjLKKL\TYgRW]NRN�JTOUWTLYRdUWNRLjRW]NRpLIINO[TUKR�NYNOUKRSTUVTKTWMRJLKT[M�R

cfTe L\YNOPQRJOLWN[WTfN�R

cfTTe [LYWOU[WLOQRJOLWN[WTfN�R

cfTTTe[LYWOU[WZUKRKTUVTKTWMR[LfNOTYgRKTUVTKTWTNQRUQQZINdRZYdNORW]NRpLYWOU[WRcTY[KZdTYgRW]NRWLOWR
KTUVTKTWMRLjRUYLW]NORUQQZINdRTYRUR[LYWOU[WeaRUYdRTY[KZdTYgaR[LfNOUgNRjLOR[KUTIQRUOTQTYgRLZWRLjR
[LYQWOZ[WTLYRLORdNILKTWTLYRLJNOUWTLYQR\]NYR\LOmTYgR\TW]TYR�bRjNNWRLjROUTKOLUdRWOU[m�R

cT�e JNOQLYUKRTY�ZOMRUYdRUdfNOWTQTYgRTY�ZOMRKTUVTKTWM�R

c�e N�WNYdNdRVLdTKMRTY�ZOMR[LfNOUgNR\TW]RONQJN[WRWLRVLdTKMRTY�ZOMRONQZKWTYgRjOLIRW]NRZQNRLjR
ONUQLYUVKNRjLO[NRWLRJOLWN[WRJNOQLYQRLORJOLJNOWM�R

c�Te INdT[UKRJUMINYWQR[LfNOUgN�R

c�TTe VOLUdRjLOIRJOLJNOWMRdUIUgNRKTUVTKTWMR[LfNOUgNaRTY[KZdTYgR[LfNOUgNRjLOR[LIJKNWNdRLJNOUWTLYQ�R

c�TTTeN�JKLQTLYaR[LKKUJQNaRUYdRZYdNOgOLZYdRJOLJNOWMRdUIUgNRc�p�e�R

c�Tfe[LYQWOZ[WTLYRINUYQRUYdRINW]LdQ�R

c�fe TYdNJNYdNYWR[LYWOU[WLOQ�

c�fTes\YNORUYdRLW]NOQPRTdNYWTjTNdR]NONTYRUQRUddTWTLYUKRTYQZONdRWLRVNRQJN[TjT[UKKMRNfTdNY[NdRUQR
UddTWTLYUKRTYQZONdQRfTURXnsRHYdLOQNINYWQR�pR�b̀bRUYdRp�R�b��hRR

���� ¡¢£¤�¥ ¦§¥¤ ¡¢̈ ¤¥�§¥©ª�¢«�£̈ ¬¢�¡® ¦�§�
°̄±²³±°́µ¶·̧²¹µ̧̧²·º»¼²°±²µ½¾»¹²·°²¿ÀÁÂÂÂÁÂÂÂ²»¼ÃÄ°±²Å°±Æ²°¼²À²̧·°±Ç²ÈÀÂ²Éµµ·Ê²°¼¹ÇË
¿ÀÁÂÂÂÁÂÂÂ²³µ±²°¶¶¾±±µ¼¶µÁ²¿ÌÁÂÂÂÁÂÂÂ²»ÍÍ±µÍ»·µ²ÅÎ·º²·ºµ²ÏÎ̧·±Î¶·ÄÐÑÒÓÔ²»̧²·ºµ²Õ»ÖµÃ²×¼̧¾±µÃØ²
°̄±²³±°́µ¶·̧²Í±µ»·µ±²·º»¼²¿ÀÁÂÂÂÁÂÂÂ²»¼ÃÄ°±²Å°±Æ²°Ùµ±²À²̧·°±Ç²ÈÀÂ²Éµµ·ÊË²¿ÌÁÂÂÂÁÂÂÂ²³µ±²°¶¶¾±±µ¼¶µÁ²
¿ÚÁÂÂÂÁÂÂÂ²»ÍÍ±µÍ»·µ²ÅÎ·º²·ºµ²ÏÎ̧·±Î¶·ÄÐÑÒÓÔ²»̧²·ºµ²Õ»ÖµÃ²×¼̧¾±µÃØ²
Ûºµ²ÑÒÜ²Ü°¹Î¶Ç²Ö¾̧·²Ýµ²ÅÎ·º²»²ÕÞÔ²¹Î¶µ¼̧µÃ²»¼Ã²»ÃÖÎ··µÃ²¶»±±Îµ±Ø
Ûºµ²ÏÎ̧·±Î¶·ÄÐÑÒÓÔ²ÅÎ¹¹²Ýµ²·ºµ²Õ»ÖµÃ²×¼̧¾±µÃ²°¼²ÑÒÜ²Ü°¹Î¶Îµ̧Ø²Ûºµ±µ²ÅÎ¹¹²Ýµ²¼°²ßÃÃÎ·Î°¼»¹²×¼̧¾±µÃ̧²°¼²
»¼Ç²ÑÒÜ²Ü°¹Î¶Îµ̧Ø
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HIIJIJIJKLLMNOPQRSRTUVWRLXYZNL[V\]V̂VZ_L̀TUYQ\TaRbcdefghidejchedekhlminheimldekhlmicoeicpmidfogcqorpmesc
qltsmfsdtebcoeicdefghidejcoggctuemibcetevtuemicoeicwdlmicohstkbcudswcocgdpdsctxcgdoydgdsrctxcetscgmkkcswoecz{b|||b|||c
mofwctffhllmefmc}ftpydemickdejgmcgdpdscxtlcqmlkteogcde~hlrbcdefghidejcytidgrcde~hlrctlcimoswbcoeicqltqmlsrciopojm��

HIIJIJIJ�c�O]QR̂̂\���aRUUL�N̂Va_�cqlt�didejcm�fmkkcft�mlojmcdecm�fmkkctxcswmcgdpdskcxtlcswmcdekhloefmcft�mlojmkc
lm�hdlmicyrc�mfsdtekc{{�{�{�{bc{{�{�{��bcoeic{{�{�{��coyt�mbcudswckhfwcm�fmkknhpylmggocft�mlojmcymdejcoscgmokscokc
yltoicokcmofwcoeicm�mlrctemctxcswmcheimlgrdejcqtgdfdmk�bcudswcswmcqlt�dkdtecswoscft�mlojmckwoggcm�smeicxtlcocqmldtictxcosc
gmokscsutc}��crmolkcxltpcswmciosmctxcxdeogcftpqgmsdtecoeicoffmqsoefmcyrc�uemlctxcoggc�tl��cudswcocpdedphpcgdpdscetsc
gmkkcswoecz{|b|||b|||cqmlctffhllmefmnoeehogcjmemlogcojjlmjosm�c�ecswmcm�mescswmcheimlgrdejcqtgdfdmkcwo�mcidxxmlmesc
lmemuogciosmkbcswmc�teslofstlckwoggcmekhlmcswoscswmcheimlgrdejcqtgdfdmkcolmcpodesodemicxtlcswmcsmlpckqmfdxdmicdecswdkc
�teslofs�cc�hyfteslofstlkckwoggcymcwmgicstcswmckopmcft�mlojmclm�hdlmpmes�c�odghlmcyrcswmcfteslofstlcstckmfhlmckhfwc
dekhloefmckwoggcymcimmpmicstcymcocposmldogcylmofwctxcfteslofs�

��������c�ggcdekhloefmckwoggcymculdssmectecoectffhllmefmcyokdk�c�cftqrctxcswmcoiidsdteogcdekhlmicmeitlkmpmesckwoggcymc
ossofwmi�

��������c�teslofstl�kcdekhloefmclm�hdlmpmeskckwoggcymcqlt�dimicyrcoecdekhloefmcfolldmlcgdfmekmicstcitcyhkdemkkcdecswmc
�sosmctxc�muc�tl�coeicwo�mcoec����c mksc¡osdejctxc�vctlcymssmlcokcimsmlpdemicdecswmcptksclmfmesc����c mksc
¢hygdfosdtebctlcokcporctswmludkmcymcojlmmicyrc�ueml�

�������£���ekhloefmcft�mlojmcstcymcqlt�dimicyrcswmc�teslofstlckwoggcksosmcswoscswmc�teslofstl�kcft�mlojmckwoggcymc
qldpolrcoeicetevftesldyhsdejcstcoercdekhloefmkc}tlckmgxvdekhloefm�bcdefghidejcoercimihfsdygmbcpodesodemicyrbctlc
qlt�dimicstc�uemlctlcswmctswmlc�iidsdteogc�ekhlmik�coeickwoggcftesodecoc�od�mlctxc�hyltjosdtecdecxo�tlctxc�uemlcoeic
swmctswmlc�iidsdteogc�ekhlmikbcktcswoscdecetcm�mesckwoggcswmcdekhloefmcfolldmlkcwo�mcoercldjwsctxclmft�mlrcojodekscswmc
�uemlbcswmctswmlc�iidsdteogc�ekhlmikbctlcswmcojmeskctlcmpqgtrmmkctlcmdswmlctxcswmp�coeickwoggcftesodecockmqolosdtectxc
dekhlmicqlt�dkdtec}km�mloydgdsrctxcdesmlmkscfgohkm��cc�xcswmc�uemlctlcoetswmlc�iidsdteogc�ekhlmicwokctswmlcdekhloefmc
uwdfwcdkcoqqgdfoygmcstcswmcgtkkbckhfwctswmlcdekhloefmckwoggcymctecoecm�fmkkctlcftesdejmescyokdk�cc

�������¤��ecswmcm�mescswoscoerctxcswmcdekhloefmcft�mlojmcstcymcqlt�dimicyrcswmc�teslofstlcftesodekcocimihfsdygmctlc
kmgxvdekhlmiclmsmesdtebcswmc�teslofstlckwoggcdeimpedxrcoeicwtgicswmc�uemlbcoeicoerc�iidsdteogc�ekhlmicwolpgmkkcxltpc
swmcqorpmesctxckhfwcimihfsdygmbcuwdfwcimihfsdygmckwoggcdecoggcfdlfhpksoefmkclmpodecswmcktgmctygdjosdtecoeicm�qmekmctxc
swmc�teslofstl�

�������¥�¦wmc�teslofstlckwoggclm�hdlmcoggc�hyfteslofstlkcstcfollrcswmckopmcdekhloefmcft�mlojmkcoeicgdpdskctxcgdoydgdsrcokc
kmscxtlswcwmlmdecoeicoi~hksmicstcswmceoshlmctxc�hyfteslofstlk�ctqmlosdtekcoeickhypdsckopmcstcswmc�uemlcswlthjwcswmc
�tekslhfsdtec�oeojmlcxtlcoqqlt�ogcqldtlcstcksolsctxcoerc�tl��cc�ecswmcm�mesc�teslofstlcxodgkcstctysodecswmclm�hdlmic
fmlsdxdfosmkctxcdekhloefmcxltpc�hyfteslofstlcoeicqlt�mcswmpcstc�tekslhfsdtec�oeojmlcoeicocfgodpcdkcpoimctlckhxxmlmibc
swmc�teslofstlckwoggbcstcswmcxhggmkscm�smescqmlpdssmicyrcgoubcdeimpedxrbcimxmeibcoeicwtgicwolpgmkkcswmc�uemlcoeicswmc
�iidsdteogc�ekhlmikcxltpcoercoeicoggcfgodpkcxtlcuwdfwcswmclm�hdlmicdekhloefmcuthgicwo�mcqlt�dimicft�mlojm�cc¦wdkc
deimpedsrctygdjosdtecdkcdecoiidsdtecstcoerctswmlcdeimpedsrctygdjosdtecqlt�dimicdecswmc�teslofsc§tfhpmeskcoeickwoggc
khl�d�mcswmcsmlpctlcmolgdmlcsmlpdeosdtectxcswmc�teslofs�c

�������̈��TWVQNTORTZ\̂L̀OP\VQORTZL[V\]V̂VZ_L©�N̂̂YZVNTL̀TUYQ\TaRªL©�̀[ª«c�ggc�teslofstlkcoeic�hyfteslofstlkc
de�tg�micudswcswmclmpt�ogcoeintlcoyosmpmesctxcqtgghsoeskc}defghidejcyhscetscgdpdsmicstcokymkstkcoyosmpmescfteslofstlkbc
gmoicoyosmpmescfteslofstlkbclttxdejcfteslofstlkbcsoe�clmpt�ogcfteslofstlk�colmclm�hdlmicstcpodesodecocpdedphpctxc
z{b|||b|||cqmlctffhllmefmcoeiccz�b|||b|||cdecswmcojjlmjosm�c�uemlcoeicoggctswmlcqolsdmkclm�hdlmicyrcswdkc�teslofscstc
ymc�iidsdteogc�ekhlmikcoeicoggctswmlkcdimesdxdmicyrc�uemlcokckhfwbckwoggcymcdefghimicokc�iidsdteogc�ekhlmicktecoerc¬�c
qtgdfrctecocqldpolrcoeicetevftesldyhsdejcyokdk�c

�������®�¦wmc�teslofstlcokkhpmkclmkqtekdydgdsrcxtlcoggcde~hlrctlcimkslhfsdtectxcswmc�teslofstl�kcoeic�hyfteslofstlk�c
posmldogkbcsttgkbcpofwdemlrbcm�hdqpmesbcoqqgdoefmkbckwtldejbckfoxxtgidejbcoeicqmlkteogcqltqmlsrctxc�teslofstl�kcoeic
�hyfteslofstlk�cmpqgtrmmkcxltpcuwosm�mlcfohkmcoldkmk�ccc�ercqtgdfrctxcdekhloefmckmfhlmicft�mldejcswmc�teslofstl�kctlc
�hyfteslofstlk�cqltqmlsrcgmokmictlcwdlmicyrcswmpcoeicoercqtgdfrctxcdekhloefmcft�mldejcswmc�teslofstlctlc
�hyfteslofstlkcojodekscqwrkdfogcgtkkctlciopojmcstckhfwcqltqmlsrckwoggcdefghimcoecmeitlkmpmescuod�dejcswmcldjwsctxc
khyltjosdtecojodekscswmc�uemlcxtlcoercgtkkctlciopojmcstckhfwcqltqmlsr�

�������̄�X°°VZVNT\̂L̀TUYQR°�MRQZV±Va\ZRL²N̂°RQJL¦wmc�teslofstlckwoggcfohkmcswmcftppmlfdogcgdoydgdsrcoeictswmlc
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HIJKLMNKOLKPQRLKSOTUOVWKOXIYVLMHVOVIORYHZQSKOVWKO[IZZI\RYNOM]ÔSSRVRIYMZO_Y]QLKS]̀O

aRbXWMccMPQMOXKYVLMZOdHWIIZOeR]VLRHVf

aRRbgKhTKL]OI[OVWKOiIMLSOI[OjSQHMVRIYkOI[[RHKL]OMYSOKhcZIUKK]kOI[OVWKOXWMccMPQMOXKYVLMZOdHWIIZO
eR]VLRHVfO

aRRRblWKOOXIY]VLQHVRIYOgMYMNKL

aRJbOlWKÔLHWRVKHVOfOMYS

XIYVLMHVILO]WMZZOMZ]IOMSSOMYUOIVWKLOKYVRVRK]OMYSmILORYSRJRSQMZ]OM]OhMUOTKOLKPQRLKSOTUOn\YKLOM]ÔSSRVRIYMZO_Y]QLKSoO

lWKOHKLVR[RHMVKOWIZSKLO]WMZZOTKOXWMccMPQMOXKYVLMZOdHWIIZOeR]VLRHVOQYZK]]On\YKLOLKPQRLK]OIVWKL\R]KoO

XIYVLMHVILO]WMZZOcLIJRSKOMYÔSSRVRIYMZO_Y]QLKSOKYSIL]KhKYVOVWMVOKpcLK]]ZUOYMhK]OKMHWOI[OVWKOMTIJKORSKYVR[RKSO
ŜSRVRIYMZO_Y]QLKS]OaYIYqTZMYrKVbOMYSO]WMZZOKY]QLKOVWMVOVWKOKYSIL]KhKYVOSIK]OYIVORYHZQSKOZMYNQMNKOVWMVOLKPQRLK]OMYO
ŜSRVRIYMZO_Y]QLKSOVIOWMJKOMO\LRVVKYOHIYVLMHVO\RVWOVWKOYMhKSORY]QLKSO[ILOHIJKLMNKOVIOMccZUoO

ŜSRVRIYMZORY]QLKSO]VMVQ]O]WMZZOTKOcLIJRSKSOTUO]VMYSMLSOILOIVWKLOKYSIL]KhKYV]OVWMVOKpVKYSOHIJKLMNKOVIOVWKOeR]VLRHVO[ILO
IYNIRYNOIcKLMVRIY]OaXsOtuOvwbOMYSOcLISQHV]OMYSOHIhcZKVKSOIcKLMVRIY]OaXsOtuOvxboOOlWKOSKHR]RIYOVIOMHHKcVOMYO
KYSIL]KhKYVOLK]VO]IZKZUO\RVWOVWKOeR]VLRHVoOÔOHIhcZKVKSOHIcUOI[OVWKOKYSIL]KhKYV]OhQ]VOTKOMVVMHWKSOVIOVWKOXKLVR[RHMVKOI[O
_Y]QLMYHK

yz{{|{|{}OXKLVR[RHMVK]OI[ORY]QLMYHKOMHHKcVMTZKOVIOVWKOXIY]VLQHVRIYOgMYMNKLOMYSOn\YKLO]WMZZOTKOcLIJRSKSOVIOVWKO
XIY]VLQHVRIYOgMYMNKLOMYSO[RZKSO\RVWOVWKOn\YKLOcLRILOVIOHIhhKYHKhKYVOI[OVWKO~ILroÔO[QZZUOHIhcZKVKSO�K\O�ILrO
XIY]VLQHVRIYOXKLVR[RHMVKOI[O�RMTRZRVUO_Y]QLMYHKÔSSKYSQhOâXn�eOw��Otu��m��bOhQ]VOTKORYHZQSKSO\RVWOVWKO
HKLVR[RHMVK]OI[ORY]QLMYHKoOlWKOHKLVR[RHMVK]OMYSOVWKORY]QLMYHKOcIZRHRK]O]WMZZOHIYVMRYOMOcLIJR]RIYOVWMVOHIJKLMNK]OM[[ILSKSO
QYSKLOVWKOcIZRHRK]O\RZZOYIVOTKOMZZI\KSOVIOTKOhMVKLRMZZUOHWMYNKSOILOHMYHKZKSOILOMZZI\KSOVIOKpcRLKOQYVRZOMVOZKM]VOVWRLVUOavubO
SMU]�OcLRILO\LRVVKYOYIVRHKOWM]OTKKYONRJKYOVIOVWKOn\YKLOJRMOXKLVR[RKSm�KNR]VKLKSOgMRZoO_[OMYUOI[OVWKO[ILKNIRYNORY]QLMYHKO
HIJKLMNK]OMLKOLKPQRLKSOVIOLKhMRYORYO[ILHKOM[VKLO[RYMZOcMUhKYVkOMYOMSSRVRIYMZOHKLVR[RHMVKOKJRSKYHRYNOHIYVRYQMVRIYOI[O]QHWO
HIJKLMNKO]WMZZOTKO]QThRVVKSO\RVWOVWKO[RYMZÔccZRHMVRIYO[ILO�MUhKYVoO_Y[ILhMVRIYOHIYHKLYRYNOLKSQHVRIYOI[OHIJKLMNKOIYO
MHHIQYVOI[OLKJR]KSOZRhRV]OILOHZMRh]OcMRSOQYSKLOVWKOsKYKLMZÔNNLKNMVKkOILOTIVWkO]WMZZOTKO[QLYR]WKSOTUOVWKOXIYVLMHVILO
\RVWOLKM]IYMTZKOcLIhcVYK]]ORYOMHHILSMYHKO\RVWOVWKOXIYVLMHVIL�]ORY[ILhMVRIYOMYSOTKZRK[o

yz{{|{|{{OlWKOXIYVLMHVILOMHrYI\ZKSNK]OVWMVORV]O[MRZQLKOVIOITVMRYOILOrKKcOHQLLKYVOVWKOLKPQRLKSORY]QLMYHKOHIJKLMNKO]WMZZO
HIY]VRVQVKOMOhMVKLRMZOTLKMHWOI[OHIYVLMHVOMYSO]QT�KHV]OVWKOXIYVLMHVILOVIOZRMTRZRVUO[ILOSMhMNK]OVWKOn\YKLOaILOIVWKL]kO
RYHZQSRYNO\RVWIQVOZRhRVMVRIYOVWKOIVWKLÔSSRVRIYMZO_Y]QLKSbO]Q]VMRY]OM]OMOLK]QZVOI[O]QHWOTLKMHWoOO_YOMSSRVRIYkOVWKO
XIYVLMHVILO]WMZZOTKOLK]cIY]RTZKOVIOVWKO[QZZK]VOKpVKYVOcKLhRVVKSOTUOZM\O[ILOVWKORYSKhYR[RHMVRIYOVIOVWKOn\YKLOMYSOMZZO
ŜSRVRIYMZO_Y]QLKSOI[OMYUOMYSOMZZOHI]V]OM]]IHRMVKSO\RVWO]QHWOZMc]KORYOHIJKLMNKkORYHZQSRYNOTQVOYIVOZRhRVKSOVIOLKM]IYMTZKO
MVVILYKU]�O[KK]OaMYSOVWR]ORYSKhYR[RHMVRIYOITZRNMVRIYO]WMZZO]QLJRJKOVWKOVKLhOILOKMLZRKLOVKLhRYMVRIYOI[OVWKOXIYVLMHVboO

yz{{|{|{�OlWKOMhIQYVOI[ORY]QLMYHKOLKPQRLKSOTUOVWKOXIYVLMHVO]WMZZOYIVOTKOHIY]VLQKSOVIOTKOMOZRhRVMVRIYOI[OVWKOZRMTRZRVUOI[O
IYOVWKOcMLVOI[OVWKOXIYVLMHVILOILOMYUOI[ORV]OdQTHIYVLMHVIL]o

yz{{|{|{�z�IOMHVOILOIhR]]RIYOI[OMYUORY]QLMYHKOMNKYVkOTLIrKLkOILORY]QLMYHKOHIhcMYUOLKcLK]KYVMVRJKO]WMZZOLKZRKJKO
XIYVLMHVILOI[OMYUOI[ORV]OITZRNMVRIY]OQYSKLOVWR]OXIYVLMHVoO

yz{{|{|{�OO�IV\RVW]VMYSRYNOMYUVWRYNORYOdKHVRIYO��ovOMYSORV]O]QT]KHVRIY]OVIOVWKOHIYVLMLUkOVWKOXIYVLMHVILO]WMZZOcLIJRSKO
RY]QLMYHKOHIJKLMNKO[ILOcILVRIY]OI[OVWKO~ILrO]VILKSOI[[OVWKO]RVKkORYOVLMY]RVkOMYSO]VILKSOIYOVWKO]RVKOTQVOYIVORYHILcILMVKSO
RYVIOVWKO~ILrOIYOMO[QZZOLKcZMHKhKYVOHI]VOTM]R]oOOlWKOXIYVLMHVILOR]OLK]cIY]RTZKO[ILOMZZOSKSQHVRTZKOMhIQYV]o

yz{{|�z�������z���������
��������� ¡��¢O£¤¥¥¦§̈¦©ª«¬®̄ °̈¦®±°¦²®¤±³®¤±̈°¦§́¦³̈¦µ¶±̈«¦³·¦¤±¬¥ª°̈¦¤±³̈«̈̄³¦·̧¦³̈¦µ¶±̈«¹¦
º·±³«®¬³·«¹¦»ª§¬·±³«®¬³·«̄¦®±°¦»ª§¦̄ª§¬·±³«®¬³·«̄¦¼·¤±³¥́½¦¾̈¦¥¤²¤³¦¶¤¥¥¦«̧̈¥̈¬³¦³̈¦³·³®¥¦¬·²©¥̈³̈°¦¿®¥ª̈¦
À®¥¥¦²®³̈«¤®¥¦®±°¦¥®§·«¦¬·̄³̄Á¦®±°¦©«·¿¤°̈¦¬·¿̈«®Â̈¦̧·«¦̧¤«̈¹¦¥¤Â³±¤±Â¹¦̈Ã©¥·̄¤·±¹¦̈Ã³̈±°̈°¦¬·¿̈«®Â̈¹¦
¿®±°®¥¤̄²¹¦²®¥¤¬¤·ª̄¦²¤̄¬¤̧̈¹¦¶¤±°̄³·«²¹¦®¤¥¦®±°Ä·«¦̧¥··°½¦º·¿̈«®Â̈¦¶¤¥¥¦«̈²®¤±¦¤±¦̧̈¸̈¬³¦ª±³¤¥¦³̈¦
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HIJKLMNOMPQKMRJSTMKJPNPTMPQUPMQUOMUJMNJOVLUWSKMNJPKLKOPMNJMPQKMXLRXKLPTY

Z[ULU\LUXQOM]KSKPK]̂
_̀aabc̀defghij̀kl̀mnoikpeqfkr
stuvwxyvtwz{|}tu~{M�QKM�RJPLU�PRLMOQUSSM�VLJNOQMUM[KL�RL�UJ�KM�RJ]MNJMUJMU�RVJPMK�VUSMPRMRJKMQVJ]LK]M
XKL�KJPMZ����̂MR�MPQKM�RJPLU�PM�V�MUOMOK�VLNPTM�RLMPQKM�UNPQ�VSMXKL�RL�UJ�KMR�MPQNOM�RJPLU�PMUJ]MUSORMUM
[UT�KJPM�RJ]MNJMUJMU�RVJPMJRPMSKOOMPQUJMRJKMQVJ]LK]MXKL�KJPMZ����̂MR�MPQKM�RJPLU�PM�V�MUOMOK�VLNPTM�RLM
PQKMXUT�KJPMR�MUSSMXKLORJOMXKL�RL�NJ\MSUWRLMRJMPQKM[LR�K�PMVJ]KLMPQNOM�RJPLU�PYMM�RJ]OMOQUSSMWKMNOOVK]MWTMUM
WRJ]NJ\M�R�XUJTMINPQMUJM�YM�YM�KOPMLUPNJ\MR�M��MRLMWKPPKLMUOM]KPKL�NJK]MNJMPQKM�ROPMLK�KJPM�Y�YM�KOPM
[VWSN�UPNRJ�MUJ]MSN�KJOK]MNJMPQKM�PUPKMR�M�KIM�RL��MRJMPQKM�RL�ZÔMNJ�SV]K]MNJMPQKM�RJPLU�PM�R�V�KJPOYM�QKM
OV��N�NKJ�TMR�MPQKMWRJ]OMNOMOVW�K�PMPRMPQKMUXXLR�USMR�MPQKMHIJKL�MUJ]MWRJ]OMIQN�QMULKM]KK�K]MNJOV��N�NKJPMWTM
PQKMHIJKLM�UTMWKMLK�K�PK]Y

_̀aabcba��QKM�RJPLU�PRLMOQUSSM]KSN�KLMPQKMLK�VNLK]MWRJ]OMPRMPQKMHIJKLMINPQNJMPKJMZ��̂M]UTOMR�MNOOVKM]UPKMR�M
�RPN�KMR�M�IUL]MR�M�RJPLU�PYM�RMIRL�MOQUSSMWKMXKL�RL�K]MWTMPQKM�RJPLU�PRLMVJPNSMOV�QMWRJ]OMQU�KMWKKJM
LK�NKIK]MUJ]MU��JRISK]\K]Y
_̀aabcb���QKM�RJPLU�PRLMOQUSSMLK�VNLKMPQKMUPPRLJKT�NJ��U�PMIQRMK�K�VPKOMPQKMLK�VNLK]MWRJ]OMRJMWKQUS�MR�MPQKM
OVLKPTMPRMU��N�MPQKLKPRMUM�KLPN�NK]MUJ]M�VLLKJPM�RXTMR�MPQKMXRIKLMR�MUPPRLJKTY
Z[ULU\LUXQOM]KSKPK]̂
�������̀a�̀`̀��� ¡����¢̀��£̀� ������ �̀ ¤̀d �¥
_̀a�bà�r¦kghifrp̀kl̀dki§
_̀a�baba�̈©�ª�«¬®̄¬°�¬©�®±²�³¬́�̄µ�¶¬·²²̧�¶¬°®ª¹�®¬�®±²�º¬°µ®»¶®̄¬°�¼ª°ª½²¾µ�¬�¿¶±̄®²¶®¾µ�²À»²µ®�¬�®¬�
²À»̄²Á²°®µ�µ«²¶̄©̄¶ªÂÂ¹�²Ã«²µµ²̧�̄°�®±²�º¬°®ª¶®�Ä¬¶»Á²°®µÅ�̄®�Á»µ®Å�̄©�²À»²µ®²̧�̄°�Ǣ®̄°½�Ç¹�²̄®±²Å�Ç²�»°¶¬·²²̧�
©¬�®±²̄�²ÃªÁ̄°ª®̄¬°�ª°̧�Ç²�²«Âª¶²̧�ª®�®±²�º¬°®ª¶®¬¾µ�²Ã«²°µ²�Ǣ®±¬»®�¶±ª°½²�̄°�®±²�º¬°®ª¶®�È̄Á²É

_̀a�bab��̈©�ª�«¬®̄¬°�¬©�®±²�³¬́�±ªµ�Ç²²°�¶¬·²²̧�®±ª®�®±²�º¬°µ®»¶®̄¬°�¼ª°ª½²�¬�¿¶±̄®²¶®�±ªµ�°¬®�µ«²¶̄©̄¶ªÂÂ¹�
²À»²µ®²̧�®¬�²ÃªÁ̄°²�«̄¬�®¬�̄®µ�Ç²̄°½�¶¬·²²̧Å�®±²�º¬°µ®»¶®̄¬°�¼ª°ª½²�¬�¿¶±̄®²¶®�Áª¹�²À»²µ®�®¬�µ²²�µ»¶±�³¬́�
ª°̧�̄®�µ±ªÂÂ�Ç²�»°¶¬·²²̧�Ç¹�®±²�º¬°®ª¶®¬É�̈©�µ»¶±�³¬́�̄µ�̄°�ª¶¶¬̧ª°¶²�Ǣ®±�®±²�º¬°®ª¶®�Ä¬¶»Á²°®µÅ�®±²�
º¬°®ª¶®¬�µ±ªÂÂ�Ç²�²°®̄®Â²̧�®¬�ª°�²À»̄®ªÇÂ²�ª̧Ê»µ®Á²°®�®¬�®±²�º¬°®ª¶®�Ë»Á�ª°̧�º¬°®ª¶®�È̄Á²�ªµ�Áª¹�Ç²�ª««¬«̄ª®²É�
©̈�µ»¶±�³¬́�̄µ�°¬®�̄°�ª¶¶¬̧ª°¶²�Ǣ®±�®±²�º¬°®ª¶®�Ä¬¶»Á²°®µÅ�®±²�¶¬µ®µ�¬©�»°¶¬·²̄°½�®±²�³¬́Å�ª°̧�®±²�¶¬µ®�¬©�
¶¬²¶®̄¬°Å�µ±ªÂÂ�Ç²�ª®�®±²�º¬°®ª¶®¬¾µ�²Ã«²°µ²É

_̀a�b�̀�kiih¦qfkr̀kl̀dki§
_̀a�b�bàÌhlkih̀mnojqerqfeÍ̀�kÎÏÍhqfkr
È±²�º¬°®ª¶®¬�µ±ªÂÂ�«¬Á«®Â¹�¶¬²¶®�³¬́�²Ê²¶®²̧�Ç¹�®±²�º¬°µ®»¶®̄¬°�¼ª°ª½²�¬�¿¶±̄®²¶®�¬�©ª̄Â̄°½�®¬�¶¬°©¬Á�
®¬�®±²�²À»̄²Á²°®µ�¬©�®±²�º¬°®ª¶®�Ä¬¶»Á²°®µÅ�̧̄µ¶¬·²²̧�Ç²©¬²�Ë»Çµ®ª°®̄ªÂ�º¬Á«Â²®̄¬°Å�ª°̧�Æ±²®±²�¬�°¬®�
©ªÇ̄¶ª®²̧Å�̄°µ®ªÂÂ²̧�¬�¶¬Á«Â²®²̧É�º¬µ®µ�¬©�¶¬²¶®̄°½�µ»¶±�²Ê²¶®²̧�³¬́Å�̄°¶Â»̧ °̄½�ª̧¸̄®̄¬°ªÂ�®²µ®̄°½�ª°̧�
°̄µ«²¶®̄¬°µÅ�®±²�¶¬µ®�¬©�»°¶¬·²̄°½�ª°̧�²«Âª¶²Á²°®Å�ª°̧�¶¬Á«²°µª®̄¬°�©¬�®±²�º¬°µ®»¶®̄¬°�¼ª°ª½²¾µ�ª°̧�
¿¶±̄®²¶®¾µ�µ²·̄¶²µ�ª°̧�²Ã«²°µ²µ�Áª̧²�°²¶²µµª¹�®±²²Ç¹Å�µ±ªÂÂ�Ç²�ª®�®±²�º¬°®ª¶®¬¾µ�²Ã«²°µ²É

_̀a�b�b�̀�lqhìmnojqerqfeÍ̀�kÎÏÍhqfkr
_̀a�b�b�ba�̈°�ª̧¸̄®̄¬°�®¬�®±²�º¬°®ª¶®¬¾µ�¬ÇÂ̄½ª®̄¬°µ�»°̧²�Ë²¶®̄¬°�ÐÉÑÅ�̄©Å�Ǣ®±̄°�¬°²�¹²ª�ª©®²�®±²�̧ª®²�¬©�Ë»Çµ®ª°®̄ªÂ�
º¬Á«Â²®̄¬°�¬©�®±²�³¬́�¬�̧²µ̄½°ª®²̧�«¬®̄¬°�®±²²¬©Å�¬�ª©®²�®±²�̧ª®²�©¬�¶¬ÁÁ²°¶²Á²°®�¬©�Æªª°®̄²µ�²µ®ªÇÂ̄µ±²̧�
»°̧²�Ë²¶®̄¬°�ÒÉÒÉÓÅ�¬�Ç¹�®²Áµ�¬©�ª°¹�ª««Â̄¶ªÇÂ²�µ«²¶̄ªÂ�Æªª°®¹�²À»̄²̧�Ç¹�®±²�º¬°®ª¶®�Ä¬¶»Á²°®µÅ�ª°¹�¬©�®±²�
³¬́�̄µ�©¬»°̧�®¬�Ç²�°¬®�̄°�ª¶¶¬̧ª°¶²�Ǣ®±�®±²�²À»̄²Á²°®µ�¬©�®±²�º¬°®ª¶®�Ä¬¶»Á²°®µÅ�®±²�º¬°®ª¶®¬�µ±ªÂÂ�¶¬²¶®�̄®�
«¬Á«®Â¹��ª®�̄®µ�µ¬Â²�²Ã«²°µ²�ª©®²�²¶²̄«®�¬©�°¬®̄¶²�©¬Á�®±²�ÔÆ°²�®¬�̧¬�µ¬Å�»°Â²µµ�®±²�ÔÆ°²�±ªµ�«²·̄¬»µÂ¹�½̄·²°�®±²�
º¬°®ª¶®¬�ª�Ǣ®®²°�ª¶¶²«®ª°¶²�¬©�µ»¶±�¶¬°̧ ®̄̄¬°É�È±²�ÔÆ°²�µ±ªÂÂ�½̄·²�µ»¶±�°¬®̄¶²�«¬Á«®Â¹�ª©®²�̧̄µ¶¬·²¹�¬©�®±²�
¶¬°̧ ®̄̄¬°É�Ä»̄°½�®±²�¬°²Õ¹²ª�«²̄¬̧�©¬�¶¬²¶®̄¬°�¬©�³¬́Å�̄©�®±²�ÔÆ°²�©ª̄Âµ�®¬�°¬®̄©¹�®±²�º¬°®ª¶®¬�ª°̧�½̄·²�®±²�
º¬°®ª¶®¬�ª°�¬««¬®»°̄®¹�®¬�Áª́²�®±²�¶¬²¶®̄¬°Å�®±²�ÔÆ°²�Æª̄·²µ�®±²�̄½±®µ�®¬�²À»̄²�¶¬²¶®̄¬°�Ç¹�®±²�º¬°®ª¶®¬�
ª°̧�®¬�Áª́²�ª�¶Âª̄Á�©¬�Ç²ª¶±�¬©�Æªª°®¹É�̈©�®±²�º¬°®ª¶®¬�©ª̄Âµ�®¬�¶¬²¶®�°¬°¶¬°©¬Á̄°½�³¬́�Ǣ®±̄°�ª�²ªµ¬°ªÇÂ²�
®̄Á²�̧»̄°½�®±ª®�«²̄¬̧�ª©®²�²¶²̄«®�¬©�°¬®̄¶²�©¬Á�®±²�ÔÆ°²Å�º¬°µ®»¶®̄¬°�¼ª°ª½²�¬�¿¶±̄®²¶®Å�®±²�ÔÆ°²�Áª¹�
¶¬²¶®�̄®�̄°�ª¶¶¬̧ª°¶²�Ǣ®±�Ë²¶®̄¬°�ÖÉÑÉ�ª°̧�º¬°®ª¶®¬�µ±ªÂÂ�Ç²�¬ÇÂ̄½ª®²̧�®¬�²̄ÁÇ»µ²�®±²�ÔÆ°²�ªÂÂ�¶¬µ®µ�̄°¶»²̧�̄°�
²Âª®̄¬°�®¬�µ»¶±�¶¬²¶®̄¬°É
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HIJKLKLKLKMNOPMQRPSTPUVMWPVXQYMZQVM[QVVP[\XQRMQZM]QV̂M_OÙ̀MaPMPb\PRYPYMcX\OMVP_WP[\M\QMWQV\XQR_MQZM]QV̂MZXV_\M
WPVZQVdPYMUZ\PVMefa_\UR\XÙMgQdẀP\XQRMaTM\OPMWPVXQYMQZM\XdPMaP\cPPRMefa_\UR\XÙMgQdẀP\XQRMURYM\OPMU[\fÙM
[QdẀP\XQRMQZM\OU\MWQV\XQRMQZM\OPM]QV̂h

HIJKLKLKLiMNOPMQRPSTPUVMWPVXQYMZQVM[QVVP[\XQRMQZM]QV̂M_OÙ̀MRQ\MaPMPb\PRYPYMaTM[QVVP[\XjPM]QV̂MWPVZQVdPYMaTM\OPM
gQR\VU[\QVMWfV_fUR\M\QM\OX_MeP[\XQRMklhlh

HIJKLKLiMNOPMgQR\VU[\QVM_OÙ̀MVPdQjPMZVQdM\OPM_X\PMWQV\XQR_MQZM\OPM]QV̂M\OU\MUVPMRQ\MXRMU[[QVYUR[PMcX\OM\OPM
VPmfXVPdPR\_MQZM\OPMgQR\VU[\MnQ[fdPR\_MURYMUVPMRPX\OPVM[QVVP[\PYMaTM\OPMgQR\VU[\QVMRQVMU[[PW\PYMaTM\OPMocRPVh

HIJKLKLpMNOPMgQR\VU[\QVM_OÙ̀MaPUVM\OPM[Q_\MQZM[QVVP[\XRqMYP_\VQTPYMQVMYUdUqPYM[QR_\Vf[\XQRMQZM\OPMocRPVrMePWUVU\PM
gQR\VU[\QV_rMQVMQ\OPVMgQR\VU[\QV_rMcOP\OPVM[QdẀP\PYMQVMWUV\XÙ̀TM[QdẀP\PYrM[Uf_PYMaTM\OPMgQR\VU[\QVs_M[QVVP[\XQRMQVM
VPdQjÙMQZM]QV̂M\OU\MX_MRQ\MXRMU[[QVYUR[PMcX\OM\OPMVPmfXVPdPR\_MQZM\OPMgQR\VU[\MnQ[fdPR\_h

HIJKLKLtMuQ\OXRqM[QR\UXRPYMXRM\OX_MeP[\XQRMklhlM_OÙ̀MaPM[QR_\VfPYM\QMP_\UàX_OMUMWPVXQYMQZM̀XdX\U\XQRMcX\OMVP_WP[\M\QM
Q\OPVMQàXqU\XQR_M\OPMgQR\VU[\QVMOU_MfRYPVM\OPMgQR\VU[\MnQ[fdPR\_hMv_\UàX_OdPR\MQZM\OPMQRPSTPUVMWPVXQYMZQVM
[QVVP[\XQRMQZM]QV̂MU_MYP_[VXaPYMXRMeP[\XQRMklhlhlMVP̀U\P_MQR̀TM\QM\OPM_WP[XZX[MQàXqU\XQRMQZM\OPMgQR\VU[\QVM\QM[QVVP[\M\OPM
]QV̂rMURYMOU_MRQMVP̀U\XQR_OXWM\QM\OPM\XdPMcX\OXRMcOX[OM\OPMQàXqU\XQRM\QM[QdẀTMcX\OM\OPMgQR\VU[\MnQ[fdPR\_MdUTMaPM
_QfqO\M\QMaPMPRZQV[PYrMRQVM\QM\OPM\XdPMcX\OXRMcOX[OMWVQ[PPYXRq_MdUTMaPM[QddPR[PYM\QMP_\UàX_OM\OPMgQR\VU[\QVs_M
X̀UaX̀X\TMcX\OMVP_WP[\M\QM\OPMgQR\VU[\QVs_MQàXqU\XQR_MQ\OPVM\OURM_WP[XZX[Ù̀TM\QM[QVVP[\M\OPM]QV̂h

HIJKLKLwMNOPM[QVVP[\XjPMVPdPYXP_M_P\MZQV\OMXRMHIJKLKMUVPMRQ\MPb[̀f_XjPMURYM_OÙ̀MRQ\MYPWVXjPM\OPMocRPVMQZMURTMU[\XQRrM
VXqO\MQVMVPdPYTMQ\OPVcX_PMUjUX̀UàPM\QMX\MZQVMaVPU[OMQZMURTMQZM\OPMWVQjX_XQR_MQZM\OPMgQR\VU[\MnQ[fdPR\_MURYMZQVMURTM
YUdUqP_M_fZZPVPYMaTMocRPVMU_MUMVP_f̀\MQZM_f[OMYPZP[\_MXRM\OPM]QV̂h

HIJKLiIxyyz{|}~yzI��I��~y�~�����~�I����
�ZM\OPMocRPVMWVPZPV_M\QMU[[PW\M]QV̂M\OU\MX_MRQ\MXRMU[[QVYUR[PMcX\OM\OPMVPmfXVPdPR\_MQZM\OPMgQR\VU[\MnQ[fdPR\_rM\OPM
ocRPVMdUTMYQM_QMXR_\PUYMQZMVPmfXVXRqMX\_MVPdQjÙMURYM[QVVP[\XQRrMXRMcOX[OM[U_PM\OPMgQR\VU[\MefdMcX̀̀MaPMVPYf[PYMU_M
UWWVQWVXU\PMURYMPmfX\UàPhMef[OMUY�f_\dPR\M_OÙ̀MaPMPZZP[\PYMcOP\OPVMQVMRQ\MZXRÙMWUTdPR\MOU_MaPPRMdUYPh

x������IJiIII�������x�����I����������
HIJiLJI���z�~�~�I�}�
NOPMgQR\VU[\M_OÙ̀MaPMqQjPVRPYMaTM\OPM̀UcMQZM\OPMe\U\PMQZMuPcM�QV̂M�RTMU[\XQRMUVX_XRqMQf\MQZMQVMVP̀U\XRqM\QM\OPM
gQR\VU[\MQVM�VQ�P[\M_OÙ̀MaPMaVQfqO\MPb[̀f_XjP̀TMXRMUM[QfV\MQZM[QdWP\PR\M�fVX_YX[\XQRMXRM\OPMe\U\PMQZMuPcM�QV̂M
HIJiLJLJM������}�hM�̀ M̀YPZPR_PMURYMXRYPdRXZX[U\XQRMQàXqU\XQR_MQZMgQR\VU[\QVrMURYMÙ̀MVPWVP_PR\U\XQR_rMcUVVUR\XP_rM
[QjPRUR\_rMURYMcUXjPV_M[QR\UXRPYMXRM\OX_MgQR\VU[\MQVMdUYPMYfVXRqM\OPM[QfV_PMQZMWPVZQVdUR[PMOPVPfRYPVM_OÙ̀M_fVjXjPM
\OPMdÛXRqMQZM\OPMZXRÙMWUTdPR\MURYMURTM\PVdXRU\XQRMQZM\OPMgQR\VU[\h

HIJiLKI��yyz�����I}~�Ix����~�
HIJiLKLJMNOPMocRPVMURYMgQR\VU[\QVMVP_WP[\XjP̀TMaXRYM\OPd_P̀jP_rM\OPXVMWUV\RPV_rM_f[[P__QV_rMU__XqR_rMURYM̀PqÙM
VPWVP_PR\U\XjP_M\QM[QjPRUR\_rMUqVPPdPR\_rMURYMQàXqU\XQR_M[QR\UXRPYMXRM\OPMgQR\VU[\MnQ[fdPR\_hMvb[PW\MU_MWVQjXYPYMXRM
eP[\XQRMk hlhlrMRPX\OPVMWUV\TM\QM\OPMgQR\VU[\M_OÙ̀MU__XqRM\OPMgQR\VU[\MU_MUMcOQ̀PMcX\OQf\McVX\\PRM[QR_PR\MQZM\OPMQ\OPVhM
�ZMPX\OPVMWUV\TMU\\PdW\_M\QMdÛPMURMU__XqRdPR\McX\OQf\M_f[OM[QR_PR\rM\OU\MWUV\TM_OÙ̀MRPjPV\OP̀P__MVPdUXRM̀PqÙ̀TM
VP_WQR_XàPMZQVMÙ̀MQàXqU\XQR_MfRYPVM\OPMgQR\VU[\h

HIJiLKLKMNOPMocRPVMdUTrMcX\OQf\M[QR_PR\MQZM\OPMgQR\VU[\QVrMU__XqRM\OPM[QR\VU[\MM\QMUM_XdX̀UV̀TM_X\fU\PYMPR\X\TMcX\OM
YPdQR_\VU\PYMZXRUR[XÙMUaX̀X\TMRPPYPYMZQVM\OPM[QdWP\X\XQRM\OPM�VQ�P[\MXZM\OPMPR\X\TMUqVPP_M\QMU__fdPM\OPMocRPVs_MVXqO\_M
URYMQàXqU\XQR_MfRYPVM\OPM¡PRPVÙMgQRYX\XQR_hMNOPMgQR\VU[\QVM_OÙ̀MPbP[f\PMÙ̀M[QR_PR\_MVPU_QRUàTMVPmfXVPYM\QM
ZU[X̀X\U\PM\OPMU__XqRdPR\h

HIJiLKLiI���||z~I��|�yz
�̀ M̀RQ\X[P_MqXjPRMWfV_fUR\M\QM\OPMgQR\VU[\MnQ[fdPR\_M_OÙ̀MaPMXRMcVX\XRqMURYM_OÙ̀MaPMOURYMYP̀XjPVPYMQVM_PR\MaTM
QjPVRXqO\MdUX̀M_PVjX[PrMcX\OMURMPSdUX̀M[QWTrM\QM\OPMVP_WP[\XjPMVPWVP_PR\U\XjP_MQZM\OPMWUV\XP_MU\M\OPMUYYVP__P_M_P\MZQV\OM
UaQjPMQVM\QM_f[OMQ\OPVMUYYVP__P_MZQVMcOX[OMRQ\X[PMQZM[OURqPM_OÙ̀MOUjPMaPPRMqXjPRhM�̀ M̀RQ\X[P_M_OÙ̀MaPMYPPdPYM\QMOUjPM
aPPRMqXjPRMQRM\OPMYU\PMVP[PXjPYhM
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HIJKLKIMNOPQRISTUIMVWVUNVR
HIJKLKLJXYZ[\]̂X_̀aXbcd\e_[\b̀ X̂\fgb̂]aXchX[i]Xjb̀[k_l[XYblZf]̀[̂X_̀aXk\ei[̂X_̀aXk]f]a\]̂X_m_\d_cd]X[i]k]Z̀a]kX
î_ddXc]X\̀X_aa\[\b̀X[bX_̀aX̀b[X_Xd\f\[_[\b̀XbnXaZ[\]̂oXbcd\e_[\b̀ ôXk\ei[̂oX_̀aXk]f]a\]̂Xb[i]kp\̂]X\fgb̂]aXbkX_m_\d_cd]X_[X
d_pX_̀aX\̀X]qZ\[hr

HIJKLKLsXtbX_l[\b̀XbkXn_\dZk]X[bX_l[XchX[i]Xup̀]koXjb̀ [̂kZl[\b̀Xv_̀_e]koXwkli\[]l[oXbkXjb̀[k_l[bkX̂i_ddXlb̀ [̂\[Z[]X_X
p_\m]kXbnX_Xk\ei[XbkXaZ[hX_nnbka]aX[i]fXZ̀a]kX[i]Xjb̀[k_l[oX̀bkX̂i_ddX̂ZliX_l[\b̀XbkXn_\dZk]X[bX_l[Xlb̀ [̂\[Z[]X_ggkbm_dXbnX
bkX_lqZ\]̂l]̀l]X\̀X_Xck]_liX[i]k]Z̀a]koX]xl]g[X_̂Xf_hXc]X̂g]l\n\l_ddhX_ek]]aXZgb̀X\̀Xpk\[\̀erXrXXtbXgkbm\̂\b̀Xlb̀[_\̀]aX
\̀X[i]Xjb̀[k_l[XYblZf]̀[̂X̂i_ddXlk]_[]XbkXe\m]X[bX[i\kaXg_k[\]̂X_̀hXld_\fXbkXk\ei[XbnX_l[\b̀X_e_\̀̂[X[i]Xup̀]koX]xl]g[X_̂X
ĝ]l\n\l_ddhXgkbm\a]aXi]k]\̀r

HIJKLyIzVRQRISTUI{TR|V}QN~TR
HIJKLyLJX�]̂[̂oX\̀̂g]l[\b̀ ôX_̀aX_ggkbm_d̂XbnXgbk[\b̀ X̂bnX[i]X�bk�X̂i_ddXc]Xf_a]X_̂Xk]qZ\k]aXchX[i]Xjb̀[k_l[XYblZf]̀[̂X
_̀aXchX_ggd\l_cd]Xd_p̂oX̂[_[Z[]̂oXbka\̀_̀l]̂oXlba]̂oXkZd]̂oX_̀aXk]eZd_[\b̀ X̂bkXd_pnZdXbka]k̂XbnXgZcd\lX_Z[ibk\[\]̂rX�̀d]̂̂X
b[i]kp\̂]Xgkbm\a]aoX[i]Xjb̀[k_l[bkX̂i_ddXf_�]X_kk_̀e]f]̀[̂XnbkX̂ZliX[]̂[̂oX\̀̂g]l[\b̀ ôX_̀aX_ggkbm_d̂Xp\[iX_̀X
\̀a]g]̀a]̀[X[]̂[\̀eXd_cbk_[bkhXbkX]̀[\[hX_ll]g[_cd]X[bX[i]Xup̀]koXbkXp\[iX[i]X_ggkbgk\_[]XgZcd\lX_Z[ibk\[hoX_̀aX̂i_ddXc]_kX
_ddXk]d_[]aXlb̂[̂XbnX[]̂[̂oX\̀̂g]l[\b̀ ôX_̀aX_ggkbm_d̂rX�i]Xjb̀[k_l[bkX̂i_ddXe\m]X[i]Xjb̀ [̂kZl[\b̀Xv_̀_e]kX_̀aXwkli\[]l[X
[\f]dhX̀b[\l]XbnXpi]̀X_̀aXpi]k]X[]̂[̂X_̀aX\̀̂g]l[\b̀ X̂_k]X[bXc]Xf_a]X̂bX[i_[X[i]Xjb̀ [̂kZl[\b̀Xv_̀_e]kX_̀aXwkli\[]l[Xf_hX
c]Xgk]̂]̀[XnbkX̂ZliXgkbl]aZk]̂rX�i]Xup̀]kX̂i_ddXc]_kXlb̂[̂XbnX[]̂[̂oX\̀̂g]l[\b̀ ôXbkX_ggkbm_d̂X[i_[XabX̀b[Xc]lbf]X
k]qZ\k]f]̀[̂XZ̀[\dX_n[]kXc\âX_k]Xk]l]\m]aXbkX̀]eb[\_[\b̀ X̂lb̀ldZa]arX�i]Xup̀]kX̂i_ddXa\k]l[dhX_kk_̀e]X_̀aXg_hXnbkX[]̂[̂oX
\̀̂g]l[\b̀ ôXbkX_ggkbm_d̂Xpi]k]XcZ\da\̀eXlba]̂XbkX_ggd\l_cd]Xd_p̂XbkXk]eZd_[\b̀ X̂̂bXk]qZ\k]r

HIJKLyLsX�nX[i]Xjb̀ [̂kZl[\b̀Xv_̀_e]koXwkli\[]l[oXup̀]koXbkXgZcd\lX_Z[ibk\[\]̂Xi_m\̀eX�Zk\̂a\l[\b̀Xa][]kf\̀]X[i_[X
gbk[\b̀ X̂bnX[i]X�bk�Xk]qZ\k]X_aa\[\b̀_dX[]̂[\̀eoX\̀̂g]l[\b̀oXbkX_ggkbm_dX̀b[X\̀ldZa]aXZ̀a]kX�]l[\b̀X��r�r�oX[i]X
jb̀ [̂kZl[\b̀Xv_̀_e]kX_̀aXwkli\[]l[Xp\ddoXZgb̀Xpk\[[]̀X_Z[ibk\�_[\b̀XnkbfX[i]Xup̀]koX\̀̂[kZl[X[i]Xjb̀[k_l[bkX[bXf_�]X
_kk_̀e]f]̀[̂XnbkX̂ZliX_aa\[\b̀_dX[]̂[\̀eoX\̀̂g]l[\b̀oXbkX_ggkbm_doXchX_̀X]̀[\[hX_ll]g[_cd]X[bX[i]Xup̀]koX_̀aX[i]X
jb̀[k_l[bkX̂i_ddXe\m]X[\f]dhX̀b[\l]X[bX[i]Xjb̀ [̂kZl[\b̀Xv_̀_e]kX_̀aXwkli\[]l[XbnXpi]̀X_̀aXpi]k]X[]̂[̂X_̀aX\̀̂g]l[\b̀ X̂
_k]X[bXc]Xf_a]X̂bX[i_[X[i]Xjb̀ [̂kZl[\b̀Xv_̀_e]kX_̀aXwkli\[]l[Xf_hXc]Xgk]̂]̀[XnbkX̂ZliXgkbl]aZk]̂rX�ZliXlb̂[̂oX]xl]g[X
_̂Xgkbm\a]aX\̀X�]l[\b̀X��r�r�oX̂i_ddXc]X_[X[i]Xup̀]k�̂X]xg]̀ ]̂rXrXX�nX[i]X\̀̂g]l[\b̀ X̂_̀aX[]̂[̂Xlb̀aZl[]aXZ̀a]kXHIJKLyLJX
bkX[i\̂XHIJKL�LsXk]m]_dXn_\dZk]X\̀X_Xgbk[\b̀XbnX[i]X�bk�oX[i]Xup̀]kXf_hXbka]kX[i]X\̀̂g]l[\b̀X_̀aX[]̂[\̀eoX_[X[i]X
jb̀[k_l[bk�̂X]xg]̀ ]̂oXbnX_̀hX_̀aX_ddXgbk[\b̀ X̂bnX[i]X�bk�X[i_[X_k]X\a]̀[\l_dXbkX̂\f\d_kX[bX[i]Xn_\d\̀eXgbk[\b̀r

HIJKLyLKX�nXgkbl]aZk]̂XnbkX[]̂[\̀eoX\̀̂g]l[\b̀oXbkX_ggkbm_dXZ̀a]kX�]l[\b̀ X̂��r�r�X_̀aX��r�r�Xk]m]_dXn_\dZk]XbnX[i]X
gbk[\b̀ X̂bnX[i]X�bk�X[bXlbfgdhXp\[iXk]qZ\k]f]̀[̂X]̂[_cd\̂i]aXchX[i]Xjb̀[k_l[XYblZf]̀[̂oX_ddXlb̂[̂Xf_a]X̀]l]̂̂_khXchX
ẐliXn_\dZk]oX\̀ldZa\̀eX[ib̂]XbnXk]g]_[]aXgkbl]aZk]̂X_̀aXlbfg]̀ _̂[\b̀XnbkX[i]Xjb̀ [̂kZl[\b̀Xv_̀_e]k�̂X_̀aXwkli\[]l[�̂X
]̂km\l]̂X_̀aX]xg]̀ ]̂̂oX̂i_ddXc]X_[X[i]Xjb̀[k_l[bk�̂X]xg]̀ ]̂r

HIJKLyLyX�]qZ\k]aXl]k[\n\l_[]̂XbnX[]̂[\̀eoX\̀̂g]l[\b̀oXbkX_ggkbm_dX̂i_ddoXZ̀d]̂̂Xb[i]kp\̂]Xk]qZ\k]aXchX[i]Xjb̀[k_l[X
YblZf]̀[̂oXc]X̂]lZk]aXchX[i]Xjb̀[k_l[bkX_̀aXgkbfg[dhXa]d\m]k]aX[bX[i]Xjb̀ [̂kZl[\b̀Xv_̀_e]kXnbkX[k_̀ f̂\[[_dX[bX[i]X
wkli\[]l[r

HIJKLyL�X�nX[i]Xjb̀ [̂kZl[\b̀Xv_̀_e]kXbkXwkli\[]l[X\̂X[bXbĉ]km]X[]̂[̂oX\̀̂g]l[\b̀ ôXbkX_ggkbm_d̂Xk]qZ\k]aXchX[i]X
jb̀[k_l[XYblZf]̀[̂oX[i]Xjb̀ [̂kZl[\b̀Xv_̀_e]kXbkXwkli\[]l[Xp\ddXabX̂bXgkbfg[dhX_̀aoXpi]k]Xgk_l[\l_cd]oX_[X[i]X̀bkf_dX
gd_l]XbnX[]̂[\̀er

HIJKLyL�X�]̂[̂XbkX\̀̂g]l[\b̀ X̂lb̀aZl[]aXgZk̂Z_̀[X[bX[i]Xjb̀[k_l[XYblZf]̀[̂X̂i_ddXc]Xf_a]Xgkbfg[dhX[bX_mb\aX
Z̀k]_̂b̀_cd]Xa]d_hX\̀X[i]X�bk�r

HIJKL�I{TQV�VRQ
�_hf]̀[̂XaZ]X_̀aXZ̀g_\aXZ̀a]kX[i]Xjb̀[k_l[XYblZf]̀[̂X̂i_ddXc]_kX\̀[]k]̂[XnkbfX[i]Xa_[]Xg_hf]̀[X\̂XaZ]X_[X[i]Xk_[]X[i]X
g_k[\]̂X_ek]]XZgb̀X\̀Xpk\[\̀eXbkoX\̀X[i]X_ĉ]̀l]X[i]k]bnoX_[X[i]Xd]e_dXk_[]Xgk]m_\d\̀eXnkbfX[\f]X[bX[\f]X_[X[i]Xgd_l]Xpi]k]X
[i]X�kb�]l[X\̂Xdbl_[]aoXgZk̂Z_̀[X[bX�]̀]k_dXvZ̀\l\g_d̂Xd_pX�]l[\b̀X��_r
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HIJKLMNOPQRSTNUVNWXXNVYZ[\]N̂_̀VaWbV_aN\cWXXNdeXXfNẀgNha_ZhVXfNhWfNẀgNgY\bcWai[NẀfNẀgNWXXNb_ZZYVZ[̀V\NẀgNbXWYZ\N
ẀgNjc_XXfNg[d[̀g]Nha_V[bV]NỲg[Z̀ YdfNẀgNc_XgNcWaZX[\\Nkj̀[a]NẀgNẀfNX[̀g[a\N_aNỲl[\V_a\]NmẀgNVc[YaNa[\h[bVYl[N
_ddYb[a\]NgYa[bV_a\]NWi[̀V\]N\[alẀV\]N[ZhX_f[[\]NZ[Zn[a\]N\cWa[c_Xg[a\]NhWa[̀V\]N\en\YgYWafNẀgNWddYXYWV[Nb_ZhẀY[\oN
mb_XX[bVYl[XfNVc[Nd_a[i_ỲiNpqY[̀Nr̀g[Z̀ YV[[\poNda_ZNẀgNWiWỲ\VNẀfNẀgNWXXNZ[bcẀYbs\NXY[̀\N_aNbXWYZ\NnfN̂_̀VaWbV_aN
_aNtenb_̀VaWbV_a\N_aNẀfN_Vc[a\Nd_aNjc_ZN̂_̀VaWbV_aNY\Na[\h_̀\YnX[NỲNb_̀ [̀bVY_̀NjYVcN\ehhXY[\NZWV[aYWX\N_aN\[alYb[\N
a[XWVỲiNV_NVc[Nua_v[bVNẀgNWiWỲ\VNWXXNgWZWi[\]NXYWnYXYVf]Nb_\VNẀgN[wh[̀\[NWaY\ỲiN_eVN_dN_aNa[XWV[gNVc[a[V_Nmjc[Vc[aN
gYa[bVN_aNb_̀\[xe[̀VYWXǸ_VjYVc\VẀgỲiNẀfNha_lY\Y_̀\N_dNVc[N̂_̀VaWbVNV_NVc[Nb_̀VaWafoNẀgNỲbXegỲiNWXXNa[W\_̀WnX[N
WVV_à[f\sNd[[\NẀgNgY\nea\[Z[̀V\NmỲbXegỲiNWVV_à[f\sNd[[\Na[XWVỲiNV_NVc[N[̀d_ab[Z[̀VN_dNVcY\Nha_lY\Y_̀]NẀgNẀfN
Whh[WX\]NẀgNỲN_nVWỲỲiNvegiZ[̀V\NẀgNb_XX[bVY_̀N_dN\ebcNb_\V\NẀgN[wh[̀\[\o]NVcWVNVc[NqY[̀Nr̀g[Z̀ YV[[\NZWfN\edd[aN
_aNỲbeaNW\NWNa[\eXVNVc[a[_d]Nha_lYg[g]Nc_j[l[a]NVcWVN̂_̀VaWbV_aNcW\Nn[[̀NhWYgNnfNkj̀[aNWXXNègY\heV[gN\eZ\Nha_h[aXfN
ge[Nhea\eẀVNV_NVc[N̂_̀VaWbVNy_beZ[̀V\TNr̀Nb_̀ [̀bVY_̀NjYVcNVc[Nd_a[i_Ỳi]NWXXNZ[bcẀYbs\NXY[̀\NdYX[gNnfN̂_̀VaWbV_aN_aN
tenb_̀VaWbV_a\N_aNẀfN_Vc[a\Nd_aNjc_ZN̂_̀VaWbV_aNY\Na[\h_̀\YnX[Nm[wb[hVNjc[a[Nkj̀[aNcW\Ǹ_VNhWYgNVc[N̂_̀VaWbV_aNWXXN
ègY\heV[gN\eZ\Nha_h[aXfNge[Nhea\eẀVNV_NVc[N̂_̀VaWbVNy_beZ[̀V\oN\cWXXNn[Na[Z_l[g]NgY\bcWai[gN_aNn_̀g[gNnfN
_̂̀VaWbV_aNjYVcỲN\[l[̀NmzoNgWf\N_dǸ_VYb[Nda_ZNkj̀[aTNrdN̂_̀VaWbV_aNdWYX\NV_Nb_ZZ[̀b[NVc[Nha_b[\\NV_NgY\bcWai[N_aN
a[Z_l[NẀfNXY[̀NjYVcỲN\[l[̀NmzoNNgWf\NWdV[aǸ_VYb[N_dNVc[NXY[̀]NẀgǸ_VYdfNkj̀[aNVc[a[_dNỲNjaYVỲiNVcWVNYVNY\Ng_ỲiN\_]N_aN
YdN̂_̀VaWbV_aNVc[a[WdV[aNb_ZZ[̀b[\NVc[N\WZ[NneVNdWYX\NV_NgYXYi[̀VXfNha_\[beV[NẀgNWbcY[l[N\ebcNgY\bcWai[N_aNa[Z_lWXNV_N
Vc[N\WVY\dWbVY_̀N_dNkj̀[aNỲNYV\N\_X[NgY\ba[VY_̀NjYVcỲNVc[N\[l[̀NmzoNgWf\Na[xeYa[gNd_aN\ebc]Nkj̀[aN\cWXX]NjYVc_eVN
XYZYVWVY_̀NV_N̂_̀VaWbV_as\NdeXXNg[d[̀\[NẀgNỲg[Z̀ YdYbWVY_̀N_nXYiWVY_̀\Nèg[aNVcY\NHIJKL{NcWl[NVc[NaYicVNV_Na[Z_l[]N
gY\bcWai[N_aNn_̀gN\ebcNXY[̀NẀgNg[gebVNVc[Nb_\VNVc[a[_dNmỲbXegỲiNVc[NWZ_èVNhWYgN_aNn_̀g[gNhXe\Na[W\_̀WnX[N
WVV_à[f\sNd[[\]NgY\nea\[Z[̀V\]NẀgN_Vc[aǸ[b[\\WafNb_\V\oNda_ZNẀfNhWfZ[̀VNge[NVc[N̂_̀VaWbV_aTN|YicV\Nèg[aNVcY\N
HIJKM{NWa[NỲNWggYVY_̀NV_NẀfN_Vc[aNaYicV\NWlWYXWnX[NV_NVc[NqY[̀Nr̀g[Z̀ YV[[\Nèg[aNVc[N̂_̀VaWbVNẀg}_aNXWj]NẀgN\cWXXN
\ealYl[NVc[NV[aZN_aN[WaXY[aNV[aZỲWVY_̀N_dNVc[N̂_̀VaWbVT

HIJKL{N~��R����I��I���QTN�̀X[\\N_Vc[ajY\[N\h[bYdY[gNỲNVc[N̂_̀VaWbVNy_beZ[̀V]N\h[bYdYbWXXfNỲbXegỲi]NneVNỲǸ_N[l[̀VN
XYZYV[gNV_]NVc[NyaWjỲi\NẀgNth[bYdYbWVY_̀\]NWXXNZWV[aYWX\N\cWXXNn[Ǹ[jNẀgN_dNi__gNxeWXYVfNẀgNVc[N̂_̀VaWbV_aN\cWXX]N
a[xe[\V[gNnfNVc[Nkj̀[a]NdeàY\cN\WVY\dWbV_afN[lYg[̀b[NV_NVc[Nkj̀[aNW\NV_NVaẀ\h_aVWVY_̀]N\[alYb[\NẀgNWXXN_Vc[aNVcỲi\N
[̀b[\\WafNV_Nb_ZhX[V[NVc[N�_a�NỲNWbb_agẀb[NjYVcNVc[NỲV[̀VN_dNVc[N̂_̀VaWbVNy_beZ[̀V\]NỲbXegỲiNWXXNj_a�N[wha[\\XfN
\h[bYdY[gNVc[a[ỲNẀgNa[W\_̀WnXfNỲd[aWnX[Nda_ZNVc[N̂_̀VaWbVNy_beZ[̀V\]N[wb[hVNd_aN_̀XfN\ebcNYV[Z\N_aNj_a�N
\h[bYdYbWXXfN\VWV[gNỲNVc[N̂_̀VaWbVNy_beZ[̀V\Ǹ_VNV_Nn[NVc[N_nXYiWVY_̀N_dNVc[N̂_̀VaWbV_aTN̂_̀VaWbV_aNa[ha[\[̀V\NẀgN
jWaaẀV\NV_Nkj̀[aNVcWVNYVNcW\N[wV[̀\Yl[N[wh[aY[̀b[NỲNb_̀\VaebVỲiNha_v[bV\N\YZYXWaNV_NVc[Nua_v[bVNVcWVNYVNY\N[wh[aY[̀b[gN
jYVcNhenXYbN\bc__X\NỲN�[jN�_a�NtVWV[NẀgNVcWVNYVNY\NdWZYXYWaNjYVcNẀgN�̀_jX[gi[WnX[Na[iWagỲiNVc[Nb_Zh_̀[̀V\NVcWVN
Wa[Nha_h[aXfNẀgNbe\V_ZWaYXfNỲbXeg[gNjYVcỲN\ebcNWNha_v[bV]NỲbXegỲiNVc[Na[xeYa[Z[̀V\N_dN\VWV[NXWj\]NX_bWXNneYXgỲiN
b_g[\]NX_bWXNneYXgỲiN_ddYbYWX\]NZẀedWbVea[a\sNa[b_ZZ[̀gWVY_̀\]NneYXgỲiN\VẀgWag\]NẀgNVaWg[NhaWbVYb[\NW\NV_NVc[N
Vfh[\NẀgNxeẀVYVY[\N_dNb_Zh_̀[̀V\]NYV[Z\]N\f\V[Z\]NZWV[aYWX\]NẀgNZ[Vc_g\N_dNb_̀\VaebVY_̀NV_Nn[NỲbXeg[gNỲNVc[N
ua_v[bV]NỲN_ag[aNV_Nha_geb[NWNha_v[bVNVcWVNjYXXN_h[aWV[NjYVcNeVYXYVfNẀgN[ddYbY[̀bf�NẀgNVc[N�_a�N\cWXXNn[Nh[ad_aZ[gNnfN
xeWXYdY[g]NVaWỲ[g]N[wh[aY[̀b[gNẀgNb_Zh[V[̀VNh[a\_̀ [̀XNỲNWNha_d[\\Y_̀WXNẀgNj_a�ZẀXY�[NZẀ [̀aNỲNWbb_agẀb[N
jYVcNmYoNi[̀[aWXXfNha[lWYXỲiNẀgNWbb[hV[gNỲge\VafN\VẀgWag\�NmYYoNWXXNa[xeYa[Z[̀V\N_dNẀfNjWaaẀVY[\NWhhXYbWnX[NV_NVc[N
�_a��NẀgNmYYYoNWXXNWhhXYbWnX[NXWj\]N_agỲẀb[\]NaeX[\]Na[ieXWVY_̀\NẀgN_ag[a\N_dNẀfNhenXYb]NxeW\Y�henXYbN_aN_Vc[aN
i_l[àZ[̀VWXNWeVc_aYVfNa[XWVỲiNV_NVc[N�_a�NẀgNVc[N\Wd[VfN_dNh[a\_̀\NẀgNVc[YaNha_V[bVY_̀NWiWỲ\VNỲveafTN�c[N
_̂̀VaWbV_aNa[ha[\[̀V\NẀgNjWaaẀV\NV_NVc[Nkj̀[aNVcWVNYVNcW\N[wh[aY[̀b[NỲNb_̀\VaebVỲiNha_v[bV\N\YZYXWaNV_N\Y�[]NVfh[]N
ZWìYVeg[]NX_bWVY_̀NẀgNbXW\\NW\NVc[Nua_v[bV]NẀgNVcWVNYVNY\NdWZYXYWaNjYVcNẀgN�̀_jX[gi[WnX[Na[iWagỲiNVc[Nb_Zh_̀[̀V\N
VcWVNWa[Nha_h[aXfNẀgNbe\V_ZWaYXfNỲbXeg[gNjYVcỲN\ebcNWNha_v[bV]NỲbXegỲiNVc[Na[xeYa[Z[̀V\N_dN\VWV[NXWj\]NX_bWXN
neYXgỲiNb_g[\]NX_bWXNneYXgỲiN_ddYbYWX\]NZẀedWbVea[a\sNa[b_ZZ[̀gWVY_̀\]NneYXgỲiN\VẀgWagNẀgNVaWg[NhaWbVYb[\N
mp�__gN�eYXgỲiNuaWbVYb[\poNmb_XX[bVYl[Xf]NVc[NptVẀgWagN_dN̂Wa[poTN�c[N̂_̀VaWbV_aNa[ha[\[̀V\NẀgNjWaaẀV\NVcWVNWXXN
j_a�]NZWV[aYWX\]N[xeYhZ[̀V]NXWn_aNẀgN_h[aWVY_̀\NVcWVNWa[NXY�[XfNV_Nn[Na[xeYa[gNd_aNVc[Nua_v[bVNjYXXNn[NỲNWbb_agẀb[N
jYVcN�__gN�eYXgỲiNuaWbVYb[\NẀgNY\NỲbXeg[gNjYVcỲNVc[Nb_\VN_dNVc[Nua_v[bVT

HIJKL�N�c[N̂_̀VaWbV_aNdeaVc[aNa[ha[\[̀V\NẀgNjWaaẀV\NVcWVNYVNcW\NlY\YV[gNẀgN[wWZỲ[gNVc[Nua_v[bVN\YV[]NVcWVNYVNcW\N
[wWZỲ[gNWXXNhcf\YbWX]NX[iWX]NẀgN_Vc[aNb_̀gYVY_̀\NWdd[bVỲiNVc[N�_a�NẀgNVcWVNYVNcW\Nn[b_Z[NdWZYXYWaNjYVcNX_bWXN
b_̀gYVY_̀\NmỲbXegỲi]NneVǸ_VNXYZYV[gNV_]NXWf_eV]ǸWVea[]N\eaa_ègỲiNWa[W\]NbXYZWVYbNb_̀gYVY_̀\]NẀVYbYhWV[gNXWn_aN
\ehhXfNẀgNb_\V\]NWlWYXWnYXYVfNẀgNb_\V\N_dNZWV[aYWX\]NV__X\NẀgN[xeYhZ[̀V]N[VbToNèg[aNjcYbcNVc[N�_a�NY\NV_Nn[N
h[ad_aZ[gNẀgNb_aa[XWV[gNh[a\_̀WXN_n\[alWVY_̀\NjYVcNa[xeYa[Z[̀V\N_dNVc[N̂_̀VaWbVNy_beZ[̀V\T

HIJKL�LJN�c[N̂_̀VaWbV_aNcW\NVc_a_eicXfNa[lY[j[gNẀgNỲ\h[bV[gNWXXN_dNVc[N[wY\VỲiN̂_̀VaWbVNy_beZ[̀V\NẀgNWXXN_Vc[aN
Ỳd_aZWVY_̀NẀgNg_beZ[̀V\Nha_lYg[gNnfNVc[Nkj̀[aNV_NVc[N̂_̀VaWbV_aNẀgNVc[N̂_̀VaWbV_aNa[ha[\[̀V\NẀgNjWaaẀV\NV_NVc[N
kj̀[aNVcWVNVc[N̂_̀VaWbV_aNcW\Ǹ_VYdY[gNVc[Nkj̀[aNẀgNUabcYV[bVN_dNẀfN[aa_a\]NgY\ba[hẀbY[\N_aNZY\\ỲiNỲd_aZWVY_̀N
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HIJKILMINLOPQMRSKMPRLISTLJUNQMJVJNULWRJPRLMPLNXNKYMJQZLMINLOPQMRSKM[LOPQMRSKMPRLSK\QPH]NUZNTLSQULHSRRSQMTLMISMLJMLISTL
NXŜJQNULS]]LMINLOPQMRSKML_PKŶ NQMT̀LMISMLMINaLSRNLTYJMSb]NLSQULTYVVJKJNQMLMPLNQSb]NLOPQMRSKMPRLMPLKP̂ W]NMNLMINLcPR\L
JQLSLMĴN]aL̂SQQNR[

defghiejklmnopoqresnrltuLvINLHSZNLRSMNLHIJKILKSQLbNLWSJULMPLHPR\NRTLN̂W]PaNULJQLMINLWNRVPR̂SQKNLPVLMINLOPQMRSKML
TIS]]LbNLQPL]NTTLMISQLMINLRSMNTLPVLHSZNTLSTLWRP̂ Y]ZSMNULbaLMINL_NWSRM̂NQMLPVLwSbPRLSQULxQUYTMRaLPVLMINLyMSMNLVPRLMINL
]PKSMJPQLSQULUYRSMJPQLPVLMIJTLWRPzNKM[

nk{o|plef}eee{lk~oqn{o�qe�ket�tjlqto�qe��e{�le|�q{kn|{
def}hfe{����������e��e���e|���������
def}hfhfLvINLOPQMRSKMPRL̂SaLMNR̂JQSMNLMINLOPQMRSKMLJVLMINLcPR\LJTLTMPWWNULVPRLSLWNRJPULPVL��LKPQTNKYMJ�NLUSaTLMIRPYZIL
QPLSKMLPRLVSY]MLPVLMINLOPQMRSKMPR̀LSLyYbKPQMRSKMPR̀LSLyYb�TYbKPQMRSKMPR̀LMINJRLSZNQMTLPRLN̂W]PaNNT̀LPRLSQaLPMINRLWNRTPQTL
PRLNQMJMJNTLWNRVPR̂JQZLWPRMJPQTLPVLMINLcPR\̀LVPRLSQaLPVLMINLVP]]PHJQZLRNSTPQT�

hf xTTYSQKNLPVLSQLPRUNRLPVLSLKPYRMLPRLPMINRLWYb]JKLSYMIPRJMaLIS�JQZLzYRJTUJKMJPQLMISMLRN�YJRNTLS]]LcPR\LMPLbNL
TMPWWNU�LPR

h� �QLSKMLPVLZP�NRQ̂ NQM̀LTYKILSTLSLUNK]SRSMJPQLPVLQSMJPQS]LN̂NRZNQKàLMISMLRN�YJRNTLS]]LcPR\LMPLbNL
TMPWWNU�

hg
����������� ¡¢£¢¤¢¡¥
def}hfh�LvINLOPQMRSKMPRL̂SaLMNR̂JQSMNLMINLOPQMRSKMLJV̀LMIRPYZILQPLSKMLPRLVSY]MLPVLMINLOPQMRSKMPR̀LSLyYbKPQMRSKMPR̀LSL
yYb�TYbKPQMRSKMPR̀LMINJRLSZNQMTLPRLN̂W]PaNNT̀LPRLSQaLPMINRLWNRTPQTLPRLNQMJMJNTLWNRVPR̂JQZLWPRMJPQTLPVLMINLcPR\̀L
RNWNSMNULTYTWNQTJPQT̀LUN]SaT̀LPRLJQMNRRYWMJPQTLPVLMINLNQMJRNLcPR\LbaLMINL¦HQNRLSTLUNTKRJbNULJQLyNKMJPQL§̈[�̀LKPQTMJMYMNL
JQLMINLSZZRNZSMNL̂PRNLMISQL§��LWNRKNQMLPVLMINLMPMS]LQŶ bNRLPVLUSaTLTKINUY]NULVPRLKP̂ W]NMJPQ̀LPRL§©�LUSaTLJQLSQaL
�ª«�USaLWNRJPÙLHIJKIN�NRLJTL]NTT[

def}hfhgLxVLPQNLPVLMINLRNSTPQTLUNTKRJbNULJQLyNKMJPQL§̈[§[§LPRL§̈[§[©LNXJTMT̀LMINLOPQMRSKMPRL̂SàLYWPQLTN�NQLUSaT¬LQPMJKNLMPL
MINL¦HQNR̀LOPQTMRYKMJPQLSQSZNRLSQUL�RKIJMNKM̀LMNR̂JQSMNLMINLOPQMRSKMLSQULRNKP�NRLVRP̂LMINL¦HQNRLWSâNQMLVPRLcPR\L
NXNKYMNU[

def}hfh}LxVLMINLcPR\LJTLTMPWWNULVPRLSLWNRJPULPVLª�LKPQTNKYMJ�NLUSaTLMIRPYZILQPLSKMLPRLVSY]MLPVLMINLOPQMRSKMPR̀LSL
yYbKPQMRSKMPR̀LSLyYb�TYbKPQMRSKMPR̀LPRLMINJRLSZNQMTLPRLN̂W]PaNNT̀LPRLSQaLPMINRLWNRTPQTLWNRVPR̂JQZLWPRMJPQTLPVLMINL
cPR\LbNKSYTNLMINL¦HQNRLISTLRNWNSMNU]aLVSJ]NULMPLVY]VJ]]LMINL¦HQNR¬TLPb]JZSMJPQTLYQUNRLMINLOPQMRSKML_PKŶ NQMTLHJMIL
RNTWNKMLMPL̂SMMNRTLĴWPRMSQMLMPLMINLWRPZRNTTLPVLMINLcPR\̀LMINLOPQMRSKMPRL̂SàLYWPQLTN�NQLSUUJMJPQS]LUSaT¬LQPMJKNLMPLMINL
¦HQNR̀LOPQTMRYKMJPQLSQSZNRLSQUL�RKIJMNKM̀LMNR̂JQSMNLMINLOPQMRSKMLSQULRNKP�NRLVRP̂ LMINL¦HQNRLSTLWRP�JUNULJQL
yNKMJPQL§̈[§[�[

def}hfh®LvINLQPMJKNLPVLMNR̂JQSMJPQLUN]J�NRNULWYRTYSQMLMPLdef}hfhgLPRLdef}hfh}L̂YTMLTMSMNLHJMILTWNKJVJKJMaLMINL̂NSQTLbaL
HIJKILMINL¦HQNRL̂SaLKYRNLJMTLQPQWNRVPR̂SQKǸLSQULMINLOPQMRSKMPRLTIS]]LQPMLMNR̂JQSMNLMINLOPQMRSKMLJV̀LHJMIJQLMINL
SWW]JKSb]NLTN�NQL̄°±LUSaLWNRJPÙLMINL¦HQNRLbNZJQTLMPLMS\NLTYKILKYRSMJ�NL̂NSTYRNT[

def}h�e{����������e��e���e�²���e³��e|�́µ�
����������� ¡¢£¢¤¢¡¥
def}h�hfvINL¦HQNRLTIS]]LIS�NLMINLRJZIMLMPLMNR̂JQSMNLMINLOPQMRSKM̀LSMLSQaLMĴǸLYWPQLQPML]NTTLMISQLTN�NQL̄°±LUSaTLHRJMMNQL
QPMJKǸLS]]LPRLSQaLWPRMJPQLPVLMINLcPR\LSQU¶PRLWISTNLPVLMINL·RPzNKMLMPLbNLWNRVPR̂NULINRNYQUNRLbaLMINLOPQMRSKMPRLVPRL
KSYTNL̄WRP�JUNULMINLOPQMRSKMPRLUPNTLQPMLKYRNLTYKILUNVSY]MLMPLMINLTSMJTVSKMJPQLPVL¦HQNR̀LPRLJVLQPMLKYRSb]NLHJMIJQLTSJUL
TN�NQL̄°±LUSaLWNRJPÙLKP̂ N̂QKNLSQULUJ]JZNQM]aLWRPTNKYMNLTYKILKYRNLMPLTSMJTVSKMJPQLPVLMINL¦HQNR±̀LJVLMINLOPQMRSKMPR

hf RNVYTNTLPRLVSJ]TLMPLTYWW]aLNQPYZILWRPWNR]aLT\J]]NULHPR\NRTLPRLWRPWNRL̂SMNRJS]TLPRLMPLPMINRHJTNLWRPTNKYMNL
MINLHPR\LWRP̂ WM]aLSQULUJ]JZNQM]a�

h� VSJ]TLMPL̂S\NLWSâ NQMLMPLyYbKPQMRSKMPRTLVPRL̂SMNRJS]TLPRL]SbPRLJQLSKKPRUSQKNLHJMILMINLRNTWNKMJ�NL
SZRNN̂NQMTLbNMHNNQLMINLOPQMRSKMPRLSQULMINLyYbKPQMRSKMPRTLPRLPMINRHJTNL̂ SMNRJS]]aLbRNSKINTLJMTL
Pb]JZSMJPQTLYQUNRLSLTYbKPQMRSKMLHJMILSLyYbKPQMRSKMPR�

hg UJTRNZSRUTLSWW]JKSb]NL]SHT̀LTMSMYMNT̀LPRUJQSQKNT̀LKPUNT̀LRY]NTLSQULRNZY]SMJPQT̀LPRL]SHVY]LPRUNRTLPVLSL
WYb]JKLSYMIPRJMa�LPR

h} VSJ]TLMPLKP̂ W]aLHJMILMINLUJRNKMJPQT̀LJQTMRYKMJPQTLSQULRN�YJRN̂NQMTLPVLMINL¦HQNRLZJ�NQLWYRTYSQMLMPLMINL
MNR̂TLPVLMINLOPQMRSKML_PKŶ NQMT�L
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GH IJKLMNOPNQRSPTRNLKRUNPQNPOVRQNWLJKSNXYNZ[XWPUOQJWOPQMNJ\JKUMONOVRN]̂ URQNPQNOVRN]̂ URQ_MǸQP̀RQOYNPQN
aQPbRWOc

Gd VJMNJNTPL[UOJQYNPQNKUTPL[UOJQYǸROKOKPUNIKLReNXYNKONPQNJ\JKUMONKONKUNXJUfQ[̀OWYcNPQNgKKhNXRNJeb[e\ReNJN
XJUfQ[̀OcNPQNgKKKhNVJMNJUYNPQNJLLNPINKOMNJMMROMNPQNOVRNX[MKURMMNWPUe[WOReNXYNKONOJfRUNXYNJUYNOQ[MORRiNQRWRKTRQN
PQNPOVRQǸRQMPUǸ[QM[JUONOPNJUYNb[eKWKJLǸQPWRReKU\McNPQNgKThNXRWPSRMNKUMPLTRUOcNPQNgThNVJMNJǸROKOKPUNIPQN
JNeKMMPL[OKPUiNQRPQ\JUKjJOKPUNPQNJQQJU\RSRUONPINKOMNJIIJKQMNIKLReNXYNPQNJ\JKUMONKOcNPQNgTKhNSJfRMNJN\RURQJLN
JMMK\USRUONIPQNOVRNXRURIKONPINKOMNWQReKOPQMcNPQNgTKKhNVJMNJNQRWRKTRQNPQNOQ[MORRNKUNLKk[KeJOKPUiN̂VROVRQN
ORS̀ PQJQYNPQǸRQSJURUONJ̀ P̀KUOReNIPQNKONPQNIPQNJUYNPINKOMǸQP̀RQOYcN

Gl fUP̂KU\LYNM[XSKOMNJUYNePW[SRUONOVJONKMNIJLMRNPQNSKMLRJeKU\cNPQ
Gm POVRQ̂KMRNKMN\[KLOYNPINM[XMOJUOKJLNXQRJWVNPINJǸQPTKMKPUNPINOVRNnPUOQJWONoPW[SRUOMp

qrstGuGuNvVRUNJUYNPINOVRNJXPTRNQRJMPUMNRwKMOiNOVRN]̂ URQiNJIORQNWPUM[LOJOKPUN̂KOVNOVRNnPUMOQ[WOKPUNxJUJ\RQiNNSJYN
K̂OVP[OǸQRb[eKWRNOPNJUYNPOVRQNQK\VOMNPQNQRSReKRMNPINOVRN]̂ URQNJUeNJIORQN\KTKU\NOVRNnPUOQJWOPQNJUeNOVRNnPUOQJOPQ_MN
M[QROYiNKINJUYiNMRTRUNgyhNeJYM_N̂QKOORUNUPOKWRiNORQSKUJORNRS̀ LPYSRUONPINOVRNnPUOQJWOPQNJUeNSJYiNM[XbRWONOPNJUYǸQKPQN
QK\VOMNPINOVRNM[QROYz

Gs {wWL[eRNOVRNnPUOQJWOPQNIQPSNOVRNMKORNJUeNOJfRǸPMMRMMKPUNPINJLLNSJORQKJLMiNRk[K̀SRUOiNOPPLMiNJUeN
WPUMOQ[WOKPUNRk[K̀SRUONJUeNSJWVKURQYNOVRQRPUNP̂UReNXYNOVRNnPUOQJWOPQc

Gu |WWR̀ONJMMK\USRUONPINM[XWPUOQJWOMǸ[QM[JUONOPNZRWOKPUN}p~cNJUe
G� �KUKMVNOVRNvPQfNXYN̂VJORTRQNQRJMPUJXLRNSROVPeNOVRN]̂ URQNSJYNeRRSNRẁReKRUOpN�̀PUN̂QKOORUNQRk[RMON

PINOVRNnPUOQJWOPQiNOVRN]̂ URQNMVJLLNI[QUKMVNOPNOVRNnPUOQJWOPQNJNeROJKLReNJWWP[UOKU\NPINOVRNWPMOMNKUW[QQReN
XYNOVRN]̂ URQNKUNIKUKMVKU\NOVRNvPQfp

qrstGuG�NvVRUNOVRN]̂ URQNORQSKUJORMNOVRNnPUOQJWONIPQNPURNPINOVRNQRJMPUMNMOJOReNKUNZRWOKPUN�~p�p�iNOVRNnPUOQJWOPQNMVJLLN
UPONXRNRUOKOLReNOPNQRWRKTRNI[QOVRQǸJYSRUON[UOKLNOVRNvPQfNKMNIKUKMVRep

qrstGuGtN�INOVRN[ÙJKeNXJLJUWRNPINOVRNnPUOQJWONZ[SNRwWRReMNWPMOMNPINIKUKMVKU\NOVRNvPQfiNKUWL[eKU\NWPS̀ RUMJOKPUNIPQN
OVRNnPUMOQ[WOKPUNxJUJ\RQ_MNJUeN|QWVKORWO_MNMRQTKWRMNJUeNRẁRUMRMNSJeRNURWRMMJQYNOVRQRXYiNJUeNPOVRQNeJSJ\RMN
KUW[QQReNXYNOVRN]̂ URQNJUeNUPONRẁQRMMLYN̂JKTReiNM[WVNRwWRMMNMVJLLNXRǸJKeNOPNOVRNnPUOQJWOPQpN�INM[WVNWPMOMNJUeN
eJSJ\RMNRwWRReNOVRN[ÙJKeNXJLJUWRiNOVRNnPUOQJWOPQNMVJLLǸJYNOVRNeKIIRQRUWRNOPNOVRN]̂ URQpN�VRNJSP[UONOPNXRǸJKeNOPNOVRN
nPUOQJWOPQNPQN]̂ URQiNJMNOVRNWJMRNSJYNXRiNMVJLLiN[̀PUNJ̀ L̀KWJOKPUiNXRNWRQOKIKReNXYNOVRN�UKOKJLNoRWKMKPUNxJfRQNJIORQN
WPUM[LOJOKPUN̂KOVNOVRNnPUMOQ[WOKPUNxJUJ\RQiNJUeNOVKMNPXLK\JOKPUNIPQǸJYSRUONMVJLLNM[QTKTRNORQSKUJOKPUNPINOVRNnPUOQJWOp

qrstG�r����������r��r���r�����r���r�����������
qrstG�GsN�VRN]̂ URQNSJYiN̂KOVP[ONWJ[MRiNPQeRQNOVRNnPUOQJWOPQNKUN̂QKOKU\NOPNM[M̀RUeiNeRLJYNPQNKUORQQ[̀ONOVRNvPQfiNKUN
V̂PLRNPQNKUǸJQONIPQNM[WVǸRQKPeNPINOKSRNJMNOVRN]̂ URQNSJYNeRORQSKURp

qrstG�GuN�VRNnPUOQJWONZ[SNJUeNOVRNnPUOQJWON�KSRNMVJLLNXRNJeb[MOReNIPQNKUWQRJMRMNKUNOVRNWPMONJUeNOKSRNWJ[MReNXYN
M[M̀RUMKPUiNeRLJYiNPQNKUORQQ[̀OKPUN[UeRQNZRWOKPUN�~p�p�pN|eb[MOSRUONPINOVRNnPUOQJWONZ[SNMVJLLNKUWL[eRǸQPIKOpN�PN
Jeb[MOSRUONMVJLLNXRNSJeRNOPNOVRNRwORUOz

Gs OVJOǸRQIPQSJUWRNKMiN̂JMiNPQN̂P[LeNVJTRNXRRUiNMPNM[M̀RUeReiNeRLJYReiNPQNKUORQQ[̀OReiNXYNJUPOVRQNWJ[MRN
IPQN̂VKWVNOVRNnPUOQJWOPQNKMNQRM̀PUMKXLRcNPQ

Gu OVJONJUNRk[KOJXLRNJeb[MOSRUONKMNSJeRNPQNeRUKReN[UeRQNJUPOVRQǸQPTKMKPUNPINOVKMNnPUOQJWOp

qrstGtr�����������r��r���r�����r���r�����������
qrstGtGsN�VRN]̂ URQNSJYiNJONJUYNOKSRiNORQSKUJORNOVRNnPUOQJWONIPQNOVRN]̂ URQ_MNWPUTRUKRUWRNJUeN̂KOVP[ONWJ[MRp

qrstGtGuN�̀PUNQRWRK̀ONPINUPOKWRNIQPSNOVRN]̂ URQNPINM[WVNORQSKUJOKPUNIPQNOVRN]̂ URQ_MNWPUTRUKRUWRiNOVRNnPUOQJWOPQNMVJLL
Gs WRJMRNP̀RQJOKPUMNJMNeKQRWOReNXYNOVRN]̂ URQNKUNOVRNUPOKWRc
Gu OJfRNJWOKPUMNURWRMMJQYiNPQNOVJONOVRN]̂ URQNSJYNeKQRWOiNIPQNOVRǸQPORWOKPUNJUeǸQRMRQTJOKPUNPINOVRNvPQfcN

JUe
G� RwWR̀ONIPQNvPQfNeKQRWOReNOPNXRǸRQIPQSReǸQKPQNOPNOVRNRIIRWOKTRNeJORNPINORQSKUJOKPUNMOJOReNKUNOVRNUPOKWRiN

ORQSKUJORNJLLNRwKMOKU\NM[XWPUOQJWOMNJUeǸ[QWVJMRNPQeRQMNJUeNRUORQNKUOPNUPNI[QOVRQNM[XWPUOQJWOMNJUeN
[̀QWVJMRNPQeRQMp

qrstGtG�N�UNWJMRNPINM[WVNORQSKUJOKPUNIPQNOVRN]̂ URQ_MNWPUTRUKRUWRiNOVRN]̂ URQNMVJLLǸJYNOVRNnPUOQJWOPQNIPQNvPQfN
Q̀P̀RQLYNRwRW[ORecNWPMOMNKUW[QQReNXYNQRJMPUNPINOVRNORQSKUJOKPUiNKUWL[eKU\NWPMOMNJOOQKX[OJXLRNOPNORQSKUJOKPUNPIN
Z[XWPUOQJWOMcNJUeNOVRNORQSKUJOKPUNIRRiNKINJUYiNMRONIPQOVNKUNOVRN|\QRRSRUOp
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HIJKLMNOPQOOOLMHKRSOHTUOUKSVWJNS
XOPQYPOLZ[\]̂
Y_̀_abcde_df_c_ghecig_jk_cffhkldji_mn_jih_jo_lph_qckldhf_fhhrdist_cf_c_ecllhk_jo_kdsplt_qcnehil_jo_ejihnt_c_upcish_di_
lph_ajilkcul_vdeht_jk_jlphk_khbdho_wdlp_khfqhul_lj_lph_lhkef_jo_lph_ajilkculx_vph_lhke_yabcdey_cbfj_diubzghf_jlphk_
gdfqzlhf_cig_ecllhkf_di_{zhfldji_mhlwhhi_lph_|wihk_cig_ajilkculjk_ckdfdis_jzl_jo_jk_khbcldis_lj_lph_ajilkculx_vph_
khfqjifdmdbdln_lj_fzmflcildclh_abcdef_fpcbb_khfl_wdlp_lph_qckln_ecrdis_lph_abcdex_

}~�����������������
XOPQYPY�OJ\]�OM\]\�̂O��OL����[�����̂OLZ[\]̂�T��\��O��OLZ[\]̂
�l_df_c_ujigdldji_qkhuhghil_lj_ajilkculjk�f_cmdbdln_lj_qzkfzh_cin_abcde_lpcl_wkdllhi_ijlduh_jo_lph_abcde_mn_ajilkculjk_di_
flkdul_ujeqbdciuh_wdlp_lph_kh{zdkhehilf_jo_lpdf_�huldji_��x�x�_ezfl_mh_didldclhg_mn_wkdllhi_ijlduh_lj_lph_|wihk_wdlp_c_
ujqn_fhil_lj_lph_ajiflkzuldji_�cicshk_cig_̀kupdlhulx_wdlpdi_lwhiln�jih_����_gcnf_colhk_juuzkkhiuh_jo_lph_h�hil_sd�dis_
kdfh_lj_fzup_abcde_jk_wdlpdi_lwhiln�jih_����_gcnf_colhk_lph_ajilkculjk_odkfl_khujsid�hf_lph_ujigdldji_sd�dis_kdfh_lj_lph_
abcdet_wpduph�hk_df_bclhk_fj_lpcl_lph_|wihk_uci_qkjqhkbn_di�hfldsclh_lph_abcdet_v�� _��_ ¡¢£ ��¤¥_|¦_v§ _
 �� ̈ a _©�v§_£ �¢ av_v|_a|̈ v£̀ av|£��_ª�«�̈ª_|¦_̈|v�a _|¦_a¤̀ ��_v|_|©  ̈£_̀�_
¢£|«�¬ ¬_§ £ �̈_̀�_̀_a|̈ ¬�v�|̈ _¢£ a ¬ ̈ v_v|_�v�_̀�¤�v¥_v|_̀�� £v_|£_|v§ £©�� _
¢®£�® _̀ ¥̈_a¤̀ ��x_vph_ijlduh_jo_abcde_fpcbb_fhl_ojklp̄_���_lph_khcfjif_ojk_wpdup_lph_ajilkculjk_mhbdh�hf_
cggdldjicb_ujeqhifcldji_wdbb_jk_ecn_mh_gzh_jk_cggdldjicb_ldeh_fpjzbg_mh_skcilhg°_���_lph_iclzkh_jo_lph_ujflf_di�jb�hg°_
�±�_lph_ajilkculjk�f_qbci_ojk_edldscldis_fzup_ujflf°_�²�_do_cfuhklcdicmbht_lph_cejzil_jo_lph_qjlhildcb_abcdex_¦jk_cin_
abcde_didldclhg_colhk_lph_ldeh_bdedl_fhl_ojklp_di_lpdf_�huldji_��x�x�_jk_jlphkwdfh_ijl_di_ujeqbdciuh_wdlp_lph_diojkecldji_
kh{zdkhg_mn_lpdf_�huldji_��x�x�t_ajilkculjk_fpcbb_mh_ghhehg_lj_pc�h_h³qkhffbn_wcd�hg_cin_fzup_abcde_cig_fpcbb_ojkohdl_
cin_kdsplf_lpcl_dl_ecn_pc�h_qzkfzcil_lj_lpdf_ajilkcul_jk_di_bcw_jk_h{zdln_lj_h�hk_cffhkl_jk_jlphkwdfh_qzkfzh_fzup_abcdex_
vph_kh{zdkhehilf_jo_lpdf_�huldji_ckh_di_cggdldji_lj_ajilkculjk�f_jmbdscldji_lj_flkdulbn_ujeqbn_wdlp_̈hw_¥jkr_�lclh_
 gzucldji_¤cw_́±µ�±x

XOPQYPY¶OL���\�·\�̧OL����[��OV�����][���
XOPQYPY¶YP_¢higdis_odicb_khfjbzldji_jo_c_abcdet_h³uhql_cf_jlphkwdfh_cskhhg_di_wkdldis_jk_cf_qkj�dghg_di_�huldji_¹xº_cig_
k̀ldubh_�²t_lph_ajilkculjk_fpcbb_qkjuhhg_gdbdshilbn_wdlp_qhkojkeciuh_jo_lph_ajilkcul_cig_lph_|wihk_fpcbb_ujildizh_lj_
ecrh_qcnehilf_di_cuujkgciuh_wdlp_lph_ajilkcul_¬juzehilfx_vph_̀kupdlhul_wdbb_qkhqckh_apcish_|kghkf_cig_dffzh_
ahkldoduclhf_ojk_¢cnehil_di_cuujkgciuh_wdlp_lph_ghudfdjif_jo_lph_�idldcb_¬hudfdji_�crhkx_�l_df_zighkfljjg
vpcl_c_�djbcldji_jo_lpdf_qkj�dfdji_mn_ajilkculjk_fpcbb_uczfh_dkkhqckcmbh_pcke_lj_lph_|wihkx

}~�����������������
XOPQYPY»OLZ[\]̂O���OH¼¼\�\��[ZOL�̂�Y_�o_lph_ajilkculjk_wdfphf_lj_ecrh_c_abcde_ojk_ci_diukhcfh_di_lph_ajilkcul_�zet_
wkdllhi_ijlduh_cf_qkj�dghg_di_�huldji_��x�x�_fpcbb_mh_sd�hi_mhojkh_qkjuhhgdis_lj_h³huzlh_lph_qjkldji_jo_lph_©jkr_lpcl_df_
lph_fzm½hul_jo_lph_abcdex_¢kdjk_ijlduh_df_ijl_kh{zdkhg_ojk_abcdef_khbcldis_lj_ci_hehkshiun_higcishkdis_bdoh_jk_qkjqhkln_
ckdfdis_zighk_�huldji_�¾x²x

}~��������¿���������
XOPQYPYQOLZ[\]̂O���OH¼¼\�\��[ZOJ\]�
XOPQYPYQYP_�o_lph_ajilkculjk_wdfphf_lj_ecrh_c_abcde_ojk_ci_diukhcfh_di_lph_ajilkcul_vdeht_ijlduh_cf_qkj�dghg_phkhdi_
fpcbb_mh_sd�hi_cf_kh{zdkhg_mn_̀kldubh_µ_phkhdicmj�hx_vph_ajilkculjk�f_abcde_fpcbb_diubzgh_ci_hfldeclh_jo_ujfl_cig_jo_
qkjmcmbh_hoohul_jo_ghbcn_ji_qkjskhff_jo_lph_©jkrx_�i_lph_ucfh_jo_c_ujildizdis_ghbcn_jibn_jih_abcde_df_ihuhffcknx

XOPQYPYQY�_�o_cg�hkfh_whclphk_ujigdldjif_ckh_lph_mcfdf_ojk_c_abcde_ojk_cggdldjicb_ldeht_fzup_abcde_fpcbb_mh_gjuzehilhg_
mn_gclc_fzmflcildcldis_lpcl_whclphk_ujigdldjif_whkh_cmijkecb_ojk_lph_qhkdjg_jo_ldeht_ujzbg_ijl_pc�h_mhhi_khcfjicmbn_
cildudqclhgt_cig_pcg_ci_cg�hkfh_hoohul_ji_lph_fuphgzbhg_ujiflkzuldjix

XOPQYPYQY¶_abcdef_ojk_diukhcfh_di_lph_ajilkcul_vdeh_fpcbb_fhl_ojklp_di_ghlcdb_lph_udkuzeflciuhf_lpcl_ojke_lph_mcfdf_ojk_lph_
abcdet_lph_gclh_zqji_wpdup_hcup_uczfh_jo_ghbcn_mhsci_lj_coohul_lph_qkjskhff_jo_lph_©jkrt_lph_gclh_zqji_wpdup_hcup_
uczfh_jo_ghbcn_uhcfhg_lj_coohul_lph_qkjskhff_jo_lph_©jkr_cig_lph_izemhk_jo_gcnf�_diukhcfh_di_lph_ajilkcul_vdeh_
ubcdehg_cf_c_ujifh{zhiuh_jo_hcup_fzup_uczfh_jo_ghbcnx_vph_ajilkculjk_fpcbb_qkj�dgh_fzup_fzqqjkldis_gjuzehilcldji_cf_
lph_|wihk_ecn_kh{zdkh_diubzgdist_wphkh_cqqkjqkdclht_c_kh�dfhg_ujiflkzuldji_fuphgzbh_digducldis_cbb_lph_culd�dldhf_
coohulhg_mn_lph_udkuzeflciuhf_ojkedis_lph_mcfdf_jo_lph_abcdex
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HIJKLJLKLMNOPQNRSTUVWXUSVNYPWZZNTSUN[QNQTU\UZQ]NUSNWNYQ̂WVWUQN\TXVQWYQN\TNUPQNRSTUVWXUNO\_QǸSVNQWXPNSTQNS̀NUPQNTa_[QVNS̀N
XWaYQYNS̀N]QZWbNcP\XPN_WbNPWdQNXSTXaVVQTUNSVN\TUQVVQZWUQ]NQ̀̀QXUYNSTNUPQN̂VSeVQYYNS̀NUPQNfSVghNSVǸSVNXSTXaVVQTUN
]QZWbYN]aQNUSNUPQǸWaZUNS̀NUPQNRSTUVWXUSVi

HIJKLJLjIklmnopIqrIstlmuvIrqpIsqwvoxyowzmltI{lul|ovLNOPQNRSTUVWXUSVNWT]N}cTQVNcW\dQNRZW\_YNWeW\TYUNQWXPNSUPQVN
S̀VNXSTYQ~aQTU\WZN]W_WeQYNWV\Y\TeNSaUNS̀NSVNVQZWU\TeNUSNUP\YNRSTUVWXUiNOP\YN_aUaWZNcW\dQVN\TXZa]QY

LJ ]W_WeQYN\TXaVVQ]N[bNUPQN}cTQVǸSVNVQTUWZNQ�̂QTYQYhǸSVNZSYYQYNS̀NaYQhN\TXS_QhN̂VS̀\UhǸ\TWTX\TehN
[aY\TQYYNWT]NVQ̂aUWU\SThNWT]ǸSVNZSYYNS̀N_WTWeQ_QTUNSVNQ_̂ ZSbQQN̂VS]aXU\d\UbNSVNS̀NUPQNYQVd\XQYNS̀NYaXPN
Q̂VYSTY�NWT]

L� ]W_WeQYN\TXaVVQ]N[bNUPQNRSTUVWXUSVǸSVN̂V\TX\̂WZNS̀̀\XQNQ�̂QTYQYN\TXZa]\TeNUPQNXS_̂ QTYWU\STNS̀N
Q̂VYSTTQZNYUWU\STQ]NUPQVQhǸSVNZSYYQYNS̀Ǹ\TWTX\TehN[aY\TQYYNWT]NVQ̂aUWU\SThNWT]ǸSVNZSYYNS̀N̂VS̀\UNQ�XQ̂UN
WTU\X\̂WUQ]N̂VS̀\UNWV\Y\TeN]\VQXUZbǸVS_NUPQNfSVgi

OP\YN_aUaWZNcW\dQVN\YNŴ Ẑ\XW[ZQhNc\UPSaUNZ\_\UWU\SThNUSNWZZNXSTYQ~aQTU\WZN]W_WeQYN]aQNUSNQ\UPQVN̂WVUb�YNUQV_\TWU\STN\TN
WXXSV]WTXQNc\UPN�VU\XZQN��iNN�SUP\TeNXSTUW\TQ]N\TNUP\YN�QXU\STN��i�i�NYPWZZN[QN]QQ_Q]NUSN̂VQXZa]QNWcWV]NS̀NZ\~a\]WUQ]N
�QZWbN�W_WeQYhNcPQTNŴ Ẑ\XW[ZQhN\TNWXXSV]WTXQNc\UPNUPQNVQ~a\VQ_QTUYNS̀NUPQNRSTUVWXUN�SXa_QTUYi

��������������������
HIJKLJL�I
��������������������
OPQNRSTYUVaXU\STN�WTWeQVhN�VXP\UQXUNWT]�SVNUPQN}cTQVN_WbhN[aUNWVQNTSUNS[Z\eWUQ]NUShNTSU\̀bNUPQN�aVQUbNS̀NUPQNTWUaVQN
WT]�SVNQYU\_WUQ]NW_SaTUNS̀NWTbNRZW\_NUPWUNUPQN}cTQVNSVNSUPQVYN_WbNPWdQNWeW\TYUNRSTUVWXUSViNN�̀NYaXPNRZW\_NVQZWUQYNUSN
WN̂SYY\[\Z\UbNS̀NWNRSTUVWXUSV�YN]Q̀WaZU�UQV_\TWU\SThNUPQNRSTYUVaXU\STN�WTWeQVhN�VXP\UQXUhNWT]�SVN}cTQVN_WbhN[aUNWVQN
TSUNS[Z\eWUQ]NUSNTSU\̀bNUPQN�aVQUbNWT]NVQ~aQYUNUPQN�aVQUb�YNWYY\YUWTXQN\TNVQYSZd\TeNUPQNXSTUVSdQVYbi

HIJKL�I�wmzmltI{o�mvmqw
HIJKL�LJNRZW\_YhNQ�XZa]\TeNUPSYQNcPQVQNUPQNXST]\U\STNe\d\TeNV\YQNUSNUPQNRZW\_N\YǸ\VYUN]\YXSdQVQ]NẀUQVNQ�̂\VWU\STNS̀NUPQN
Q̂V\S]ǸSVNXSVVQXU\STNS̀NUPQNfSVgNYQUǸSVUPN\TN�QXU\STN��i�i�NSVNWV\Y\TeNaT]QVN�QXU\STYN� i¡hN� i�hNWT]N��i�hNYPWZZN[QN
VQ̀QVVQ]NUSNUPQN�T\U\WZN�QX\Y\STN�WgQVǸSVN\T\U\WZN]QX\Y\STiNOPQN�VXP\UQXUNc\ZZNYQVdQNWYNUPQN�T\U\WZN�QX\Y\STN�WgQVhNaTZQYYN
SUPQVc\YQN\T]\XWUQ]N\TNUPQN�eVQQ_QTUiN¢�XQ̂UǸSVNUPSYQNRZW\_YNQ�XZa]Q]N[bNUP\YN�QXU\STN��i�i�hNWTN\T\U\WZN]QX\Y\STN
YPWZZN[QNVQ~a\VQ]NWYNWNXST]\U\STN̂VQXQ]QTUNUSN_Q]\WU\STNS̀NWTbNRZW\_iN�̀NWTN\T\U\WZN]QX\Y\STNPWYNTSUN[QQTNVQT]QVQ]Nc\UP\TN
¡ N]WbYNẀUQVNUPQNRZW\_NPWYN[QQTNVQ̀QVVQ]NUSNUPQN�T\U\WZN�QX\Y\STN�WgQVhNUPQN̂WVUbNWYYQVU\TeNUPQNRZW\_N_WbN]Q_WT]N
_Q]\WU\STNWT]N[\T]\TeN]\ŶaUQNVQYSZaU\STNc\UPSaUNWN]QX\Y\STNPWd\TeN[QQTNVQT]QVQ]iN£TZQYYNUPQN�T\U\WZN�QX\Y\STN�WgQVN
WT]NWZZNẀ̀QXUQ]N̂WVU\QYNWeVQQhNUPQN�T\U\WZN�QX\Y\STN�WgQVNc\ZZNTSUN]QX\]QN]\ŶaUQYN[QUcQQTNUPQNRSTUVWXUSVNWT]N̂QVYSTYN
SVNQTU\U\QYNSUPQVNUPWTNUPQN}cTQVi

HIJKL�L�NOPQN�T\U\WZN�QX\Y\STN�WgQVNc\ZZNVQd\QcNRZW\_YNWT]Nc\UP\TNUQTN]WbYNS̀NUPQNVQXQ\̂UNS̀NWNRZW\_NUWgQNSTQNSVN_SVQN
S̀NUPQǸSZZSc\TeNWXU\STY¤N¥�¦NVQ~aQYUNW]]\U\STWZNYâ ŜVU\TeN]WUWǸVS_NUPQNXZW\_WTUNSVNWNVQŶSTYQNc\UPNYâ ŜVU\TeN]WUWN
V̀S_NUPQNSUPQVN̂WVUbhN¥�¦NVQ§QXUNUPQNRZW\_N\TNcPSZQNSVN\TN̂WVUhN¥¡¦NŴ V̂SdQNUPQNRZW\_hN¥�¦NYaeeQYUNWNXS_̂ VS_\YQhNSVN¥�¦N
W]d\YQNUPQN̂WVU\QYNUPWUNUPQN�T\U\WZN�QX\Y\STN�WgQVN\YNaTW[ZQNUSNVQYSZdQNUPQNRZW\_N\̀NUPQN�T\U\WZN�QX\Y\STN�WgQVNZWXgYN
Yà̀\X\QTUN\T̀SV_WU\STNUSNQdWZaWUQNUPQN_QV\UYNS̀NUPQNRZW\_NSVN\̀NUPQN�T\U\WZN�QX\Y\STN�WgQVNXSTXZa]QYNUPWUhN\TNUPQN�T\U\WZN
�QX\Y\STN�WgQV�YNYSZQN]\YXVQU\SThN\UNcSaZ]N[QN\TŴ V̂ŜV\WUQǸSVNUPQN�T\U\WZN�QX\Y\STN�WgQVNUSNVQYSZdQNUPQNRZW\_i

HIJKL�L̈N�TNQdWZaWU\TeNRZW\_YhNUPQN�T\U\WZN�QX\Y\STN�WgQVN_WbhN[aUNYPWZZNTSUN[QNS[Z\eWUQ]NUShNXSTYaZUNc\UPNSVNYQQgN
\T̀SV_WU\STǸVS_NQ\UPQVN̂WVUbNSVǸVS_N̂QVYSTYNc\UPNŶQX\WZNgTScZQ]eQNSVNQ�̂QVU\YQNcPSN_WbNWYY\YUNUPQN�T\U\WZN�QX\Y\STN
�WgQVN\TNVQT]QV\TeNWN]QX\Y\STiNOPQN�T\U\WZN�QX\Y\STN�WgQVN_WbNVQ~aQYUNUPQN}cTQVNUSNWaUPSV\©QNVQUQTU\STNS̀NYaXPN
Q̂VYSTYNWUNUPQN}cTQV�YNQ�̂QTYQi

HIJKL�LMN�̀NUPQN�T\U\WZN�QX\Y\STN�WgQVNVQ~aQYUYNWN̂WVUbNUSN̂VSd\]QNWNVQŶSTYQNUSNWNRZW\_NSVNUSǸaVT\YPNW]]\U\STWZNYâ ŜVU\TeN
]WUWhNYaXPN̂WVUbNYPWZZNVQŶST]hNc\UP\TNUQTN]WbYNẀUQVNVQXQ\̂UNS̀NUPQNVQ~aQYUhNWT]NYPWZZNQ\UPQVN¥�¦N̂VSd\]QNWNVQŶSTYQNSTNUPQN
VQ~aQYUQ]NYâ ŜVU\TeN]WUWhN¥�¦NW]d\YQNUPQN�T\U\WZN�QX\Y\STN�WgQVNcPQTNUPQNVQŶSTYQNSVNYâ ŜVU\TeN]WUWNc\ZZN[QǸaVT\YPQ]hN
SVN¥¡¦NW]d\YQNUPQN�T\U\WZN�QX\Y\STN�WgQVNUPWUNTSNYâ ŜVU\TeN]WUWNc\ZZN[QǸaVT\YPQ]iN£̂STNVQXQ\̂UNS̀NUPQNVQŶSTYQNSVN
Yâ ŜVU\TeN]WUWhN\̀NWTbhNUPQN�T\U\WZN�QX\Y\STN�WgQVNc\ZZNQ\UPQVNVQ§QXUNSVNŴ V̂SdQNUPQNRZW\_N\TNcPSZQNSVN\TN̂WVUi

HIJKL�LKNOPQN�T\U\WZN�QX\Y\STN�WgQVNc\ZZNVQT]QVNWTN\T\U\WZN]QX\Y\STNŴ V̂Sd\TeNSVNVQ§QXU\TeNUPQNRZW\_hNSVN\T]\XWU\TeNUPWUN
UPQN�T\U\WZN�QX\Y\STN�WgQVN\YNaTW[ZQNUSNVQYSZdQNUPQNRZW\_iNOP\YN\T\U\WZN]QX\Y\STNYPWZZN¥�¦N[QN\TNcV\U\Te�N¥�¦NYUWUQNUPQN
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HIJKLMKNOPIHIQLHRNJMSNTUVNMLOWQXNOPINYJHOWIKZNOPIN[LMKOH\]OWLMN̂JMJ_IHZNJMSNOPIǸH]PWOI]OZNWQNOPIǸH]PWOI]ONWKNMLONKIHaWM_N
JKNOPINbMWOWJcNdI]WKWLMN̂JeIHZNLQNJMXN]PJM_INWMNOPIN[LMOHJ]ONf\gNLHN[LMOHJ]ONhWgINLHNiLOPjNhPINWMWOWJcNSI]WKWLMNKPJccNiIN
QWMJcNJMSNiWMSWM_NLMNOPINYJHOWIKNi\ONK\ikI]ONOLNgISWJOWLMNJMSZNWQNOPINYJHOWIKNQJWcNOLNHIKLcaINOPIWHNSWKY\OINOPHL\_PN
gISWJOWLMZNOLNiWMSWM_NSWKY\OINHIKLc\OWLMj

lmnopqprNsWOPIHNYJHOXNgJXNQWcINQLHNgISWJOWLMNLQNJMNWMWOWJcNSI]WKWLMNJONJMXNOWgIZNK\ikI]ONOLNOPINOIHgKNLQNfI]OWLMNtujvjwjtj

lmnopqprpnNsWOPIHNYJHOXNgJXZNxWOPWMNUyNSJXKNQHLgNOPINSJOINLQNHI]IWYONLQNJMNWMWOWJcNSI]WKWLMZNSIgJMSNWMNxHWOWM_NOPJONOPIN
LOPIHNYJHOXNQWcINQLHNgISWJOWLMjNbQNK\]PNJNSIgJMSNWKNgJSINJMSNOPINYJHOXNHI]IWaWM_NOPINSIgJMSNQJWcKNOLNQWcINQLHNgISWJOWLMN
xWOPWMNUyNSJXKNLQNHI]IWYONOPIHILQZNOPIMNiLOPNYJHOWIKNxJWaINOPIWHNHW_POKNOLNgISWJOINLHNY\HK\INiWMSWM_NSWKY\OINHIKLc\OWLMN
YHL]IISWM_KNxWOPNHIKYI]ONOLNOPINWMWOWJcNSI]WKWLMj

lmnopqpzNbMNOPINIaIMONLQNJN[cJWgNJ_JWMKONOPIN[LMOHJ]OLHZNOPIN{xMIHNgJXZNi\ONWKNMLONLicW_JOISNOLZNMLOWQXNOPINK\HIOXZNWQNJMXZN
LQNOPINMJO\HINJMSNJgL\MONLQNOPIN[cJWgjNbQNOPIN[cJWgNHIcJOIKNOLNJNYLKKWiWcWOXNLQNJN[LMOHJ]OLH|KNSIQJ\cOZNOPIN{xMIHNgJXZN
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NEW YORK STATE WAGE RATE SCHEDULES

1.1 GENERAL

A. The following minimum prevailing rate of wages, health and welfare and pension fund
contributions are as determined by the Industrial Commissioner of the State of New York
in accordance with the provisions of Section 220 of the Labor Law of New York State.

B. It shall be the sole responsibility of each Contractor to pay wages at least equal to current
and future Wage Rate Schedules which are applicable to this project throughout the
entire duration of the Contract without claiming extra costs.

C. Current Wage Rate Schedules are included herein. The Owner and the Architect do not
warrant the accuracy or pertinency of the wage rates stated.  The Contractor shall be
solely responsible for verifying the accuracy of the current and future Prevailing Wage
Schedule.

D. Prevailing Rate Case Number (PRC# 2023009303) has been assigned to the project. To
access the PDF file of your schedule, click on the following link or copy and paste into
your browser.

 https://apps.labor.ny.gov/wpp/doFindProject.do 

E. Notice of Award: Each Prime Contractor shall submit a notice of award of contract to the
Department of Labor upon signing of contract. The above link for the PRC has a tab to
submit such notice.

 

      008700 - 1 NEW YORK STATE WAGE RATE SCHEDULES

https://apps.labor.ny.gov/wpp/doFindProject.do
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 011000 - 1 SUMMARY 

 SECTION 011000 - SUMMARY  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Intent of the Contract Documents 
4. Type of contract 
5. Scope of Work – separate Prime Contracts 
6. Work schedule and phasing 
7. Work under separate contracts 
8. Owner-Furnished, Owner-Installed products 
9. Owner-Furnished, Contractor-Installed products. 
10. Coordination of Work of Separate Prime Contracts 
11. Access to site. 
12. Coordination with occupants. 
13. Work restrictions. 
14. Specification and drawing conventions. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for limitations and 
procedures governing temporary use of Owner's facilities. 

1.2 PROJECT INFORMATION 

A. Project Identification: The project consists of District-Wide Capital Improvements - New 
Construction & Athletic Upgrades at the following two schools for the Chappaqua 
Central School District: 
1. Horace Greeley High School located at 70 Roaring Brook Road, Chappaqua, NY 

10514.  
2. Seven Bridges Middle School located at  222 Seven Bridges Road, Chappaqua, 

NY 10514. 

B. Owner: Chappaqua Central School District in Chappaqua, NY. 

C. Architect:  The Contract Documents were prepared for Project by KG+D Architects, 
PC. 

D. Construction Manager: Empire Core has been engaged as Construction Manager for 
this Project to serve as an advisor to Owner and to provide assistance in administering 
the Contract for Construction between Owner and Contractor, according to a separate 
contract between Owner and Construction Manager.  
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1.3 WORK COVERED BY CONTRACT DOCUMENTS 

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

 
1. Construction of a bridge connector between two wings of the Horace Greeley 

High School, and related site work. 
2. A new athletic pavilion at the Horace Greeley High School. 
3. Baseball field modifications at the Seven Bridges Middle School.   

B. Work in Existing Building at Existing Site: Existing conditions are shown on the 
drawings to the best knowledge of the Architect.  The Architect, however, cannot 
guarantee the correctness of the existing conditions shown and assumes no 
responsibility therefore.  It shall be the responsibility of the Contractor to verify all 
existing conditions. 

1. Contractor shall take all necessary field measurements prior to fabrication and 
installation of work and shall assume complete responsibility for accuracy of 
same. 

1.4 INTENT OF THE CONTRACT DOCUMENTS 

A. If, in the interpretation of Contract Documents, requirements within the Drawings and 
Specifications conflict, or it appears that the Drawings and Specifications are not in 
agreement, the Contractor shall provide (1) the greater quantity, where there is a 
discrepancy in quantity, and (2) the superior quality, where there is a discrepancy in 
quality. All discrepancies shall be brought to the attention of the Architect. The 
Architect’s decision on resolving the discrepancy shall be final. 

1.5 TYPE OF CONTRACT 

A. The Work of the project will be let in five (5) separate contracts; separate Prime 
Contracts will be awarded for the following categories of work: 

1. Contract No. 1: General Construction Work. 
2. Contract No. 2: Plumbing Work. 
3. Contract No. 3: HVAC Work 
4. Contract No. 4: Electrical Work  
5. Contract No. 5: Sitework 

B. Responsibilities assigned to each separate Prime Contractor and the scope of the 
Work included in each contract is clearly identified in the Specifications and Drawings.  

C. One set of Documents is issued covering all contracts.  Each Prime Contractor shall 
review all drawings and specifications for complete understanding and knowledge of 
the Work.  
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1.6 SCOPE OF WORK – SEPARATE PRIME CONTRACTS 

A. Each Prime Contractor is responsible for all of Procurement and Contracting 
Requirements (Division 00), General Requirements (Division 01), and all work 
specifically indicated, including the following:  

1. General Construction Work: Architectural, structural, civil and hazardous 
materials abatement drawings, and specifications contained in Division 02 
through 14 and 31 through 34, except where specifically noted by others, and as 
specifically required to complete the work of the general construction. This 
contract only has work at the High School. 

2. Plumbing Work: P-Series Drawings and specification sections in Division 22 and 
such work types, such as cutting and patching, as specifically required to 
complete the work of the plumbing installations 

3. HVAC Work: Mechanical drawings and specification sections in Division 23 and 
such work types, such as cutting and patching, as specifically required to 
complete the work of the HVAC installations 

4. Electrical Work: Electrical and security drawings and specifications contained in 
Division 26, 27 and 28 and such work types, such as cutting and patching, as 
specifically required to complete the work of the electrical installations 

5. Sitework: Civil and landscape drawings, and specifications contained in Division 
02, and 31 through 34, except where specifically noted by others, and as 
specifically required to complete the work of the sitework. This contract only has 
work at Seven Bridges Middle School.  

B. All Prime Contractors are responsible to provide a complete installation of their work 
with the exception of such work that is specifically indicated to be by another 
Contractor. Exceptions or clarifications are as follows:  
1. Cutting and patching in the existing building generally will be by the trade 

needing that work. When mechanical or electrical work is above a ceiling, not 
being replaced by the GC, the Prime doing that work will be responsible for 
providing their own access and restoration.  

2. Exceptions for cutting and patching at the existing building will be:  
a. The GC will be responsible for penetrations through the existing façade 

and roof. 
 

3. All trades shall coordinate, schedule, and sequence work so no cutting and 
patching is required in any new slabs (or the trade failing to comply would be 
responsible). 

4. Excavation for any sub grade mechanical / plumbing (within 5'-0" of the building) 
would be by the trade requiring same. (Outside of 5'-0", including any structures 
would be by the GC, who would provide their own excavation.)  

5. Fire-safing / fire-stopping will be by the trade needing / installing that work.  
6. All trades to provide access doors as required by their work, to be installed by the 

GC. 

C. Refer to the Multiple Prime Contractor Coordination Chart attached to this section for 
additional scoping information for all Prime Contracts. 
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1.7 WORK SCHEDULE AND PHASING 

A. The Work shall be substantially complete on or before the date(s) indicated in the 
Project Milestone Schedule attached to this Section. It is extremely important that the 
Owner resume its full use of the buildings and sites on the completion date(s) 
specified. 

B. The Work shall be conducted in accordance with the logistics drawings PH-1 for each 
of the schools, and the milestone schedules included in the contract documents. 

C. Work may be commenced in the building and on the sites on the date(s) indicated in 
the Project Milestone Schedule attached to this Section.   

1.8 WORK UNDER SEPARATE CONTRACTS 

A. General: Cooperate fully with Owner's separate contractors, so work on those 
contracts may be carried out smoothly, without interfering with or delaying Work under 
this Contract or other contracts. Coordinate the Work of this Contract with work 
performed under Owner's separate contracts. 

B. Concurrent Work: Owner has awarded separate contract(s) for the following 
construction operations at Project site(s). Those operations will be conducted 
simultaneously with Work under this Contract. Coordinate with these separate 
contractors as required. 

1. Reroofing work, tennis court lighting, and paving work at the High School 
2. HVAC work, electrical work and fire alarm work in the L-building cafeteria and 

gyms, and auditorium lighting inside the High School 
3. HVAC work in the gym in the Middle School.   

1.9 OWNER-FURNISHED, OWNER-INSTALLED PRODUCTS 

A. Owner will furnish and install products indicated. 

B. Owner-Furnished, Owner-Installed Products:  

1. All furniture and kitchen equipment inside the Athletic Pavilion and the grill 
outside the Athletic Pavilion.  

1.10 OWNER-FURNISHED, CONTRACTOR-INSTALLED PRODUCTS 

A. Contractor shall install the Owner-Furnished products indicated. 

B. Owner-Furnished, Contractor-Installed Products:  

1. Toilet accessories.  

1.11 COORDINATION OF WORK OF SEPARATE PRIME CONTRACTS 

A.  Project Coordinator shall be responsible for coordination between the Separate Prime 
Contracts 
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1. Construction Manager shall act as Project Coordinator. 

1.12 ACCESS TO SITE 

A. Limits:  Confine constructions operations to areas within contract limits indicated.  Do 
not disturb portions of the building and site beyond the areas in which the Work is 
indicated.  All areas of the building and site with the exception of the project area 
where the Work is being performed are off limits to Contractor and his employees. 

1. Driveways, Walkways and Entrances: Keep driveways, loading areas, and 
entrances serving premises clear and available to Owner, Owner's employees, 
students, the public and emergency vehicles at all times. Do not use these areas 
for parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by 
construction operations. 

b. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site. 

c. Coordinate staging, parking and storage areas with the Construction 
Manager. 

B. Damages:  Promptly repair damages caused to adjacent facilities by work of the 
Contract to a good-as-new condition acceptable to the Owner. 

C. Existing Facilities:  The following facilities are specifically noted as not to be used by 
Contractor or his employees: 

1. Toilet facilities. 
2. Food service facilities, including kitchen and dining areas. 
3. Parking lots (outside of the parking areas designated for Contractor’s use). 
4. Telephones. 

D. Security: The Contractor and all employees of the contractor shall be subject to the 
security provisions required by the Owner. Such provisions shall include, but not be 
limited to, the following: 

1. Contractor and all their employees shall use a single means of access and 
egress to the building, except in the case of emergency, as designated by the 
Construction Manager. 

2. Photo identification badges shall be procured for all persons entering the Project 
building or site and shall be worn continuously while the person is in the building 
or on the site. 

3. All persons entering the building or site shall be subject to the Owner’s visitor 
management system, and may be subject to fingerprinting or other security-
related screenings. 

4. Contractor shall maintain a daily list of their personnel at the Project site. 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

 

 011000 - 6 SUMMARY 

1.13 COORDINATION WITH OCCUPANTS 

A. Full Owner Occupancy: Owner will occupy site and building during entire construction 
period. Cooperate with Owner during construction operations to minimize conflicts and 
facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-to-
day operations.  

1. Maintain access to existing adjacent occupied or used facilities. Do not close or 
obstruct adjacent drives, walkways, or other occupied or used facilities other than 
those obstructions currently indicated on the Contract Documents without written 
permission from Owner and approval of authorities having jurisdiction. 

2. Occupancy level will be reduced during summer months when school is not in 
session.   

B. Utility Shutdowns: Coordinate all utility shut downs and cross overs with the 
Construction Manager, schedule during off hours and non-occupied times only.  

1. Notify Owner not less than 72 hours in advance of activities that will affect 
Owner's operations. Include planned shut-downs and interruptions in 
Construction Schedule. 

2. Electrical and mechanical services to functioning spaces shall be maintained at 
all times.  Swing-overs to new services shall be made so as to cause the least 
interruption to the facilities' operations 

C. Owner Limited Occupancy of Completed Areas of Construction: Owner reserves the 
right to occupy and to place and install equipment in completed portions of the Work, 
prior to Substantial Completion of the Work, provided such occupancy does not 
interfere with completion of the Work. Such placement of equipment and limited 
occupancy shall not constitute acceptance of the total Work. 

1. Architect will prepare a Certificate of Substantial Completion for each specific 
portion of the Work to be occupied prior to Owner acceptance of the completed 
Work. 

2. Obtain a Certificate of Occupancy from authorities having jurisdiction before 
limited Owner occupancy. 

3. Before limited Owner occupancy, mechanical and electrical systems shall be fully 
operational, and required tests and inspections shall be successfully completed. 
On occupancy, Owner will operate and maintain mechanical and electrical 
systems serving occupied portions of Work. 

4. On occupancy, Owner will assume responsibility for maintenance and custodial 
service for occupied portions of Work. 

1.14 WORK RESTRICTIONS 

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

1. Comply with limitations on use of public streets and with other requirements of 
authorities having jurisdiction. 
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B. On-Site Work Hours and Days: Limit work on the site and in the building to working 
hours indicated below, Monday through Saturday, unless otherwise indicated. 

1. The school will be closed on Sundays and blackout days indicated below.  If 
any Contractor wishes to work at any time when the school is normally closed, 
that Contractor must receive prior approval by the Owner and also shall arrange 
and pay for custodial services for the building at the applicable district pay rates. 
All work taking place within the schools/buildings/grounds on days and times 
that are outside of regular working hours must be approved in advance by the 
Owner. 

2. Summer Work Period Hours and Days: During the Summer work will be 
permitted between 7:30 AM and 4:00 PM all days except Sundays.  Any special 
work arrangements must be made through the Owner. 

3. Blackout Dates (No work is permitted at the building or site): July 4, 2024. 
4. The school district’s academic calendar listing school-in-session period, 

summer period, school holidays and vacation days, and Regents Exam days 
can be found here 
https://www.chappaquaschools.org/uploaded/CCSD/Board_of_Education/CCS
D_District_Calendar_Adopted_1-24-23.pdf  

C. Delivery Restrictions: Coordinate with the Owner for permissible times and 
locations/truck access for deliveries on site. Large deliveries shall be made after hours. 

D. Noise, Vibration, and Odors: Notify Owner and coordinate operations that may result in 
high levels of noise and vibration, odors, or other disruption to surrounding spaces. 

1. Notify Architect and Owner not less than two days in advance of proposed 
disruptive operations. 

2. Construction activity noise levels for a period extending from the reading days 
before exams until the final day of exams (ten days) shall not exceed 60 dBA 

E. Comply with Owner’s standards for construction projects as follows: 

1. Interaction with employees, students and the public is strictly forbidden.   
2. Use of offensive or inappropriate language is strictly forbidden . 
3. The use of radios, tape and CD players is prohibited on the site and in the 

buildings. 
4. Smoking is prohibited on the site and in the buildings. 
5. Use of controlled substances, cannabis and alcohol on Project site is not 

permitted. 

1.15 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content: The Specifications use certain conventions for the style of 
language and the intended meaning of certain terms, words, and phrases when used in 
particular situations. These conventions are as follows: 

1. Imperative mood and streamlined language are generally used in the 
Specifications. The words "shall," "shall be," or "shall comply with," depending on 
the context, are implied where a colon (:) is used within a sentence or phrase. 

https://www.chappaquaschools.org/uploaded/CCSD/Board_of_Education/CCSD_District_Calendar_Adopted_1-24-23.pdf
https://www.chappaquaschools.org/uploaded/CCSD/Board_of_Education/CCSD_District_Calendar_Adopted_1-24-23.pdf
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2. Specification requirements are to be performed by Contractor unless specifically 
stated otherwise. 

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to 
the Work of all Sections in the Specifications. 

C. Drawing Coordination: Requirements for materials and products identified on Drawings 
are described in detail in the Specifications. One or more of the following are used on 
Drawings to identify materials and products: 

1. Terminology: Materials and products are identified by the typical generic terms 
used in the individual Specifications Sections. 

2. Abbreviations: Materials and products are identified by abbreviations scheduled 
on Drawings.  

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 

Attachment: Project Milestone Schedule 
Attachment: Sequence Narrative (Milestone Schedule) 
Attachment: Multiple Prime Contractor Coordination Chart 



ID Task 
Mode

Task Name Duration Start Finish

1 CCSD - District Wide Capital Improvements - High School/Middle School - 
Exterior Improvements

245 days Mon 9/16/24 Fri 8/29/25

2 Admin 198 days Mon 9/16/24 Thu 6/26/25
3 Advertise 1 day Mon 9/16/24 Mon 9/16/24
4 Bidding 22 days Tue 9/17/24 Wed 10/16/24
5 Bid Walk 0 days Wed 9/25/24 Wed 9/25/24
6 Pre-Qualification 5 days Thu 10/17/24 Wed 10/23/24
7 Award 5 days Thu 10/24/24 Wed 10/30/24
8 NOTICE TO PROCEED 0 days Wed 10/30/24 Wed 10/30/24
9 Contract Insurance & Bonds 5 days Thu 10/31/24 Wed 11/6/24
10 Conclusion of Fall Athletic Season 0 days Fri 11/15/24 Fri 11/15/24
11 Pre-Summer Recess Early Access Period 0 days Mon 5/12/25 Mon 5/12/25
12 Summer Recess 0 days Thu 6/26/25 Thu 6/26/25
13 Procurement 30 days Thu 10/31/24 Fri 12/13/24
14 Submittal - GC 15 days Thu 10/31/24 Wed 11/20/24
15 Submittal - Electric 15 days Thu 10/31/24 Wed 11/20/24
16 Submittal - HVAC 15 days Thu 10/31/24 Wed 11/20/24
17 Submittal - Sitework 15 days Thu 10/31/24 Wed 11/20/24
18 Material Procurement - GC 15 days Thu 11/21/24 Fri 12/13/24
19 Material Procurement - Electric 15 days Thu 11/21/24 Fri 12/13/24
20 Material Procurement - HVAC 15 days Thu 11/21/24 Fri 12/13/24
21 Material Procurement - Sitework 15 days Thu 11/21/24 Fri 12/13/24
22 CONSTRUCTION 201 days Fri 11/15/24 Fri 8/29/25
23 Athletic Pavilion 178 days Fri 11/15/24 Tue 7/29/25
24 Mobilization and Site Protection 3 days Fri 11/15/24 Tue 11/19/24
25 Demolition of Existing Structure 7 days Wed 11/20/24 Mon 12/2/24
26 Excavation/Site Prep 10 days Tue 12/3/24 Mon 12/16/24
27 Utility Trenching 3 days Wed 12/4/24 Fri 12/6/24
28 Underground Utilities 7 days Mon 12/9/24 Tue 12/17/24
29 Backfill 2 days Wed 12/18/24 Thu 12/19/24
30 Foundational Concrete 28 days Tue 12/17/24 Tue 1/28/25
31 Structural Framing & Masonry 55 days Wed 1/29/25 Tue 4/15/25
32 Roof Framing 15 days Wed 4/16/25 Tue 5/6/25
33 Roofing 20 days Wed 5/7/25 Tue 6/3/25
34 Exterior Canopy 15 days Wed 2/12/25 Tue 3/4/25
35 Exterior Façade and Garage Doors 30 days Wed 3/5/25 Tue 4/15/25
36 Retaining Wall 15 days Wed 2/12/25 Tue 3/4/25
37 Asphalt Patch/Repair 5 days Wed 3/5/25 Tue 3/11/25
38 Interior Framing 15 days Wed 4/16/25 Tue 5/6/25
39 Rough Electric 20 days Wed 5/7/25 Tue 6/3/25
40 Rough Plumbing 20 days Wed 5/7/25 Tue 6/3/25
41 Architectural Finishes 30 days Wed 6/4/25 Tue 7/15/25
42 Electrical Finishes and Lighting 15 days Fri 6/13/25 Thu 7/3/25
43 Plumbing Fixtures 15 days Fri 6/13/25 Thu 7/3/25
44 Installation of Exterior Pavers 10 days Wed 7/16/25 Tue 7/29/25
45 Substantial Completion 0 days Tue 7/29/25 Tue 7/29/25
46 F-J Bridge 80 days Mon 5/12/25 Fri 8/29/25
47 Mobilization and Site Protection 2 days Mon 5/12/25 Tue 5/13/25
48 Material Delivery, Equipment and Staging 7 days Wed 5/14/25 Thu 5/22/25
49 Selective Demo and Removal 5 days Fri 5/23/25 Thu 5/29/25
50 Excavation and Site Prep 5 days Fri 5/30/25 Thu 6/5/25
51 Concrete Piers and Floorings 28 days Fri 6/6/25 Tue 7/15/25
52 Concrete at Stairs 10 days Fri 5/30/25 Thu 6/12/25
53 Structural Steel 13 days Wed 7/16/25 Fri 8/1/25
54 Bridge Deck 5 days Mon 8/4/25 Fri 8/8/25
55 Masonry 7 days Mon 8/4/25 Tue 8/12/25
56 Roof Deck 5 days Mon 8/11/25 Fri 8/15/25
57 Roofing 5 days Mon 8/18/25 Fri 8/22/25
58 Electrical Rough 5 days Mon 8/18/25 Fri 8/22/25
59 Interior Fit-Out and Finishes 7 days Mon 8/18/25 Tue 8/26/25
60 Decorative Metal 3 days Wed 8/27/25 Fri 8/29/25
61 Substantial Completion 0 days Fri 8/29/25 Fri 8/29/25
62 Seven Bridges Baseball Field 41 days Thu 6/26/25 Thu 8/21/25
63 Mobilization and Site Protection 1 day Thu 6/26/25 Thu 6/26/25
64 Demolition and Removal 5 days Fri 6/27/25 Thu 7/3/25
65 Trenching and Drainage 10 days Fri 7/4/25 Thu 7/17/25
66 Installation of New Clay infield for 90' Baseball Field 10 days Fri 7/18/25 Thu 7/31/25
67 Installation Bases and Mounts 3 days Fri 8/1/25 Tue 8/5/25
68 Installation of Removable Pitchers Mound 3 days Fri 8/1/25 Tue 8/5/25
69 Installation of Fencing 10 days Fri 8/1/25 Thu 8/14/25
70 Installation of Safety Netting 5 days Fri 8/15/25 Thu 8/21/25
71 Replace Existing Backstop 5 days Fri 8/15/25 Thu 8/21/25
72 Substantial Completion 0 days Thu 8/21/25 Thu 8/21/25
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8/21
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CCSD DISTRICT WIDE CAPITAL IMPROVEMENTS – HIGH SCHOOL & MIDDLE SCHOOL (Exterior) 
 (Milestone Schedule)  

SEQUENCE NARRATIVE (MILESTONE SCHEDULE) 

 

CCSD – District Wide Capital Improvements – High School & Middle School (Exterior) 

Admin 

1. Notice to Proceed – 10/30/24 
 

2. Submittals – 10/31/24 – 11/20/24  
 

3. Procurement – 11/21/24 – 12/13/24  

Construction  

Horace Greeley High School – Athletic Pavilion  

- Mobilization (11/15/24 – 11/19/24) 
- Demolition (11/20/24 – 12/2/24) 
- Utility Trenching & Install (12/4/24 – 12/17/24) 
- Buildout (12/17/24 – 7/29/25) 

o SUBSTANTIAL COMPLETION – 7/29/25  
 

Horace Greeley High School – F-J Bridge  

- Mobilization (5/12/25 – 5/13/25) 
- Material Delivery, Equipment & Staging (5/14/25 – 5/22/25) 
- Selective Demo (5/23/25 – 5/29/25) 
- Excavation & Site Prep. (5/30/25 – 6/5/25) 
- Buildout (6/6/25 – 8/29/25) 

o SUBSTANTIAL COMPLETION – 8/29/25 
 

Seven Bridges Baseball Field  

- Mobilization (6/26/25) 
- Demolition & Removals (6/26/25 – 7/3/25) 
- Trenching & Drainage (7/4/25 – 7/17/25) 
- Installation of Clay Infield (7/18/25 – 7/31/25) 
- Installation of Fencing, Netting, and Backstop (8/1/25 – 8/21/25) 

o SUBTANTIAL COMPLETION – 8/21/25  
 
  



9/15/2024

Contract #1 Contract #2 Contract #3 Contract #4 Contract #5
General Construction HVAC Electrical Plumbing Site Work (7 Bridges Baseball Field) 

General Requirements All contracts responsible All contracts responsible All contracts responsible All contracts responsible All contracts responsible 

Project Scheduling 

The “Final” agreed upon overall schedule of work shall 
be developed and maintained by the Prime Contractor 
for General 
Construction (G1) in conjunction with the Construction 
Manager utilizing each Prime Contractor’s Preliminary 
and updated Schedule(s).

Provide durations and updates for all HVAC 
work. Coordinate schedule with other 
primes. 

Provide durations and updates for all 
Electrical work. Coordinate schedule with 
other primes. 

Provide durations and updates for all 
Plumbing work. Coordinate schedule with 
other primes. 

Provide durations and updates for all Site 
Work. Coordinate schedule with other 
primes. 

7 Bridges Baseball Field
Site contractor is responsible for furnishing 
and installing all items associated with the 7 
Bridges Baseball Field. 

Erosion Control
All required erosion control measures including inlet 
protection and silt fencing (Excluding 7 Bridges Baseball 
Field)

All required erosion control measures 
including inlet protection and silt fencing (7 
Bridges Baseball Field only)

Site Fencing
Installation and maintenance of temporary site fencing 
(Excluding 7 Bridges Baseball Field). 

Installation and maintenance of temporary 
site fencing (7 Bridges Baseball Field only). 

Trenching & Backfill for Utilities 

Provide trenching, backfill, and surface restoration as 
required (pavement, sidewalk, curb, grass, etc.) of all 
contract. Excavation and installation of bollards. 
Installation of concrete pads for MEP.

Temp. Power & Utilities   
Provide any/all temporary power required for 
construction.

Provide any/all temporary 
plumbing/water/sanitary  as required.

Site Utilities
Excavate and backfill for all site electric and plumbing.  
Provide enclosures as required. 

Furnish and install conduit and wires. 
Furnish and install pipe, connections, valves, 
etc. 

Disconnects Disconnect all HVAC as required. Disconnect all electrical service as required.
Disconnect all plumbing services as 
required.

Sleeves and Holes for Piping & Conduit 
Provide all holes and openings for systems installed by 
this contract. Roof penetrations for HVAC.

Provide all holes and openings for systems 
installed by this contract. 

Provide all holes and openings for systems 
installed by this contract. 

Provide all holes and openings for systems 
installed by this contract. 

 

Demolition 
Demolition and carting of all existing material noted for 
removal (excluding 7 Bridges Baseball Field). 

Provide safe-offs and disconnects where 
required. 

Provide safe-offs and disconnects where 
required. 

Provide safe-offs and disconnects where 
required. 

Demolition and carting of all items noted for 
removal at 7 Bridges Baseball Field. 

Exterior Façade
Furnish and install all  exterior façade items detailed in 
the bid documents. 

   

Roofing 

Furnish and install all required roofing associated with 
the newly constructed Athletic Pavilion and F-J Bridge, 
including leaders/down spouts. Roofing at F-J bridge to 
be tied into existing roofing system at both ends. 

    

Site Work - Athletic Pavilion & F-J Bridge 
Furnish and items associated with the site work detailed 
in the bid documents

 

Patching & Firestopping
Provide all patching and firestopping for work of this 
contract

Provide all patching and firestopping for work 
of this contract

Provide all patching and firestopping for work 
of this contract

Provide all patching and firestopping for work 
of this contract

 

Painting Perform all painting as required. 

Scope Item

Chappaqua Central School District 
DISTRICT WIDE CAPITAL IMPROVEMENTS - HS/MS Bid Package 1

Multiple Prime Contractor Coordination Chart 



Contract #1 Contract #2 Contract #3 Contract #4 Contract #5
General Construction HVAC Electrical Plumbing Site Work (7 Bridges Baseball Field) 

Flooring Perform all any required flooring work. 

Cutting & Patching of Finished Services 
Provide all finish patching where specifically assigned 
work. 

Provide all finished patching except where 
GC is specifically assigned work. 

Provide all finished patching except where 
GC is specifically assigned work. 

Provide all finished patching except where 
GC is specifically assigned work. 

 

Temp. Bathroom Facilities
Provide and maintain temp. bathroom facilities for use 
throughout the duration of construction. 

    

Removal of Debris
Provide waste removal containers for specifically 
assigned work. 

Provide waste removal containers for 
specifically assigned work. 

Provide waste removal containers for 
specifically assigned work. 

Provide waste removal containers for 
specifically assigned work. 

Provide waste removal containers for 
specifically assigned work. 

Building and Partition Layout 
Provide all building and partition layout to facilitate the 
work of other prime contractors. 

Layout of Systems Provide all layout for the work of this contract. 
Provide all layout for the work of this 
contract. 

Provide all layout for the work of this 
contract. 

Provide all layout for the work of this 
contract. 

Provide all layout for the work of this 
contract. 

Coordination Drawings All contracts responsible. All contracts responsible. All contracts responsible. All contracts responsible. All contracts responsible. 
Cleaning During Construction All contracts responsible. All contracts responsible. All contracts responsible. All contracts responsible. All contracts responsible. 

Final Cleaning Provide final cleaning of all areas.
Provide final cleaning of all fixtures 
equipment, and systems installed by this 
contractor. 

Provide final cleaning of all fixtures 
equipment, and systems installed by this 
contractor. 

Provide final cleaning of all fixtures 
equipment, and systems installed by this 
contractor. 

Provide final cleaning of all fixtures 
equipment, and systems installed by this 
contractor. 

Project Closeout All contracts responsible. All contracts responsible. All contracts responsible. All contracts responsible. All contracts responsible. 

This Chart is in addition to the requirements of the Contract Documents and is to be interpreted in conjunction with these documents 

Scope Item 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 

 011000 - 1  SITE LOGISTICS 

 

 

ryan
Image





16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

 

                          011011 - 1  REGULATIONS OF THE COMMISSIONER OF  

                                             EDUCATION - 8 NYCRR 155.5 - UNIFORM SAFETY STANDARDS 

                                           FOR SCHOOL CONSTRUCTION AND MAINTENANCE PROJECTS 

SECTION 011011 - REGULATIONS OF THE COMMISSIONER OF EDUCATION - 8 NYCRR 
155.5 - UNIFORM SAFETY STANDARDS FOR SCHOOL CONSTRUCTION AND 
MAINTENANCE PROJECTS   

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes Regulations of the Commissioner of Education - 8 NYCRR 155.5 - 
Uniform Safety Standards for School Construction and Maintenance Projects.  

1.2 REGULATIONS OF THE COMMISSIONER OF EDUCATION - 8 NYCRR 155.5 - 
UNIFORM SAFETY STANDARDS FOR SCHOOL CONSTRUCTION AND 
MAINTENANCE PROJECTS 

A. This Article indicates requirements for school construction and maintenance projects 
required under New York Codes Rules and Regulations, Regulations of the 
Commissioner of Education, Part 155, Section 155.5, and are binding on all Contracts 
of this Project. 

B. The occupied portion of the school building shall always comply with the minimum 
requirements necessary to maintain a certificate of occupancy. 

C. Comply with general safety and security standards for construction projects as follows: 

1. Store all construction materials in a safe and secure manner. 
2. Provide and maintain fences around construction supplies or debris. 
3. Maintain all gates locked at all times when school is in session, unless a worker 

is in attendance to prevent unauthorized entry. 
4. Provide overhead protection during exterior renovation work, for any sidewalks or 

areas immediately beneath the work site, or fence off such areas and provide 
with warning signs to prevent entry.  

5. Provide all workers with photo-identification badges that are required to be worn 
at all times for identification and security purposes while working at the project 
site. 

D. Separation of Construction Areas from Occupied Spaces: Separate construction areas 
which are under the control of a contractor and therefore not occupied by district staff 
or students from occupied areas. Provide dust proof partitions to prevent dust and 
contaminants into occupied parts of the building.  Provide periodic inspection and 
repairs of the containment barriers 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. 

1. Workers may not use corridors, stairs or elevators designated for students or 
school staff.  
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2. Large amounts of debris must be removed by using enclosed chutes or a similar 
sealed system. No movement of debris through halls of occupied spaces of the 
building is permitted.  No material shall be dropped or thrown outside the walls of 
the building. 

3. Clean all occupied parts of the building affected by renovation activity at the 
close of each workday.  Maintain required health, safety and educational 
capabilities at all times for school buildings occupied during a construction project 
when classes are in session. 

E. Exiting:  Maintain all building exits during construction.   Comply with exiting plans 
incorporated in the Construction Documents.   If exiting is modified other than as 
shown on the Contract Documents, provide a plan for Architect’s review detailing how 
exiting required by the applicable building code will be maintained during construction.  
The plan shall indicate temporary construction required to isolate construction 
equipment, materials, people, dust, fumes, odors, and noise during the construction 
period.  Temporary construction details shall meet code-required fire ratings for 
separation and corridor enclosure.  At a minimum, required exits, temporary stairs, 
ramps, exit signs, and door hardware shall be provided at all times. 

F. Ventilation: Comply with the ventilation plan incorporated in the Construction 
Documents.  The plan shall indicate ductwork which must be rerouted, disconnected, 
or capped in order to prevent contaminants from the construction area from entering 
the occupied areas of the building. The plan shall also indicate how required ventilation 
to occupied spaces affected by construction will be maintained during the project.  

G. Fire and Hazard Prevention:  Areas of buildings under construction that are to remain 
occupied shall maintain a certificate of occupancy. In addition, the following shall be 
strictly enforced:  

1. No smoking is allowed on public school property, including construction areas.  
2. During construction daily inspections of district occupied areas shall be 

conducted by the Contractor's personnel to assure that construction materials, 
equipment or debris do not block fire exits or emergency egress windows. 

3. Proper operation of fire extinguishers, fire alarm, and smoke/fire detection 
systems shall be maintained throughout the project. 

H. Noise Abatement During Construction Activities: Contain noise from construction 
operations so as to not produce noise in excess of 60 dba in occupied spaces when 
school is in session, or schedule work for times when the building or affected building 
spaces are not occupied (school is not in session), or provide acoustical abatement 
measures to reduce noise to acceptable levels. 

1. Noise level measurements (dba) shall be taken with a type 2 sound level meter in 
the occupied space in a location closest to the source of the noise. 

I. Control of Chemical Fumes, Gases, and Other Contaminants during Construction and 
Maintenance Projects:  Control exhaust fumes from welding, gasoline engines, roofing, 
paving, painting, VOC fumes, or other fumes to assure they do not enter occupied 
portions of the building or fresh air intakes. 
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1. Schedule, cure or ventilate materials and activities to allow for "off-gassing" of 
volatile organic compounds introduced during construction before occupancy of 
school. Specific attention is warranted for materials and activities including, but 
not limited to, glues, paint, furniture, carpeting, wall coverings, and drapery.  

a. Air out building materials or furnishings which "off-gas" chemical fumes, 
gases, or other contaminants in one of the following manners:   
1) Air out in a well-ventilated heated warehouse before they are brought 

to the project for installation.  
2) Air out installed products in accordance with the manufacturer's 

recommended "off-gassing" periods by allowing this period of time to 
elapse prior to Substantial Completion date. 

b. If the work will generate toxic gases that cannot be contained in an isolated 
area, the work must be done when school classes and programs are not in 
session.  The building must be properly ventilated and the material must be 
given proper time to cure or "off-gas" before re-occupancy. 

2. Manufacturer's Material Safety Data Sheets (MSDS) shall be maintained at the 
site for all products used in the project.  MSDS must be provided to anyone who 
requests them.  

J. Large and small asbestos abatement projects as defined by 12NYCRR56 shall not be 
performed while the building is occupied.   Note, It is The State Education 
Department’s interpretation that the term "building", as referenced in this Paragraph, 
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. 

1. 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-Based Paint Sampling and Analysis Notification:  Surfaces containing lead will 
not be disturbed during construction. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011011 
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SECTION 012200 - UNIT PRICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for unit prices. 

1.2 DEFINITIONS 

A. Unit price is 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 estimated quantities of Work required by the 
Contract Documents are increased or decreased. 

1.3 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 acceptable to Contractor. 

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) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES  

A. Unit Price No. 1 – Concrete Sidewalk: All work required for provision of full depth 
concrete sidewalk, as indicated on the Drawings.  

1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings. 
3. Applicable to Contract 1 (General Construction) 

B. Unit Price No. 2 - Asphalt Pavement: All work required for provision of full depth 
asphalt pavement, as indicated on the Drawings.  
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1. Unit of Measurement: Per square foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings. 
3. Applicable to Contract 1 (General Construction)  

C. Unit Price No. 3 - Item 4 Subbase: All work required for providing Item 4 subbase, as 
indicated on the Drawings.  

1. Unit of Measurement: Per cubic yard, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract 1 (General Construction)  

D. Unit Price No. 4 - Clean Crushed Stone: All work required for providing 2" clean 
crushed stone, as indicated on the Drawings.  

1. Unit of Measurement: Per cubic yard, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract1 (General Construction)  

E. Unit Price No. 5 – Modular Block Retaining Wall and Cap: All work required for 
providing modular block retaining wall and cap to match existing.  

1. Unit of Measurement: Per linear foot, measured in place.  
2. Base Bid includes amounts as indicated on Drawings 
3. Applicable to Contract1 (General Construction)  
 

 

END OF SECTION 012200 
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SECTION 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for alternates. 

1.2 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. 

1.3 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. Include a complete description of 
negotiated revisions to alternates. 

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. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION  

3.1 SCHEDULE OF ALTERNATES 

A. Alternate #AP-1 (ADD ALTERNATE) ATHLETIC PAVILION CANOPY:  State the 
amount to be added to the Base Bid for provision of the post supported canopy and 
associated structure and drainage as shown on the Drawings at the Athletic Pavilion.   

1. Base Bid includes a hanger rod style canopy as shown on the Drawings at the 
Athletic Pavilion. 

2. Applicable Contract: Contract No. 1 General Construction Work.   

B. Alternate #AP-2 (ADD ALTERNATE) ATHLETIC PAVILION CONCRETE UNIT 
PAVERS:  State the amount to be added to the Base Bid for provision of concrete unit 
pavers in lieu of cast-in-place concrete paving as shown on the Drawings at the 
Athletic Pavilion.   

1. Base Bid includes cast-in-place concrete paving as shown on the Drawings at 
the Athletic Pavilion. 

2. Applicable Contract: Contract No. 1 General Construction Work. 

C. Alternate #SB-1 (ADD ALTERNATE) ADDITIONAL BASEBALL FIELD COMPONENTS 
AT SEVEN BRIDGES MIDDLE SCHOOL:  State the amount to be added to the Base 
Bid for provision of additional or alternative baseball field components, including foul 
pole, safety net, backstop and other components indicated on the Drawings at Seven 
Bridges Middle School baseball field.  

1. Base Bid includes none of these additional or alternative baseball field 
components. Base Bid does include 30 ft. of 6 ft. high fencing along first and third 
baseline benches. 

2. Applicable Contract: Contract No. 5 Sitework. 
 
END OF SECTION 012300 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Section 012300 "Alternates" for products selected under an alternate. 

2. Section 016000 "Product Requirements" for requirements for submitting 
comparable product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

A. Substitutions:  Changes in products, materials, equipment, and assemblies which 
deviate from the requirements of the Contract Documents and proposed by Contractor 
which the Contractor deems will perform the same function and have equal 
capabilities, service life, economy of operations, and suitability for the intended 
purpose. 

 

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

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 Contractor or Owner. 

1.3 ACTION SUBMITTALS 

A. Substitution Requests:  Submit requests for consideration.  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 electronic version of form included as an 
attachment to this Section; submit in portable document format (.pdf). 

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

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

b. 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. 

c. Detailed comparison of significant qualities of proposed substitution with 
those of the Work specified.  Include annotated copy of applicable 
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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. 

d. Product Data, including drawings and descriptions of products and 
fabrication and installation procedures in .pdf format. 

e. Samples, where applicable or requested. 

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

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

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

i. Research reports evidencing compliance with building code in effect for 
Project, from ICC-ES  

j. 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. 

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

l. 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. 

m. 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 within seven days of receipt of a request for 
substitution.  Architect will notify Contractor of acceptance or rejection of 
proposed substitution within 15 days of receipt of request, or seven days of 
receipt of additional information or documentation, whichever is later. 

a. Forms of Acceptance:  Change Order. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 
substitution with related products and materials.  Engage a qualified testing agency to 
perform compatibility tests recommended by manufacturers. 

1.5 PROCEDURES 

A. Coordination:  Revise or adjust affected work as necessary to integrate work of the 
approved substitutions. 
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PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of 
need for change, but not later than 15 days after Notice of Award. 

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

c. Substitution request is fully documented and properly submitted. 

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

e. Requested substitution has received necessary approvals of authorities 
having jurisdiction. 

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 or superior warranty. 

i. Proposed substitution will have no adverse effect on other trades and will 
not affect or delay progress schedule; or 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. 

j. Proposed substitution has been fully investigated and determined to be 
equal or superior in all respects to specified product. 

k. Maintenance service and source of replacement parts, as applicable, is 
available similar to the specified product. 

l. Cost data as stated above is complete.  Claims for additional costs related 
to accepted substitution which may subsequently become apparent are to 
be waived. 

m. Proposed substitution does not affect dimensions and functional 
clearances. 

n. Coordination, installation, and changes in the Work as necessary for 
accepted substitution will be complete in all respects. 

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 revisions to the Contract 
Documents or, if revisions are required, the Contractor acknowledges that 
the cost of the Architect’s redesign fee will be deducted from the Contract 
Price. 

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 has received necessary approvals of authorities 
having jurisdiction. 

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

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

i. Requested substitution provides specified or superior warranty. 

j. Proposed substitution will have no adverse effect on other trades and will 
not affect or delay progress schedule; or 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. 

k. Proposed substitution has been fully investigated and determined to be 
equal or superior in all respects to specified product. 

l. Maintenance service and source of replacement parts, as applicable, is 
available similar to the specified product. 

m. Cost data as stated above is complete.  Claims for additional costs related 
to accepted substitution which may subsequently become apparent are to 
be waived. 

n. Proposed substitution does not affect dimensions and functional 
clearances. 

o. Coordination, installation, and changes in the Work as necessary for 
accepted substitution will be complete in all respects 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 

ATTACHMENT: SUBSTITUTION REQUEST FORM  
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SUBSTITUTION REQUEST FORM 
 

To:    Project: 

   

   

   

 

Section Page Paragraph Specified Item 

    

 

THE UNDERSIGNED REQUESTS CONSIDERATION OF THE FOLLOWING SUBSTITUTION: 

Attached data shall include, in a tabular format to provide a line by line comparison - product description, specifications, 

drawings, photographs, performance and laboratory tests and the like with applicable portions of said data clearly 

identified. 
 
FURTHER, The Proposed Substitution WILL  (OR WILL NOT) Affect: 

Dimensions indicated on the drawings?_____________________________________________________ 

Wiring, piping, ductwork, or other building services indicated on the drawings?____________________ 

Other trades and abutting or interconnection work? ___________________________________________ 

Manufacturer's guarantees and warranties? _________________________________________________ 

The construction schedule? ______________________________________________________________ 

Maintenance and service parts locally available? _____________________________________________ 

 

(NOTE - If Substitution WILL affect any item above, explain in detail.) 

 
In addition to the above, the undersigned agrees to pay for - 

1. Any and all changes to the building design, including structural, civil or 

electro/mechanical systems engineering (if any), detailing; and 

2. Any and all additional construction costs caused by the requested substitution. 

 
The undersigned further states that the function, appearance and quality of the Proposed 
Substitution are equivalent or superior to the Specified Item. 
 

SUBMITTED:  DESIGN PROFESSIONAL'S COMMENTS 

By:   Accepted  Accepted as Noted 

Firm: _ Not Accepted  Received Too Late 

Address:   

  By:  

Date:   Date: 

Telephone/Fax:  Remarks: 

Approved For Subcontractor Submittal:    

By:  Contractor: Date: 
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. Related Requirements: 

1. Section 012500 "Substitution Procedures" for administrative procedures for 
handling requests for substitutions made after the Contract award. 

1.2 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, on 
AIA Document G710. 

1.3 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of 
proposed changes in the Work that may require adjustment to the Contract Sum or the 
Contract Time. If necessary, the description will include supplemental or revised 
Drawings and Specifications. 

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

2. Within 10 days after receipt of Proposal Request, submit a quotation estimating 
cost 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. 
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 initiate a claim by submitting a request for a change to 
Architect. 
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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 Section 012500 "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. 

1.4 ADMINISTRATIVE CHANGE ORDERS 

A. Unit-Price Adjustment: See Section 012200 "Unit Prices" for administrative procedures 
for preparation of Change Order Proposal for adjusting the Contract Sum to reflect 
measured scope of unit-price work. 

1.5 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Work Change Proposal Request, Architect will issue a 
Change Order for signatures of Owner and Contractor on AIA Document G701. 

1.6 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: Architect may issue a Construction Change Directive 
on AIA Document G714. 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 complete 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 012600 
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1.2 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. 

1.3 SCHEDULE OF VALUES 

A. Coordination: Coordinate preparation of the schedule of values with preparation of 
Contractor's construction schedule.  

1. Coordinate line items in the schedule of values with other required administrative 
forms and schedules, including the following: 
a. Application for Payment forms with continuation sheets. 
b. Submittal schedule. 
c. Items required to be indicated as separate activities in Contractor's 

construction schedule. 

2. Submit the schedule of values to Architect and Construction Manager within 10 
days after Notice of Award of Contract or at the preconstruction meeting, 
whichever comes first.   

B. Format and Content: Use Project Manual table of contents as a guide to establish line 
items for the schedule of values. Provide at least one line item for each Specification 
Section. 

1. Identification: Include the following Project identification on the schedule of 
values: 
a. Project name and location. 
b. Name of Architect. 
c. Name of Construction Manager 
d. Architect's project number. 
e. SED number 
f. Contractor's name and address. 
g. Date of submittal. 

2. Arrange the schedule of values in tabular form with separate columns to indicate 
the following for each item listed: 
a. Related specification section or division. 
b. Description of the Work. 
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c. Name of subcontractor. 
d. Name of manufacturer or fabricator. 
e. Name of supplier. 
f. Change Orders (numbers) that reflect value. 
g. Dollar value as a percentage of the Contract Sum to nearest one-

hundredth percent, adjusted to total 100 percent. 

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports. Coordinate with 
Project Manual table of contents. Provide multiple line items for principal 
subcontract amounts in excess of five percent of the Contract Sum. No line item 
should exceed 10% of the contract sum. 

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
5. Provide a separate line item in the schedule of values for each part of the Work 

where Applications for Payment may include materials or equipment purchased 
or fabricated and stored, but not yet installed. 
a. Differentiate between items stored on-site and items stored off-site. If 

required, include evidence of insurance. 

6. Provide separate line items in the schedule of values for initial cost of materials, 
for each subsequent stage of completion, and for total installed value of that part 
of the Work. 

7. Allowances:  Provide a separate line item in the Schedule of Values for each 
allowance.  Show line-item value of unit-cost allowances, as a product of the unit 
cost, multiplied by measured quantity.  Use information indicated in the Contract 
Documents to determine quantities. 

8. Each item in the schedule of values and Applications for Payment shall be 
complete. Include total cost and proportionate share of general overhead and 
profit for each item 
a. Temporary facilities and other major cost items that are not direct cost of 

actual work-in-place may be shown either as separate line items in the 
schedule of values or distributed as general overhead expense, at 
Contractor's option.  

9. Include a line item for each of the following in the specified percentage of the 
Contract Sum: 
a. Submittals and Shop Drawings: 1% 
b. Meetings and Documentation: 2% 
c. O&M and Closeout: 3% 
d. Punch List: 1% 

10. Schedule Updating: Update and resubmit the schedule of values before the next 
Applications for Payment when fully executed Change Orders or Construction 
Change Directives result in a change in the Contract Sum. 

1.4 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be 
consistent with previous applications and payments as certified by Architect and paid 
for by Owner. 
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1. Initial Application for Payment, Application for Payment at time of Substantial 
Completion, and final Application for Payment involve additional requirements. 

2. Each Application for Payment after the Initial Application for Payment shall 
include lien wavers for amounts paid with respect to the immediately preceding 
Application for Payment. 

B. Payment Application Times: The date for each progress payment is indicated in the 
Agreement between Owner and Contractor. The period of construction work covered 
by each Application for Payment is the period indicated in the Agreement. 

1. Submit draft copy of Application for Payment seven days prior to due date for 
review by Architect and Construction Manager. 

C. Application for Payment Forms: Use AIA Document G732 and AIA Document G703 as 
form for Applications for Payment. 

D. Application Preparation: Complete every entry on form. Notarize and execute by a 
person authorized to sign legal documents on behalf of Contractor. Architect will return 
incomplete applications without action. 

1. Entries shall match data on the schedule of values and Contractor's construction 
schedule. Use updated schedules if revisions were made. 

2. Include amounts for work completed following previous Application for Payment, 
whether or not payment has been received. Include only amounts for work 
completed at time of Application for Payment. 

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

2. 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. 

3. Provide summary documentation for stored materials indicating the following: 
a. Value of materials previously stored and remaining stored as of date of 

previous Applications for Payment. 
b. Value of previously stored materials put in place after date of previous 

Application for Payment and on or before date of current Application for 
Payment. 

c. Value of materials stored since date of previous Application for Payment 
and remaining stored as of date of current Application for Payment. 

F. Payrolls and Payroll Records: 

1. In accordance with Article 8, Section 220 of the New York State Labor Law, 
every contractor and subcontractor must keep original payrolls or transcripts 
subscribed and affirmed as true under penalty of perjury. Payrolls must be 
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maintained for at least three years from the project's date of completion. At a 
minimum, payrolls must show the following information for each person 
employed on a public work project: 
a. Name  
b. Classification(s) in which the worker was employed  
c. Hourly wage rate(s) paid  
d. Supplements paid or provided  
e. Daily and weekly number of hours worked in each classification.  

2. Every contractor and subcontractor shall submit, within thirty (30) days after 
issuance of its first payroll and every thirty (30) days thereafter, a transcript of the 
original payrolls, subscribed and affirmed as true under penalty of perjury. 

G. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of 
mechanic's liens from subcontractors, sub-subcontractors, and suppliers for 
construction period covered by the previous application. 

1. Submit partial waivers on each item for amount requested, before deduction for 
retainage, on each item. 

2. When an application shows completion of an item, submit final or full waivers. 
3. Owner reserves the right to designate which entities involved in the Work must 

submit waivers. 
4. Waiver Delays:  Submit each Application for Payment with Contractor's waiver of 

mechanic's lien for construction period covered by the application. 
a. Submit final Application for Payment with or preceded by final waivers from 

every entity involved with performance of the Work covered by the 
application who is lawfully entitled to a lien. 

5. Waiver Forms:   
a. Submit partial waivers of lien on Partial Waiver of Liens Form included at 

the end of this Section, executed in a manner acceptable to Owner.  
b. Submit final waivers of lien on Final Waiver of Liens Form included at the 

end of this Section, executed in a manner acceptable to Owner 

H. Attachments to Applications for Payment: In addition to other requirements stated in 
the Contract Documents, include with each Application for Payment fully executed 
Partial Waiver of Liens Form and/or Final Waiver of Liens Form as applicable, and 
Payroll Certification on the forms included at the end of this Section. In addition, 
provide a current copy of the approved Contractor’s Construction Schedule, signed by 
all Prime Contractors, indicating agreement to the schedule. 

I. Transmittal: Submit two signed and notarized original copies of each Application for 
Payment to the Construction Manager by a method ensuring receipt within 24 hours. 
Both copies shall include waivers of lien, payroll certification forms and all other 
required attachments. 

1. Transmit each copy with a transmittal form listing attachments and recording 
appropriate information about application. 
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J. Initial Application for Payment: Administrative actions and submittals (that have been 
previously approved) 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. Products list. 
5. Submittal schedule. 
6. List of Contractor's staff assignments. 
7. List of Contractor's principal consultants. 
8. Copies of building permits. 
9. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 
10. Initial progress report. 
11. Report of preconstruction conference. 
12. Certificates of insurance and insurance policies. 
13. Performance and payment bonds. 
14. Data needed to acquire Owner's insurance. 
15. Initial settlement survey and damage report if required 

K. Application for Payment at Substantial Completion: After Architect issues the 
Certificate of Substantial Completion, submit an Application for Payment showing 100 
percent completion for portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete 
and a statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificate(s) of Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work. 

L. Final Payment Application: After completing Project closeout requirements, submit final 
Application for Payment with releases and supporting documentation not previously 
submitted and accepted, including, but not limited, to the following: 

1. Evidence of completion of Project closeout requirements. 
2. Insurance certificates for products and completed operations where required and 

proof that taxes, fees, and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
6. AIA Document G707, "Consent of Surety to Final Payment." 
7. Evidence that claims have been settled. 
8. Final Waiver of Liens Form 
9. Final meter readings for utilities, a measured record of stored fuel, and similar 

data as of date of Substantial Completion or when Owner took possession of and 
assumed responsibility for corresponding elements of the Work. 

10. Final liquidated damages settlement statement. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 

Attachments:  Partial Waiver of Liens Form 
    Final Waiver of Liens Form 
    Payroll Certification Form 
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REQUISITION FOR PARTIAL PAYMENT - WAIVER OF LIENS 
 

PROJECT OWNER 

  

  

  

GENERAL CONTRACTOR SUBCONTRACTOR/VENDOR 

  

  

  

  

CONTRACT WORK COMPLETE 

PROJECT: CONTRACT - $ 

TRADE:  CHANGE ORDERS - $ 

CONTRACT - $ TOTAL COMPLETE - $ 

CHANGE ORDERS - $ RETAINAGE (___%) - $ 

TOTAL CONTRACT - $ LESS PRE. REQ. - $ 

 THIS REQUISITION - $ 

 
Waiver of Lien 

 
The undersigned, upon receipt of the above requisition payment hereby releases and discharges the 
Owner of and from any liability or obligation in any way related to or arising out of this project up to 
and including the date of this document. 
 
The undersigned further covenants and agrees that it shall not in any way claim or file a mechanic's 
or other lien against the premises of the above designated project, or any part thereof, or against 
any fund applicable thereto for any of the work, labor, materials heretofore furnished by it in 
connection with the improvement of said premises. 
 
The undersigned further warrants that, in order to induce the Owner to release this partial payment, 
they have paid all claims for labor, material, insurance, taxes, equipment, etc., employed in the 
prosecution of the work above, to date of this requisition. 
 
The undersigned hereby releases and agrees to hold the Owner harmless from any and all claims 
in connection with the furnishing of such labor and materials, etc., for the construction of the 
aforementioned project. 
 
The undersigned further guarantees that all portions of the work furnished and/or provided by them 
are in accordance with the contract and that the terms of the contract with respect to these 
guarantees will hold for the period specified in said contract. 
 
IN WITNESS WHEREOF, we have executed under seal this release on the date below and to be 
legally bound hereby: 
 
WITNESS: ______________________________ FIRM: _________________________________ 
 
BY: _____________________________________ DATE: ________________________________ 
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CORPORATE ACKNOWLEDGEMENT 
 
State of 
      )SS. 
      ) 
County of 
 
On the ______________ day of ______________, before me came ____________________ to me 
known and who by me being duly sworn did depose and say that he resides at 
___________________ _____________; that he is the officer of the said corporation executing the 
foregoing instrument, that he knows the seal of said corporation, that the seal affixed to said 
instrument is such corporate seal, that it was so affixed by order of the Board of Directors of said 
corporation and that he signed his name thereto by like order. 
 
       ______________________________ 
           Notary Public 
INDIVIDUAL ACKNOWLEDGEMENT 
 
State of 
      )SS. 
      ) 
County of 
 
On the ___________ day of _________________, before me came _________________ to me 
known and who by me being duly sworn did depose and say that he resides at 
________________________ ______________________________ that he is the individual who 
executed the foregoing instrument. 
 
       ______________________________ 
           Notary Public 
PARTNERSHIP ACKNOWLEDGEMENT 
 
State of 
      )SS. 
      ) 
County of 
 
On the _________________ day of ________________, before me came _________________ to 
me known and who by me being duly sworn did depose and say that he resides at 
___________________ ______________________; that he is the partner in the firm of 
______________________________ doing business under the name of 
_______________________________ and that he executed the foregoing instrument on behalf of 
said partnership. 
 
       ______________________________ 
           Notary Public 





am an officer with the title of ______________________

in the firm of ___________________________and am authorized by that firm to sign and swear, under penalty

of perjury, to the validity and accuracy of the statements below.

(1) I pay or supervise the payment of laborers, workers and mechanics employed by ____________

on the 

project. During the payroll period commencing on the day of ____________ 20___ and ending the

 day of ___________ 20_______ all laborers, workers and mechanics employed on said project

were paid the wages and supplements recorded as earned on the attached payroll records. No deductions have

been made either directly or indirectly from the wages and supplements other than deductions shown on the

payroll records. 

(2) The payroll records submitted for the above project and attached hereto are correct and complete, 

and the wage rates for laborers, workers, and mechanics contained therein are not less than the applicable

wage rates stated in the Contract and as designated by the State Labor Department. The number of hours

shown for each employee reflects the actual hours worked by that employee. The classification shown for each

employee is accurate and conforms with the work he or she performed.

(3) Supplements required in the Contract that are in addition to the basic hourly wages have been or 

will be paid to the appropriate plans, funds or programs.

(4) Such statement so to be filed shall be verified by the oath of the Contractor that he or she has read 

such statement subscribed by him or her and knows the content thereof, and that the same is true of his or her

own knowledge except with respect to wages and supplements owing by subcontractors which may be

certified upon information and belief.

(5) All employees of this firm have submitted completed Form I-9, Employment Eligibility Verification

Form  which has been reviewed and signed by authorized representatives of the firm and are kept in the

employees' file. Also, any and all subcontractors have certified to us that all of their employees have  submitted

completed Form I-9 Employment Eligibility Verification Form, which have been reviewed and signed by authorized

representatives of the firm and are kept in the employees' file.

By: Firm 

Name

Title:

Firm 

Date: Address

Prime NOTARY

Subcontractor

PAYROLL CERTIFICATION
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on 
Project including, but not limited to, the following: 

1. General coordination procedures. 
2. Requests for Information (RFIs). 
3. Project Information Management (PIM) software. 
4. Project meetings. 

B. Related Requirements: 

1. Section 013200 "Construction Progress Documentation" for preparing and 
submitting Contractor's construction schedule. 

2. Section 017300 "Execution" for procedures for coordinating general installation 
and field-engineering services, including establishment of benchmarks and 
control points. 

3. Section 017700 "Closeout Procedures" for coordinating closeout of the Contract. 

1.2 DEFINITIONS 

A. RFI:  Request from Owner, Architect, or Contractor seeking information required by or 
clarifications of the Contract Documents. 

B. 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. 

1.3 INFORMATIONAL SUBMITTALS 

A. 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, and telephone number of entity performing subcontract or 
supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 
4. Submit list of subcontractors within 10 days after Notice of Award of Contract or 

at the preconstruction meeting, whichever comes first.  

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list 
of key personnel assignments, including superintendent and other personnel in 
attendance at Project site.  Identify individuals and their duties and responsibilities; list 
addresses and telephone numbers, including home, office, and cellular telephone 
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numbers and e-mail addresses.  Provide names, addresses, and telephone numbers of 
individuals assigned as alternates in the absence of individuals assigned to Project. 

1. Post copies of list in project meeting room, in temporary field office, and by each 
temporary telephone.  Keep list current at all times. 

1.4 GENERAL 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 that depend on each 
other for proper installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results 
where installation of one part of the Work depends on installation of other 
components, before or after its own installation. 

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

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

B. Coordination, Multiple Prime Contracts: 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.  Each Contractor shall coordinate its 
operations with operations, included in different Sections, that depend on each other 
for proper installation, connection, and operation 

C. Prepare memoranda for distribution to each party involved, outlining special 
procedures required for coordination.  Include such items as required notices, reports, 
and list of attendees at meetings. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of 
their Work is required. 

D. 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. Preparation of the schedule of values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 

E. 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. 
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1. Salvage materials and equipment involved in performance of, but not actually 
incorporated into, the Work.  See other Sections for disposition of salvaged 
materials that are designated as Owner's property. 

F. Use of the Site:  The Construction Manager will administer allocation of available space 
equitably among separate Prime Contractors and other entities needing access and 
space, so as to produce the best overall efficiency in performance of the total work of 
the project.  Each Contractor shall schedule deliveries so as to minimize space and 
time requirements for storage of materials and equipment on site. 

1.5 REQUESTS FOR INFORMATION (RFIs) 

A. Requests for Information (RFI’s) are requests for clarifications or questions regarding 
the contract drawings and specifications, not contract terms, scheduling items, or 
general correspondence, nor, are they to be as a means to describe or request 
approval of alternate construction means, methods or concepts or substitution for 
materials, systems means and methods.   

1. Carefully study and compare the Contract Documents, field conditions, other 
Owner-provided information, Contractor-prepared coordination drawings, and 
prior Project correspondence and documentation prior to submitting a Request 
for Information. 

B. 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. 

1. RFIs shall originate with Contractor.  RFIs submitted by entities other than 
Contractor will be returned with no response.  Architect will return RFIs submitted 
to Architect by other entities controlled by Contractor with no response. 

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

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

1. Project name. 
2. Project number. 
3. Date. 
4. Name of Contractor. 
5. Name of Architect and Construction Manager 
6. RFI number, numbered sequentially. 
7. RFI subject. 
8. Specification Section number and title and related paragraphs, as appropriate. 
9. Drawing number and detail references, as appropriate. 
10. Field dimensions and conditions, as appropriate. 
11. Contractor's suggested resolution.  If Contractor's suggested resolution impacts 

the Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 
12. Contractor's signature. 
13. Attachments:  Include sketches, descriptions, measurements, photos, Product 

Data, Shop Drawings, coordination drawings, and other information necessary to 
fully describe items needing interpretation. 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
     May 12, 2017 

                                              013100 - 4  PROJECT MANAGEMENT AND COORDINATION 

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

D. RFI Forms: Architect will furnish electronic version of form bound in Project Manual. 

1. Attachments shall be electronic files in Adobe Acrobat PDF format. 

E. Architect's Action:  Architect will review each RFI, determine action required, and 
respond.  Allow seven working days for Architect's response for each RFI.  RFIs 
received by Architect after 1:00 p.m. will be considered as received the following 
working day. 

1. Based upon the amount of RFI’s received and their level of content, the Architect 
will establish the level of importance of each RFI and allow sufficient time in the 
Architect's professional judgment to permit adequate review.   

2. The following Contractor-generated RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for approval of Contractor's means and methods. 
d. Requests for coordination information already indicated in the Contract 

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

3. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt of additional 
information. 

4. 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 a change proposal 
according to the General Conditions of the Contract 

a. If the Contractor believes the RFI response warrants change in the 
Contract Time or the Contract Sum, notify Architect in writing within 15 
calendar days of receipt of the RFI response. 

F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI 
number.  Submit log weekly; include the following: .    

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect and Construction Manager. 
4. RFI number including RFIs that were returned without action or withdrawn. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received. 
8. Identification of related Minor Change in the Work, Construction Change 

Directive, and Proposal Request, as appropriate. 
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G. On receipt of Architect's action, update the RFI log and immediately distribute the RFI 
response to affected parties.  Review response and notify Architect within seven days if 
Contractor disagrees with response. 

1.6 PROJECT INFORMATION MANAGEMENT (PIM)  SITE 

A. Use the Project Information Management (PIM) software transmission server software 
for purposes of hosting and managing project communication and documentation until 
Final Completion.  Project Information Management (PIM) software site includes the 
following functions: 

1. Project directory. 
2. Project correspondence. 
3. Meeting minutes. 
4. Contract modifications forms and logs. 
5. RFI forms and logs. 
6. Task and issue management. 
7. Photo documentation. 
8. Schedule and calendar management. 
9. Submittals forms and logs. 
10. Payment application forms. 
11. Drawing and specification document hosting, viewing, and updating. 
12. Online document collaboration. 
13. Reminder and tracking functions. 
14. Archiving functions. 

B. Owner will provide Project Information Management (PIM) software user licenses for 
use of the Architect, Contractor, Construction Manager, and Architect's consultants.   

C. The project will utilize Submittal Exchange Project Information Management (PIM) 
software to track submittals and RFI’s.  

D. Post electronic submittals as PDF electronic files directly to the Submittal Exchange 
server, specifically established for Project. 

1.7 PROJECT MEETINGS 

A. General:  The Construction Manager will schedule and conduct meetings and 
conferences at Project site unless otherwise indicated. 

1. Attendees:  Construction Manager will inform participants and others involved, 
and individuals whose presence is required, of date and time of each meeting.  
Construction Manager will notify Owner and Architect of scheduled meeting 
dates and times. 

2. Agenda:  Construction Manager will prepare the meeting agenda and distribute 
the agenda to all invited attendees. 

3. Minutes: Construction Manager will record significant discussions and 
agreements achieved and distribute the meeting minutes to everyone concerned, 
including Owner, and Architect, within three days of the meeting. 
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B. Preconstruction Conference:  Construction Manager will schedule and conduct a 
preconstruction conference before starting construction, at a time convenient to Owner 
and Architect, but no later than 14 days after Notice to Proceed.  

a. Attendees: Authorized representatives of Owner, Construction Manager, 
Architect, and their consultants; Contractor and its superintendent; major 
subcontractors; manufacturers; suppliers; and other concerned parties 
shall attend the conference.  All participants at the conference shall be 
familiar with Project and authorized to conclude matters relating to the 
Work. 

b. Agenda: Discuss items of significance that could affect progress, including 
the following:  
 
1) Tentative construction schedule. 
2) Phasing. 
3) Critical work sequencing. 
4) Designation of responsible personnel. 
5) Procedures for processing field decisions and Change Orders. 
6) Procedures for processing Applications for Payment. 
7) Distribution of the Contract Documents. 
8) Submittal procedures. 
9) Preparation of Record Documents Procedures for RFIs. 
10) Use of the premises and existing building. 
11) Work restrictions. 
12) Working hours. 
13) Owner's occupancy requirements. 
14) Procedures for moisture and mold control. 
15) Procedures for disruptions and shutdowns. 
16) Construction waste management and recycling. 
17) Parking availability. 
18) Office, work, and storage areas. 
19) Equipment deliveries and priorities. 
20) First aid. 
21) Progress cleaning. 
22) Responsibility for temporary facilities and controls. 
23) Security 
24) Waste management protocols. 

c. Contractor shall submit the following items at this meeting:  
1) Preliminary Contractor's Construction Schedule (if schedule has not 

yet been submitted). 
2) List of Subcontractors. 
3) Schedule of Values. 
4) Submittal Schedule. 
5) Products List (Proposed products and manufacturers including any 

substitution products proposed). 

2. Minutes:  Construction Manager will record and distribute meeting minutes. 

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site 
before each construction activity that requires coordination with other construction. 
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1. 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 and Construction Manager of scheduled meeting 
dates. 

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

a. Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility requirements. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written instructions. 
n. Warranty requirements. 
o. Compatibility of materials. 
p. Acceptability of substrates. 
q. Temporary facilities and controls. 
r. Space and access limitations. 
s. Regulations of authorities having jurisdiction. 
t. Testing and inspecting requirements. 
u. Installation procedures. 
v. Coordination with other work. 
w. Required performance results. 
x. Protection of adjacent work. 
y. Protection of construction and personnel. 

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

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

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

1. Construction Manager will conduct the conference to review requirements and 
responsibilities related to Project closeout. 

2. Attendees:  Authorized representatives of Owner, Architect, and their 
consultants; Contractor and its superintendent; major subcontractors; suppliers; 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
     May 12, 2017 

                                              013100 - 8  PROJECT MANAGEMENT AND COORDINATION 

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. 

3. 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. Preparation of Contractor's punch list. 
h. Procedures for processing Applications for Payment at Substantial 

Completion and for final payment. 
i. Submittal procedures. 
j. Coordination of separate contracts. 
k. Owner's partial occupancy requirements. 
l. Installation of Owner's furniture, fixtures, and equipment. 
m. Responsibility for removing temporary facilities and controls. 

4. Minutes:  Entity conducting meeting will record and distribute meeting minutes. 

E. Progress Meetings:  Construction Manager will conduct progress meetings at bi-weekly 
or twice monthly intervals. 

1. Coordinate preparation of payment requests with dates of meetings. 
2. Attendees:  In addition to representatives of Owner, Contractor 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. 
a. A representative of Contractor shall be present at every progress meeting, 

regardless of whether or not that Contractor is performing work at the site 
at the time. 

b. Any decision reached at a job meeting shall be binding on a Contractor, 
whether or not he or his representative is present at such job meeting. 

3. Agenda:  Review and correct or approve minutes of previous progress meeting.  
Review other items of significance that could affect progress.  Include topics for 
discussion as appropriate to status of Project. 

a. 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.  
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. 
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1) Review schedule for next period (2-week look ahead schedule) 

b. Review present and future needs of each entity present, including the 
following: 

1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Progress cleaning. 
10) Quality and work standards. 
11) Status of correction of deficient items. 
12) Field observations. 
13) Status of RFIs. 
14) Status of proposal requests. 
15) Pending changes. 
16) Status of Construction Change Directives. 
17) Status of Change Orders. 
18) Pending claims and disputes. 
19) Documentation of information for payment requests. 
20) Waste management. 

4. Minutes:  Construction Manager will record and distribute the meeting minutes to 
each party present, to others affected by decisions or actions resulting from each 
meeting and to parties requiring information. 

a. Schedule Updating:  Revise Contractor's construction schedule after each 
progress meeting where revisions to the schedule have been made or 
recognized.  Issue revised schedule concurrently with the report of each 
meeting 

F. Coordination Meetings: Construction Manager will conduct Project coordination 
meetings at bi-weekly intervals or as required by the Construction Manager.   Project 
coordination meetings are in addition to specific meetings held for other purposes, 
such as progress meetings and preinstallation conferences. 

1. Attendees:  In addition to representatives of Owner, Construction Manager and 
Architect, each contractor, subcontractor, supplier, and other entity concerned 
with current progress or involved in planning, coordination, or performance of 
future activities shall be represented at these meetings.  All participants at the 
conference shall be familiar with Project and authorized to conclude matters 
relating to the Work 

2. Agenda:  Coordinate work for the ensuing two weeks. Review and correct or 
approve minutes of the previous coordination 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. At the close of the meeting, each prime Contractor shall, in an agreed 
format, provide a summarized two week work plan to the Construction 
Manager. 

3. Any decision reached at a job meeting shall be binding on a Contractor, whether 
or not he or his representative is present at such job meeting 

4. Reporting: Construction Manager will record meeting results and distribute 
copies to everyone in attendance and to others affected by decisions or actions 
resulting from each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 

ATTACHMENT: 

REQUEST FOR INFORMATION FORM 
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REQUEST FOR INFORMATION (RFI FORMAT) 
 

Contractor: 
 

Architect: KG&D Architects, PC 

Address: 
 

Address: 285 Main Street, Mt. Kisco, NY 10549 

Telephone: Telephone:   914-666-5900 

Fax: Fax:  914-666-0051 

Email: Email: rcarper@kgdarchitects.com  
    

Project Name: Project Location: 
 

RFI Number: Date of Request:  Requested Date of Response (5 business days 
minimum): 

Description, complete with backup data as necessary attached hereto: 
 
 
 
 
 

Sketches of Conditions Specification Paragraph 
Reference(s): 

Drawing Reference(s): 
 
 
 

Proposed Solution: 
 
 
 

Cost Impact: Time Impact: 
 

Trade/Specialty Contractors Affected: 
 

Trade/Specialty Contractors Coordinated With: 
 

Submitted By: 
 

Architect's Response: 
 
 
 

By: Date of Response: 
 

 

mailto:rcarper@kgdarchitects.com
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SECTION 013115 – COORDINATION DRAWINGS 

PART 1 - GENERAL 

1.1 SUMMARY  

A. This Section includes preparation of coordination drawings for architectural, structural, 
mechanical, plumbing, fire protection, fire alarm, lighting, information technology, 
security, and electrical Work. 

B. Related Sections include the following: 
 

1. Division 21, 22, 23, 26, 27 and 28 for additional requirements. 

1.2 DEFINITION AND INTENT 

A. The Contract Drawings are diagrammatic only and are not intended to show the 
alignment, exact physical locations, or configurations of such Work.  Performance by 
the Contractor shall be required to the extent consistent with the Contract Documents 
and reasonably inferable from them as being necessary to produce the intended 
results.  Where possible, the Contractor shall take field measurements and verify field 
conditions and shall carefully compare such field measurements and conditions and 
other information known to the Contractor with the Contract Documents before 
commencing coordination drawings. 

B. Coordination drawings are drawings prepared by Contractor that superimpose Work of 
multiple trades involved in the construction process.  Coordination drawings indicate 
systems and components to be installed by the Contractor to maximize clear height 
and free area in ceiling cavities, allow for proper and adequate equipment service 
clearances, minimize space required by shafts and chases and provide the most 
efficient functioning and use of materials possible while complying with the final 
performance and finished appearance required by the Contract Documents. 

C. Coordination drawings are intended to show the relationship and integration of different 
construction elements that require coordination during fabrication or installation to fit in 
the space provided, to function as intended, and to present the intended final finished 
appearance.  

D. Coordination Drawings are not a replacement for shop drawings specified in the 
technical specifications or the Record Drawings required in Division 01.  

E. The Contractor shall manage the process so that each trade/ sub contractor provides 
all required information in a timely manner. Coordination Drawings may be completed 
on a phased basis so as not to delay the overall project schedule. The CPM Schedule 
specified elsewhere in Division 01 Section “Construction Progress Documentation” 
shall include the submission of Coordination Drawings. The same shall demonstrate 
how the Contractor intends to integrate the submission of Coordination Drawings to 
suit the overall project schedule. The Contractor shall pay all costs for reproducing 
copies of coordination drawings for use in the field.  
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F. Contractor shall maintain equipment access and pathways as indicated on the 
Drawings. Floor space in MEP equipment rooms shall be maintained as indicated on 
the Architectural Drawings. Contractor shall clearly indicate access and floor space to 
be maintained in coordinated shop drawings submitted to the Owner and Architect as 
per the Specifications. 

G. Fully coordinated Ceiling Coordination Drawings must be received and approved by 
the Architect before any associated ceiling shop drawings of any trade will be 
reviewed. 

H. Sprinkler heads depicted on architectural drawings are intended to indicate design 
intent of layout only. 

1.3 CONTRACTOR'S USE OF ARCHITECT'S CAD FILES 

A. Refer to Division 01 Section “Submittal Procedures” for availability of and use of  
Architect’s CAD Background Drawings. 

1.4 SUBMITTALS 

A. Coordination Drawings: Prepare and submit as informational submittal within 15 days 
of Notice to Proceed.   

B. Submit coordination drawings in the same manner as shop drawings; refer to Section 
013300 Submittal Procedures.   

1.5 PROJECT CONDITIONS 

A. Maintain marked up set of coordination drawings at Project site available for reference 
by Owner, Construction Manager and Architect.   

B. Maintain original CAD drawings or base drawings used to produce coordination 
drawings updated with revisions to reflect actual construction.  Make drawing revisions 
at time of change to construction; Transfer information to CAD drawings no later than 
every 7 days. 

C. Failure to submit coordination drawings will result in no changes to contract sum for 
necessary corrections to uncoordinated work. 

 

PART 2 - PRODUCTS (Not Used) 
 

PART 3 - EXECUTION  

3.1 PREPARATION OF COORDINATION DRAWINGS, GENERAL 

A. Prepare coordination drawings for Project using CAD drawings or similar coordination 
documentation overlay drawings indicating coordination of the project. 
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B. CAD Drawings: Produce coordination drawings and overlays using Architect’s 
electronic base drawings furnished by the Architect.   

1. Each Prime Contractor shall be assigned a layer to create the detailing work of 
each section or division of the Specifications requiring coordination. Each Prime 
Contractor shall ensure that the layer assigned to them cannot be modified by 
another Contractor or trade, and that the final product clearly differentiates which 
Contractor or trade is responsible for the respective information shown. The latter 
may occur through the use of colors or other distinct graphic methods. 

C. The Construction Manager will assume overall coordination responsibilities for the 
preparation of the coordination drawings, and shall work in collaboration with each 
Prime Contractor to coordinate work by more than one contract. 

1. The Construction Manager will coordinate the addition of trade-specific 
information to coordination drawings by multiple contractors in a sequence that 
best provides for coordination of the information and resolution of conflicts 
between installed components. 

3.2 INFORMATION REQUIRED IN COORDINATION DRAWINGS  

A. Architectural Work Information Required in Coordination Drawings: 
 

1. Items which are recessed into ceilings and ceiling plenums, or surface mounted 
to ceilings. 

2. Anchorages, fastenings, and supporting for items recessed in, attached to, or 
suspended from ceilings or structure above ceilings. 

3. Firewalls, Fire Barrier, Fire partitions and smoke partitions on coordination 
drawings for coordination of life safety requirements. 

B. Plumbing Work Information Required in Coordination Drawings: 
 

1. Sizes and bottom elevations of piping with insulation thickness included.  
2. Dimensions of major components, such valves, access doors and cleanouts. 
3. Fire-rated enclosures around piping  
4. Support of all roof mounted plumbing piping and equipment. 
5. Required space to install, service and maintain all plumbing mechanical items 

and systems. 

C. HVAC Work Information Required in Coordination Drawings: 
 

1. Sizes and bottom elevations of ductwork, piping with insulation thickness 
included. 

2. Fire dampers. 
3. Acoustical lining in ductwork. 
4. Identification of ductwork pressure class. 
5. Dimensions of major components, such as dampers, valves, diffusers, access 

doors, cleanouts and electrical distribution equipment. 
6. Fire-rated enclosures around ductwork. 
7. Support of all roof mounted HVAC piping and equipment. 
8. Required space to install, service and maintain all HVAC items and systems. 
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D. Electrical Work Information Required in Coordination Drawings: 
 

1. Electrical Work, including telecommunications, data, security, lighting and fire 
alarm systems. 

2. Runs of vertical and horizontal conduit 1-1/4-inch diameter and larger. 
3. Light fixture locations. 
4. Emergency egress light locations. 
5. Smoke detector, and other fire alarm device locations. 
6. Panelboard, switchboard, transformer, cable tray, and motor control center, and 

exit signs. 
7. Location of pull boxes and junction boxes, dimensioned from column center lines. 
8. Bottom elevation of all conduit runs 1-1/4 -inch diameter and larger and of all 

cable trays. 
9. Support of all roof mounted conduit and photovoltaic equipment, cameras, and 

security system devices. 
10. Required space to install, service and maintain all electrical items and systems. 
11. Lightning protection. 

E. Fire Protection System Information Required in Coordination Drawings: 
 

1. Locations of standpipes, valves, mains piping, branch lines, pipe drops, and 
sprinkler heads. 

2. Bottom elevation of main and branch lines. 

F. Structural Work Information Required in Coordination Drawings: 
 

1. Ceiling system. 
2. Openings and sleeve locations required in slabs, walls, beams and other 

structural elements, including required openings not indicated on Contract 
Documents. 

3. Slab edge locations and locations of sleeves dimensioned from building lines and 
floor lines. 

G. Ceiling Systems and Plenum Space in Coordination Drawings: 
 

1. For mechanical, plumbing, fire protection, fire alarm, electrical, controls, and 
telecommunications Work penetrating acoustical ceilings, show locations of each 
item (including sprinkler heads, diffusers, grilles, access doors, light fixtures, 
smoke detectors, exit signs, speakers, and other visible ceiling mounted devices) 
relative to acoustical ceiling grid or to wall in gypsum board ceilings. 

2. Locate components within ceiling plenums to maximize clear area for future 
installations of lights and equipment. 

3. Clearly indicate areas of conflict between light fixtures, diffusers and grilles and 
plenum boxes and other components on coordination drawings. 

4. Draw elements to dimensions appropriate for products to be installed.  Use of 
symbols is not acceptable. 

3.3 CONFLICTS IN COORDINATION DRAWINGS 

A. The Construction Manager will review the Coordination Drawings to identify areas of 
conflicts and obstacles, and together with the separate Prime Contractors, work to 
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resolve the trade conflicts as well as clashes within each trade, until all conflicts are 
fully coordinated.  

1. Each Prime Contractor shall revise their respective portions of the Coordination 
Drawings to eliminate the collisions and interferences identified.  

2. Each Prime Contractor shall determine that all work can be installed without 
interference. 

3. Each Prime Contractor shall approve the revised Coordination Drawings in 
writing indicating approval of installation coordination and clearances. 

B. In the case of unresolved interference, the Construction Manager will notify the 
Architect. The Architect will then suggest to the Construction Manager as to how to 
revise the Coordination Drawings to eliminate interference.  The Prime Contractors 
shall then revise their respective Drawings to eliminate the interference. 

1. Each Prime Contractor shall approve the revised Coordination Drawings in 
writing indicating approval of installation coordination and clearances. 

3.4 PREPARATION OF COORDINATION DRAWINGS   

A. Organize coordination drawing submittals as follows: 
 

1. Floor Plans:  Provide floor plans and reflected ceiling plans for all floors.  Show 
architectural, structural, mechanical, plumbing, fire protection, fire alarm, 
electrical, and telecommunications elements on floor plans and reflected ceiling 
plans. 

2. Equipment Rooms and Spaces:  Provide large scale drawings for equipment 
rooms and spaces showing plans and elevations of mechanical, plumbing, fire 
protection, electrical, and telecommunications equipment. 

3. Structural Penetrations:  Provide coordination drawings for each floor indicating 
penetrations and openings required for all trades. 

4. In public and occupied areas without scheduled finish ceilings, appearance is a 
major coordination factor.  Reposition proposed locations of work after 
Coordination Drawing review by the Architect.  Provide adjustments to the exact 
size, location and offsets of ducts, pipes, and conduit to achieve reasonable 
appearance objectives.   Provide these adjustments as part of the Contract or 
notify the Architect immediately as to why the adjustment cannot be made. 

B. Prepare coordination drawings to a scale of 1/4" = 1'- 0" or larger (1/2"= 1'-0" for 
mechanical room plans); detailing major elements, components, and systems of 
mechanical equipment and materials in relationship with other systems, installations, 
and building components.  Indicate locations where space is limited for installation and 
access and where sequencing and coordination of installations are of importance to the 
efficient flow of the Work, including (but not necessarily limited to) the following:  

 
1. Detail complex areas at larger scale than typical floor plans. 
2. Use a common architectural layout as background. 
3. Indicate ductwork, pipes with 6-inch diameter and greater, and conduits with 3-

inch diameter and greater by double lines.  Use single lines for smaller 
mechanical piping and all electrical conduits.  Draw piping, ductwork, lighting 
fixtures, and cable trays in scale. 
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4. Circle and clearly note deviations from Contract Documents with reason for 
deviation stated. 

5. Provide name of representative of each subcontractor whose Work is indicated 
on coordination drawings, verifying their review and approval that their Work has 
been coordinated with each other trade and with architectural and structural 
Work. 

END OF SECTION 013115 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the 
progress of construction during performance of the Work, including the following: 

1. Startup construction schedule. 
2. Contractor's construction schedule. 
3. Construction Manager’s construction schedule. 
4. Project construction schedule 
5. Construction schedule updating reports. 
6. Daily construction reports. 
7. Site condition reports. 
8. Special reports. 

B. Related Requirements: 

1. Section 013300 "Submittal Procedures" for submitting schedules and reports. 
2. Section 014000 "Quality Requirements" for submitting a schedule of tests and 

inspections.  

1.2 DEFINITIONS 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, 
monitoring, and controlling the construction project.  Activities included in a 
construction schedule consume time and resources. 

1. Critical Activity:  An activity on the critical path that must start and finish on the 
planned early start and finish times. 

2. Predecessor Activity:  An activity that precedes another activity in the network. 
3. Successor Activity:  An activity that follows another activity in the network. 

B. CPM:  Critical path method, which is a method of planning and scheduling a 
construction project where activities are arranged based on activity relationships.  
Network calculations determine when activities can be performed and the critical path 
of Project. 

C. Critical Path:  The longest connected chain of interdependent activities through the 
network schedule that establishes the minimum overall Project duration and contains 
no float. 

D. Event:  The starting or ending point of an activity. 

E. Float:  The measure of leeway in starting and completing an activity. 
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1. Free float is the amount of time an activity can be delayed without adversely 
affecting the early start of the successor activity. 

2. Total float is the measure of leeway in starting or completing an activity without 
adversely affecting the planned Project completion date. 

F. Milestone:  A key or critical point in time for reference or measurement. 

G. Contractor's Construction Schedule:  A construction schedule for the Work of a Prime 
Contractor, prepared by that Prime Contractor. 

H. Construction Manager’s Construction Schedule: A construction schedule for the 
Project, prepared by the Construction Manager with no input from Prime Contractors, 
indicating milestones, Phasing, and other general requirements for the prosecution of 
the Work of all Contracts. 

I. Project Construction Schedule:  A coordinated construction schedule for the Project, 
prepared and maintained by the Construction Manager, indicating an overall 
construction schedule for the entire Project with input from all Prime Contractors, 
coordinated by the Construction Manager, and accepted by all Prime Contractors. 

1.3 INFORMATIONAL SUBMITTALS 

A. Format for Submittals:  Submit required submittals in the following format: 
 

1. PDF electronic file. 

B. Startup construction schedule. 

C. Startup Network Diagram:  Of size required to display entire network for entire 
construction period.  Show logic ties for activities. 

D. Contractor's Construction Schedule:  Initial schedule, of size required to display entire 
schedule for entire construction period. 

1. Submit a working digital copy of schedule, using software indicated, and labeled 
to comply with requirements for submittals  

2. Construction Manager will review schedule for compliance with Construction 
Manager’s Construction Schedule 

E. Construction Schedule Updating Reports:  Submit with Applications for Payment. 
 

F. Daily Construction Reports:  Submit at monthly intervals. 

G. Site Condition Reports:  Submit at time of discovery of differing conditions. 

H. Special Reports:  Submit at time of unusual event.  

I. Qualification Data:  For scheduling personnel. 
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1.4 QUALITY ASSURANCE 

A. Scheduling Personnel Qualifications:  A consultant or a person in the Contractor’s 
employ who is  experienced in CPM project scheduling and reporting, with capability of 
reviewing Construction Manager's Construction Schedule and Project Construction 
Schedule, correlating them with Contractor’s Construction Schedule, and providing 
feedback reports within time schedule specified.  

B. Prescheduling Conference: After receipt of preliminary Contractor’s Construction 
Schedule from all Prime Contractors, Construction Manager will conduct a schedule 
review and coordination conference at Project site to comply with requirements in 
Section 013100 "Project Management and Coordination." Construction Manager will 
review methods and procedures related to the Project Construction Schedule including, 
but not limited to, the following: 

1. Review software limitations and content and format for reports. 
2. Verify availability of qualified personnel needed to develop and update schedule. 
3. Review submittal requirements and procedures. 
4. Discuss constraints, including phasing, area separations, interim milestones and 

partial Owner occupancy. 
5. Review delivery dates for Owner-furnished products. 
6. Review schedule for work of Owner's separate contracts 
7. Review time required for review of submittals and resubmittals. 
8. Review requirements for tests and inspections by independent testing and 

inspecting agencies. 
9. Review time required for completion and startup procedures. 
10. Review and finalize list of construction activities to be included in schedule. 
11. Review procedures for updating schedule. 
12. Discuss constraints, including phasing work 

1.5 COORDINATION 

A. Coordinate Contractor's construction schedule with the schedule of values, submittal 
schedule, progress reports, payment requests, and other required schedules and 
reports. 

1. Secure time commitments for performing critical elements of the Work from 
entities involved. 

2. Coordinate each construction activity in the network with other activities and 
schedule them in proper sequence. 

1.6 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. The form of the Contractor’s Construction Schedule will be a CPM schedule. 

B. Computer Scheduling Software:  Prepare schedules using current version of a program 
that has been developed specifically to manage construction schedules. 

C. Scheduling Consultant:  Engage a consultant to provide planning, evaluation, and 
reporting using CPM scheduling. 
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1. In-House Option:  Owner may waive the requirement to retain a consultant if 
Contractor employs skilled personnel with experience in CPM scheduling and 
reporting techniques.  Submit qualifications. 

2. Meetings:  Scheduling consultant shall attend all meetings related to Project 
progress, alleged delays, and time impact. 

D. Time Frame:  Extend schedule from date established for the Notice of Award to date of 
final completion. 

1. Contract completion date shall not be changed by submission of a schedule that 
shows an early completion date, unless specifically authorized by Change Order. 

E. Activities:  Treat each story or separate area as a separate numbered activity for each 
main element of the Work.  Comply with the following: 

1. Activity Duration:  Define activities so no activity is longer than 20 days, unless 
specifically allowed by Architect. 

2. Procurement Activities:  Include procurement process activities for long lead 
items and major items, requiring a cycle of more than 60 days, as separate 
activities in schedule.  Procurement cycle activities include, but are not limited to, 
submittals, approvals, purchasing, fabrication, and delivery. 

3. Submittal Review Time:  Include review and resubmittal times indicated in 
Section 013300 "Submittal Procedures" in schedule.  Coordinate submittal 
review times in Contractor's construction schedule with submittal schedule. 

4. Startup and Testing Time:  Include no fewer than 15 days for startup and testing. 
5. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion, and allow time for Architect's administrative procedures 
necessary for certification of Substantial Completion. 

6. Punch List and Final Completion:  Include not more than 30 days for completion 
of punch list items and final completion. 

F. Constraints: Include constraints and work restrictions indicated in the Contract 
Documents and as follows in schedule, and show how the sequence of the Work is 
affected. 

1. Phasing: Arrange list of activities on schedule by phase. 
2. Work under More Than One Contract: Include a separate activity for each 

contract. 
3. Work by Owner: Include a separate activity for each portion of the Work 

performed by Owner. 
4. Owner-Furnished Products: Include a separate activity for each product. Include 

delivery date indicated in Section 011000 "Summary." Delivery dates indicated 
stipulate the earliest possible delivery date. 

5. Work Restrictions: Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 
b. Limitations of continued occupancies. 
c. Uninterruptible services. 
d. Partial occupancy before Substantial Completion. 
e. Use-of-premises restrictions. 
f. Provisions for future construction. 
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g. Seasonal variations. 
h. Environmental control. 
 

6. Work Stages:  Indicate important stages of construction for each major portion of 
the Work, including, but not limited to, the following: 

a. Subcontract awards. 
b. Submittals. 
c. Purchases. 
d. Mockups.  
e. Fabrication. 
f. Sample testing. 
g. Deliveries. 
h. Installation. 
i. Tests and inspections. 
j. Adjusting. 
k. Curing. 
l. Startup and placement into final use and operation. 

G. Milestones:  Include milestones indicated in the Contract Documents and in the 
Construction Manager’s Construction Schedule, including, but not limited to, the Notice 
to Proceed, Substantial Completion, and final completion, and the interim milestones 
indicated on the Schedule. 

H. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to 
occur or commence prior to submittal of next schedule update.  Summarize the 
following issues: 

1. Unresolved issues. 
2. Unanswered Requests for Information. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 
5. Pending modifications affecting the Work and Contract Time. 

I. Contractor's Construction Schedule Updating:  At bi-weekly intervals, update schedule 
to reflect actual construction progress and activities.  Issue schedule one week before 
each regularly scheduled progress meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions 
have been recognized or made.  Issue updated schedule concurrently with the 
report of each such meeting. 

2. Include a report with updated schedule that indicates every change, including, 
but not limited to, changes in logic, durations, actual starts and finishes, and 
activity durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 
4. In no event shall any progress report constitute an adjustment in the Contract 

Time, any Milestone Date or the Contract Sum unless any such adjustment is 
agreed to by the Owner and authorized pursuant to Change Order. 

J. Recovery Schedule:  When periodic update indicates the Work is 14 or more calendar 
days behind the current approved schedule, submit a separate recovery schedule 
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indicating means by which Contractor intends to regain compliance with the schedule.  
Indicate changes to working hours, working days, crew sizes, and equipment required 
to achieve compliance, and date by which recovery will be accomplished. 

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

1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and 

post in the same locations. Delete parties from distribution when they have 
completed their assigned portion of the Work and are no longer involved in 
performance of construction activities. 

1.7 PROJECT CONSTRUCTION SCHEDULE 

A. Form: The form of the Project Construction Schedule will be a CPM schedule. 

B. Responsibilities: The Construction Manager will provide services as the overall project  
scheduling coordinator for Project planning, scheduling and control.  The Construction 
Manager will prepare and maintain the overall Project Construction Schedule with input 
from the Prime Contractors. 

C. Preparation: The procedure for the preparation of the Project Construction Schedule 
shall be as follows:   

 
1. Within 10 days after Notice of Award of Contract or at the preconstruction 

meeting, whichever comes first,  each Prime Contractor shall prepare and submit 
to the Construction Manager, for review and coordination, a detailed start up 
Contractor’s Construction Schedule for his Work showing the details of his 
compliance with the Construction Manager’s Construction Schedule. Contractor’s 
Construction Schedule shall indicate that the Phases of the Project be 
Substantially Complete by the dates indicated in the Construction Manager’s 
Construction Schedule. 

2. The Construction Manager will review the Contractor’s Construction Schedule 
and shall advise the Contractor if its schedule is acceptable for incorporation into 
the Project Construction Schedule, or if revisions will have to be made.  

3. Each Prime Contractor shall cooperate with each other and with the Construction 
Manager in coordinating each Contractor’s Construction Schedule to produce the 
Project Construction Schedule.   

4. When the coordinated Project Construction Schedule is produced by the 
Construction Manager, each Prime Contractor shall signify acceptance of 
Schedule by signing the schedule. 

D. Updates/Revisions: The Construction Manager will update the Project Construction 
Schedule at bi-weekly intervals to reflect actual construction progress and activities, 
based on feedback reports of Prime Contractors. Each Prime Contractor shall issue 
revised scheduling report (update) to the Construction Manager one week before each 
regularly scheduled progress meeting.  
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1. Construction Manager will revise Project Construction Schedule immediately 
after each meeting or other activity where revisions have been recognized or 
made.  Construction Manager will issue updated schedule concurrently with the 
report of each such meeting. 

2. As the Work progresses, Project Construction Schedule will indicate Actual 
Completion percentage for each activity. 

3. The Contractor shall monitor the progress of its work for conformance with the 
requirements of the construction schedule and shall promptly advise the 
Construction Manager of any delays or potential delays.  

4. If a schedule update is not submitted by the Contractor in a timely fashion, the 
Contractor shall accept the Project Construction Schedule prepared by the 
Construction Manager as the construction schedule to be used in carrying out its 
work and the Contractor waives its rights to claim damage or delay associated 
with the time requirements set forth in the updated Project Construction 
Schedule.   

5. The Owner reserves the right to adjust the Project Construction Schedule from 
time to time during construction to mitigate unavoidable problems and ensure 
that the Project Completion Date is achieved. Contractor shall comply with the 
adjusted Project Construction Schedule without additional cost. 

6. When an updated Project Construction Schedule is produced by the Construction 
Manager, each Prime Contractor shall signify acceptance of Schedule by signing 
the schedule. 

E. Distribution: Construction Manager will distribute copies of approved schedule to  
Prime Contractors, Architect, Owner, separate contractors, testing and inspecting 
agencies, and other parties identified by Construction Manager with a need-to-know 
schedule responsibility. 

1. Construction Manager will post copies in Project meeting rooms and temporary 
field offices. 

2. When revisions are made, Construction Manager will distribute updated 
schedules to the same parties and post in the same locations. Parties will be 
deleted from distribution list when they have completed their assigned portion of 
the Work and are no longer involved in performance of construction activities. 

F. Prime Contractors’ Acceptance of Project Construction Schedule: The initial and each 
updated Project Construction Schedule shall be signed by each Prime Contractor, 
indicating acceptance of such schedule.   

1. A copy of the initial Project Construction Schedule signed and accepted by Prime 
Contractor shall be attached to the initial Application for Payment.  No payment 
will be processed by the Owner until such document has been received. 

2. A copy of the most current Project Construction Schedule signed and accepted 
by Prime Contractor shall be attached to each succeeding Application for 
Payment.  No payment will be processed by the Owner until such document has 
been received. 
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1.8 STARTUP CONSTRUCTION SCHEDULE 

A. Gantt-Chart Schedule: Submit startup, horizontal, Gantt-chart-type construction 
schedule within 10 days after Notice of Award of Contract or at the preconstruction 
meeting, whichever comes first. 

B. Preparation: Indicate each significant construction activity separately. Identify first 
workday of each week with a continuous vertical line. Outline significant construction 
activities for first 60 days of construction. Include skeleton diagram for the remainder of 
the Work and a cash requirement prediction based on indicated activities. 

1.9 CPM SCHEDULE REQUIREMENTS 

A. General:  Prepare network diagrams using AON (activity-on-node) format. 

B. Startup Network Diagram:  Submit diagram within 14 days of date established for the 
Notice of Award. Outline significant construction activities for the first 90 days of 
construction.  Include skeleton diagram for the remainder of the Work and a cash 
requirement prediction based on indicated activities. 

C. CPM Schedule:  Prepare Contractor's construction schedule using a time-scaled CPM 
network analysis diagram for the Work. 

1. Develop network diagram in sufficient time to submit CPM schedule so it can be 
accepted for use no later than 60 days after date established for the Notice of 
Award. 

a. Failure to include any work item required for performance of this Contract 
shall not excuse Contractor from completing all work within applicable 
completion dates, regardless of Architect's approval of the schedule. 

2. Conduct educational workshops to train and inform key Project personnel, 
including subcontractors' personnel, in proper methods of providing data and 
using CPM schedule information. 

3. Establish procedures for monitoring and updating CPM schedule and for 
reporting progress.  Coordinate procedures with progress meeting and payment 
request dates. 

4. Use "one workday" as the unit of time for individual activities.  Indicate 
nonworking days and holidays incorporated into the schedule in order to 
coordinate with the Contract Time. 

D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the 
Work.  Using the startup network diagram, prepare a skeleton network to identify 
probable critical paths. 

1. Activities:  Indicate the estimated time duration, sequence requirements, and 
relationship of each activity in relation to other activities.  Include estimated time 
frames for the following activities: 

a. Preparation and processing of submittals. 
b. Preparation and processing of coordination drawings. 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

                                           013200 - 9  CONSTRUCTION PROGRESS DOCUMENTATION 

c. Mobilization and demobilization. 
d. Purchase of materials. 
e. Delivery. 
f. Fabrication. 
g. Utility interruptions. 
h. Installation. 
i. Work by Owner that may affect or be affected by Contractor's activities. 
j. Testing and commissioning. 
k. Punch list and final completion. 
l. Activities occurring following final completion. 

2. Critical Path Activities:  Identify critical path activities, including those for interim 
completion dates.  Scheduled start and completion dates shall be consistent with 
Contract milestone dates. 

3. Processing:  Process data to produce output data on a computer-drawn, time-
scaled network.  Revise data, reorganize activity sequences, and reproduce as 
often as necessary to produce the CPM schedule within the limitations of the 
Contract Time. 

4. Format:  Mark the critical path.  Locate the critical path near center of network; 
locate paths with most float near the edges. 

a. Subnetworks on separate sheets are permissible for activities clearly off 
the critical path. 

E. Contract Modifications:  For each proposed contract modification and concurrent with 
its submission, prepare a time-impact analysis using a network fragment to 
demonstrate the effect of the proposed change on the overall project schedule. 

F. Initial Issue of Schedule:  Prepare initial network diagram from a sorted activity list 
indicating straight "early start-total float."  Identify critical activities.  Prepare tabulated 
reports showing the following: 

1. Contractor or subcontractor and the Work or activity. 
2. Description of activity. 
3. Main events of activity. 
4. Immediate preceding and succeeding activities. 
5. Early and late start dates. 
6. Early and late finish dates. 
7. Activity duration in workdays. 
8. Total float or slack time. 
9. Average size of workforce. 
10. Dollar value of activity (coordinated with the schedule of values). 

G. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated 
reports showing the following: 

1. Identification of activities that have changed. 
2. Changes in early and late start dates. 
3. Changes in early and late finish dates. 
4. Changes in activity durations in workdays. 
5. Changes in the critical path. 
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6. Changes in total float or slack time. 
7. Changes in the Contract Time. 

H. Value Summaries:  Prepare two cumulative value lists, sorted by finish dates. 

1. In first list, tabulate activity number, early finish date, dollar value, and cumulative 
dollar value. 

2. In second list, tabulate activity number, late finish date, dollar value, and 
cumulative dollar value. 

3. In subsequent issues of both lists, substitute actual finish dates for activities 
completed as of list date. 

4. Prepare list for ease of comparison with payment requests; coordinate timing 
with progress meetings. 

a. In both value summary lists, tabulate "actual percent complete" and 
"cumulative value completed" with total at bottom. 

b. Submit value summary printouts one week before each regularly scheduled 
progress meeting. 

1.10 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site: 

1. List of subcontractors at Project site. 
2. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. Equipment at Project site. 
5. Material deliveries. 
6. High and low temperatures and general weather conditions, including presence 

of rain or snow. 
7. Accidents. 
8. Meetings and significant decisions. 
9. Unusual events (see special reports). 
10. Stoppages, delays, shortages, and losses. 
11. Meter readings and similar recordings. 
12. Emergency procedures. 
13. Orders and requests of authorities having jurisdiction. 
14. Change Orders received and implemented. 
15. Construction Change Directives received and implemented. 
16. Services connected and disconnected. 
17. Equipment or system tests and startups. 
18. Partial completions and occupancies. 
19. Substantial Completions authorized. 

B. Site Condition Reports:  Immediately on discovery of a difference between site 
conditions and the Contract Documents, prepare and submit a detailed report.  Submit 
with a Request for Information.  Include a detailed description of the differing 
conditions. 
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1.11 SPECIAL REPORTS 

A. General:  Submit special reports directly to Owner within one day(s) of an occurrence.  
Distribute copies of report to parties affected by the occurrence. 

B. Reporting Unusual Events:  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.  Advise Owner in 
advance when these events are known or predictable. 

PART 2 - PRODUCTS (not used) 

PART 3 - EXECUTION 

 

END OF SECTION 013200 
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SECTION 013233 – PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for the following work by 

the Contractor: 

1. Preconstruction photographs. 

2. Preconstruction videos. 

1.2 SUBMITTALS 

A. Key Plan:  Submit key plan of Project site and buildings with notation of vantage points 

marked for location and direction of each photograph and video.  Indicate elevation or 

story of construction.  Include same label information as corresponding set of photographs 
or video. 

B. Photographs:  Submit two prints of each photographic view  

1. Format:  8-by-10-inch smooth-surface matte prints on single-weight commercial-

grade photographic paper, enclosed back to back in clear plastic sleeves that are 
punched for standard 3-ring binder. 

2. Identification:  On back of each print, provide an applied label or rubber-stamped 

impression with the following information: 

a. Name of project. 

b. Name of Architect and Construction Manager 

c. Name of Contractor. 

d. Date photograph was taken if not date stamped by camera. 
e. Description of vantage point, indicating location, direction (by compass point), 

and elevation or story of construction. 

f. Unique sequential identifier. 

3. Digital Images:  Submit a complete set of digital image electronic files with each 

submittal of prints as a Project Record Document on CD-ROM.  Identify electronic 

media with date photographs were taken.  Submit images that have same aspect 
ratio as the sensor, uncropped. 

C. DVD’s:  Submit 2 copies of each DVD with protective sleeve or case within seven days of 

recording.  

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

a. Name of Project. 

b. Name of Architect and Construction Manager. 

c. Name of Contractor. 
d. Date video was recorded. 
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e. Description of vantage point, indicating location, direction (by encompass 
point), and elevation or story of construction. 

f. Weather conditions at time of recording. 

PART 2 - PRODUCTS 

2.1 PHOTOGRAPHIC MEDIA 

A. Photographic Film:  Medium format, 2-1/4 by 2-1/4 inches  

B. Digital Images:  Provide images in uncompressed TIFF format, produced by a digital 

camera with minimum sensor size of 4.0 megapixels, and at an image resolution of not 
less than 1600 by 1200 pixels. 

C. Digital Video Recordings:  Provide high-resolution, digital video disc in format acceptable 

to the Owner. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 

A. General:  Take photographs using the maximum range of depth of field, and that are in 

focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not be 
accepted. 

1. Maintain key plan with each set of photographs that identifies each photographic 

location. 

B. Film Images: 

1. Date Stamp:  Unless otherwise indicated, date and time stamp each photograph as 

it is being taken so stamp is integral to photograph. 

2. Field Office Prints:  Retain one set of prints of photographs in the field office at 
Project site, available at all times for reference.  

C. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, 

without alteration, manipulation, editing, or modifications using image-editing software. 

1. Date and Time:  Include date and time in filename for each image. 

2. Field Office Images:  Maintain one set of images on CD-ROM in the field office at 

Project site, available at all times for reference.   

D. Preconstruction Photographs:  Before commencement of demolition, or starting 

construction, take color and digital photographs of Project site and surrounding properties, 

including existing items to remain during construction, from different vantage points. 

1. Take 20 photographs of each existing building to accurately record physical 
conditions at start of demolition or construction. 
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2. Take additional photographs as required to record settlement or cracking of adjacent 
structures, pavements, and improvements. 

3.2 CONSTRUCTION DIGITAL VIDEO 

A. Recording:  Mount camera on tripod before starting recording, unless otherwise necessary 

to show area of construction.  Display continuous running time and date.  At start of each 
video, record weather conditions from local newspaper or television and the actual 

temperature reading at Project site. 

B. Narration:  Describe scenes on video by audio narration by microphone while video is 
recorded.  Include description of items being viewed, recent events, and planned activities. 

 At each change in location, describe vantage point, location, direction (by compass point), 

and elevation or story of construction. 

1. Confirm date and time at beginning and end of recording. 

2. Begin each video with name of Project, Contractor's name, videographer's name, 

and Project location. 

C. Preconstruction Video:  Before starting demolition or construction record video of Project 
site and surrounding properties from different vantage points. 

1. Show existing conditions adjacent to Project site before starting the Work. 

2. Show existing buildings either on or adjoining Project site to accurately record 
physical conditions at the start of demolition, or construction. 

3. Show protection efforts by Contractor. 

END OF SECTION 013233 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. Related Requirements: 
1. Section 012900 "Payment Procedures" for submitting Applications for Payment and 

the schedule of values. 
2. Section 013200 "Construction Progress Documentation" for submitting schedules 

and reports, including Contractor's construction schedule. 
3. Section 017823 "Operation and Maintenance Data" for submitting operation and 

maintenance manuals. 
4. Section 017839 "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 
5. Section 017900 "Demonstration and Training" for submitting video recordings of 

demonstration of equipment and training of Owner's personnel. 

1.2 DEFINITIONS 

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

B. Informational Submittals:  Written and graphic information and physical samples that do 
not require Architect'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." 

C. 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. 

1.3 ACTION SUBMITTALS 

A. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by 
dates required by construction schedule.  Include time required for review, ordering, 
manufacturing, fabrication, and delivery when establishing dates.  Include additional time 
required for making corrections or revisions to submittals noted by Architect and 
additional time for handling and reviewing submittals required by those corrections. 
1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 

Contractor's construction schedule. 
2. All submittals shall be submitted to Architect and Construction Manager within 25 

days of contract signing. 
3. Allow sufficient processing time; as a minimum, as indicated in this Section.  
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4. Initial Submittal Schedule:  Submit concurrently with startup construction schedule.  
Include all submittals for the project in the initial submittal schedule.   

5. Final Submittal Schedule:  Submit concurrently with the first complete submittal of 
Contractor's construction schedule. 
a. Submit revised submittal schedule to reflect changes in current status and 

timing for submittals. 
6. Format:  Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 
b. Specification Section number and title. 
c. Submittal category:  Action; informational. 
d. Name of subcontractor. 
e. Description of the Work covered. 
f. Scheduled date for Architect's  final release or approval. 
g. Scheduled date of fabrication. 
h. Scheduled dates for purchasing. 
i. Scheduled dates for installation. 
j. Activity or event number. 

B. Architect will review Submittal Schedule for concentrations, overloading and similar 
conflicts which will impact the Architect’s ability to meet the schedule and propose 
revisions to the duration of processing time to the Contractor. 

C. No payment will be made to Contractor until complete Schedule of Submittals has been 
received and accepted by Owner and Architect. 

D. The Contractor shall not be entitled to any increase in Contract Sum or extension of 
Contract Time based on the time required for review of submittals if the Contractor fails to 
submit a Submittal Schedule. 

1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Architect's Digital Data Files:    
1. Any request for digital data files shall be solely and exclusively for use related to this 

Project. 
2. CAD Background Drawings: Electronic copies of CAD Background Drawings of the 

Contract Documents in editable file format will be available from the Architect as a 
convenience to the Contractor for use in preparing shop drawings for this Project.  
Refer to “Contractor Request for Electronic Drawing Files” attached to the end of 
this Section for procedures for ordering and transfer of files and for Architect’s 
limitations of liability for transfer.  
a. CAD Background Drawings files requested will be delivered in editable file 

format indicated, and will not be further altered by the Architect prior to 
delivering them to any said party.  

3. Each contractor requesting electronic data file shall submit a request for Electronic 
Drawing Files, prior to delivery of said files.  No contractor, shall transfer these 
Electronic Files received from the Architect, or any portion thereof to any third party 
(“Transferee”) without written permission of the Architect. 

4. The Architect will transfer files to the requesting entity via the Project Information 
Management (PIM) software. 

5. All files are a schematic representation of elements within the project.  All 
Contractors are responsible for field verification and coordination with other trades. 
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6. Use of these files does not relieve the Contractor from producing Coordination 
Drawings and Shop Drawings required by the Contract. 

B. 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. Submit all submittal items required for each Specification Section concurrently 

unless partial submittals for portions of the Work are indicated on approved 
submittal schedule. 

3. Submit action submittals and informational submittals required by the same 
Specification Section as separate packages under separate transmittals. 

4. Submit product data, shop drawings and samples relating to a complete assembly 
at one time.  Partial submittals will be returned without action. 

5. Interrelated color selections will not be made until all pertinent samples are received 
by the Architect. 

6. 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 reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

C. Processing Time:  Allow sufficient time for submittal review, including time for 
resubmittals, as follows.  Time for review shall commence on Architect's receipt of 
submittal.  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. 
1. Initial Review:  Allow a minimum of 15 working days for initial review of each 

submittal.  Allow additional time if coordination with subsequent submittals is 
required.  Architect will advise Contractor when a submittal being processed must 
be delayed for coordination. 

2. Resubmittal Review:  Allow a minimum of 15 working days for review of each 
resubmittal. 

3. Sequential Review:  Where sequential review of submittals by Architect's 
consultants, Owner, or other parties is indicated, allow a minimum of 21 calendar 
days for initial review of each submittal. Any sequential reviews shall be identified 
on the Submittal Schedule by the Architect and agreed upon by the Project team. 

D. Paper Submittals:  Place a permanent label or title block on each submittal item for 
identification. 
1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Place fully executed “Submittal Cover Sheet” attached to the end of this Section as 

first page of every paper submittal. Complete all required information before 
submitting to Architect.  Submittals received without Submittal Cover Sheet or with 
incomplete information on cover sheet will be returned for resubmission  

3. Include Contractor's stamp indicating information complies with Contract Document 
requirements.  

4. Submittals indicating less than complete review by Contractor will be returned for 
Contractor's compliance without Architect's review. 
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5. Additional Paper Copies:  Unless additional copies are required for final submittal, 
and unless Architect observes noncompliance with provisions in the Contract 
Documents, initial submittal may serve as final submittal. 

6. Transmittal for Paper Submittals:  Assemble each submittal individually and 
appropriately for transmittal and handling.  Transmit each submittal using a 
transmittal form acceptable to Architect and Owner. Architect will return without 
review submittals received from sources other than Contractor. 
a. Transmit all submittals to Architect with a copy to the Construction Manager 

unless otherwise indicated.  
b. When submittal requires review of data by Structural Engineer or Mechanical 

or Electrical Engineers, submit a copy directly to such engineer with a copy to 
the Architect and the Construction Manager. 

E. Electronic Submittals:  Identify and incorporate information in each electronic submittal file 
as follows: 
1. Assemble complete submittal package into a single indexed file incorporating 

submittal requirements of a single Specification Section and transmittal form with 
links enabling navigation to each item. 

2. Place fully executed “Submittal Cover Sheet” attached to the end of this Section as 
first page of every electronic submittal. Complete all required information before 
submitting to Architect.  Submittals received without Submittal Cover Sheet or with 
incomplete information on cover sheet will be returned for resubmission. 

3. Name file with submittal number or other unique identifier, including revision 
identifier. 
a. File name shall use project identifier and Specification Section number 

followed by a decimal point and then a sequential number (e.g., LNHS-
061000.01).  Resubmittals shall include an alphabetic suffix after another 
decimal point (e.g., LNHS-061000.01.A). 

4. Transmittal Form for Electronic Submittals:  Use software-generated form from 
electronic project management software or electronic form acceptable to Owner, 
containing the following information: 
a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name of Contractor. 
e. Name of firm or entity that prepared submittal. 
f. Names of subcontractor, manufacturer, and supplier. 
g. Category and type of submittal. 
h. Submittal purpose and description. 
i. Specification Section number and title. 
j. Specification paragraph number or drawing designation and generic name for 

each of multiple items. 
k. Drawing number and detail references, as appropriate. 
l. Location(s) where product is to be installed, as appropriate. 
m. Related physical samples submitted directly. 
n. Indication of full or partial submittal. 
o. Submittal and transmittal distribution record. 
p. Other necessary identification. 
q. Remarks. 

F. Options:  Identify options requiring selection by Architect. 
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G. Deviations and Additional Information:  On an attached separate sheet, prepared on 
Contractor's letterhead, record relevant information, requests for data, revisions other 
than those requested by Architect  on previous submittals, and deviations from 
requirements in the Contract Documents, including minor variations and limitations.  
Include same identification information as related submittal. 

H. Resubmittals:  Make resubmittals in same form and manner as initial submittal. 
1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 
3. Resubmit submittals until they are marked with approval notation from 

Architect's action stamp. 
4. Architect’s Re-review of Submittals: When resubmittals are required due to 

Contractor’s failure to properly coordinate submittals, including coordination with 
other Prime Contractors, Contractor shall reimburse the Owner for fees paid to the 
Architect for re-review of submittals through a credit change order, in accordance 
with the Architect’s current fee schedule. 

I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary 
for performance of construction activities.  Show distribution on transmittal forms. 

J. Use for Construction:  Retain complete copies of submittals on Project site.  Use only final 
action submittals that are marked with approval notation from Architect's action stamp.  
1. The Contractor shall perform no portion of its work requiring submittal and review of 

shop drawings, product data, samples or similar submittals until the respective 
submittal has been approved by the Architect.  Such work shall be in accordance 
with approved submittals. 

2. The Contractor shall supply shop drawings to other Contractors engaged by the 
Owner to perform work in connection with the project to ensure proper coordination 
of its work with theirs. 

3. Do not proceed with installation until an applicable copy of the submittal is in the 
installer's possession. 

4. Do not permit use of unmarked copies of submittals in connection with construction. 

K. Project Information Management System: The submittal process will be implemented 
through the use of a digital processing and tracking software similar to “Submittal 
Exchange”. Use this Project Information Management (PIM) software to transmit all 
submittals. Contractors must participate in and become capable in using this system. 

1.5 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by 
individual Specification Sections.  Types of submittals are indicated in individual 
Specification Sections. All submittals shall be submitted to Architect and Construction 
Manager within 25 days of contract signing. 
1. Post electronic submittals as PDF electronic files directly to Architect’s project 

information transmission web based software specifically established for Project. 
a. Architect will return annotated file.  Annotate and retain one copy of file as an 

electronic Project record document file. 
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2. Action Submittals:  Submit electronic file except where paper copies of submittals 
are specifically required. 

3. Informational Submittals:  Submit electronic file except where paper copies of 
submittals are specifically required.  

4. Certificates and Certifications Submittals:  Provide a statement that includes 
signature of entity responsible for preparing certification.  Certificates and 
certifications shall be signed by an officer or other individual authorized to sign 
documents on behalf of that entity. 
a. Provide a notarized statement on original paper copy certificates and 

certifications where indicated. 

B. Product Data:  Collect information into a single submittal for each element of construction 
and type of product or equipment. 
1. If information must be specially prepared for submittal because standard published 

data are not suitable for use, submit as Shop Drawings, not as Product Data. 
2. Do not submit Product Data until compliance with requirements of the Contract 

Documents has been confirmed. 
3. Mark each copy of each submittal to show which products and options are 

applicable. Strike extraneous information prior to submittal 
4. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Statement of compliance with specified referenced standards. 
e. Testing by recognized testing agency. 
f. Application of testing agency labels and seals. 
g. Notation of coordination requirements. 
h. Availability and delivery time information. 

5. For equipment, include the following in addition to the above, as applicable: 
a. Wiring diagrams showing factory-installed wiring. 
b. Printed performance curves. 
c. Operational range diagrams. 
d. Clearances required to other construction, if not indicated on accompanying 

Shop Drawings. 
6. Submit Product Data before or concurrent with Samples. 
7. Submit Product Data in the following format: 

a. PDF electronic file, unless requested by Architect. 

C. 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. Standard information prepared without specific reference to the Project is not 
considered a Shop Drawing.  Verify field measurements prior to preparation of shop 
drawings. 
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 coordination requirements. 
e. Notation of dimensions established by field measurement. 
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f. Relationship and attachment to adjoining construction clearly indicated. 
g. Seal and signature of professional engineer if specified. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 
Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm), but no 
larger than 30 by 42 inches (750 by 1067 mm). 

3. Submit Shop Drawings in the following format: 
a. PDF electronic file, unless requested by Architect. 
b. In addition to submission of electronic files, submit 3 paper copies of fire 

alarm shop drawings and sprinkler shop drawings with Contractor approval 
stamps applied, for submittal to the AHJ Code Review for review and 
comment, as required. 

c.  

D. 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. 
e. Specification paragraph number and generic name of each item. 

3. For projects where electronic submittals are required, provide corresponding 
electronic submittal of Sample transmittal, digital image file illustrating Sample 
characteristics, and identification information for record. 

4. 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. 
a. Samples that may be incorporated into the Work are indicated in individual 

Specification Sections.  Such Samples must be in an undamaged condition at 
time of use. 

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor. 

5. 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 three full set(s) of available choices where color, 

pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line.  Architect will return submittal with options 
selected. 

6. Samples for Verification:  Submit full-size units or Samples of size indicated, 
prepared from same material to be used for the Work, cured and finished in manner 
specified, and physically identical with material or product proposed for use, and 
that show full range of color and texture variations expected.  Samples include, but 
are not limited to, the following:  partial sections of manufactured or fabricated 
components; small cuts or containers of materials; complete units of repetitively 
used materials; swatches showing color, texture, and pattern; color range sets; and 
components used for independent testing and inspection. 
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a. Number of Samples:  Submit three sets of Samples.  Architect will retain two 
Sample sets; remainder will be returned. 
1) Submit a single Sample where assembly details, workmanship, 

fabrication techniques, connections, operation, and other similar 
characteristics are to be demonstrated. 

2) 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. 

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. 
4. Location within room or space. 
5. Submit product schedule in the following format: 

a. PDF electronic file. 

F. Coordination Drawing Submittals:  Comply with requirements specified in Section 013115 
“Coordination Drawings.”  

G. Contractor's Construction Schedule:  Comply with requirements specified in 
Section 013200 "Construction Progress Documentation." 

H. Application for Payment and Schedule of Values:  Comply with requirements specified in 
Section 012900 "Payment Procedures." 

I. Test and Inspection Reports and Schedule of Tests and Inspections Submittals:  Comply 
with requirements specified in Section 014000 "Quality Requirements." 

J. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 
specified in Section 017700 "Closeout Procedures." 

K. Maintenance Data:  Comply with requirements specified in Section 01 7823 "Operation 
and Maintenance Data." 

L. 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. 

M. 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 forms.  Include 
names of firms and personnel certified. 

N. 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. 
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O. 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. 

P. Product Certificates:  Submit written statements on manufacturer's letterhead certifying 
that product complies with requirements in the Contract Documents. 

Q. Material Certificates:  Submit written statements on manufacturer's letterhead certifying 
that material complies with requirements in the Contract Documents. 

R. 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. 

S. 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. 

T. Research/Evaluation Reports:  Submit written evidence, from a model code organization 
acceptable to authorities having jurisdiction, that product complies with building code in 
effect for Project.  Include the following information: 
1. Name of evaluation organization. 
2. Date of evaluation. 
3. Time period when report is in effect. 
4. Product and manufacturers' names. 
5. Description of product. 
6. Test procedures and results. 
7. Limitations of use. 

U. 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. 

V. 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. 

W. 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. 

X. 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. 
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1.6 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. 

B. Delegated-Design Services Certification:  In addition to Shop Drawings, Product Data, 
and other required submittals, submit digitally signed PDF electronic file of 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. 

PART 2 - EXECUTION 

2.1 CONTRACTOR'S REVIEW 

A. Action 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.  Mark with approval stamp before submitting to 
Architect. 

B. Project Closeout and Maintenance Material Submittals:  See requirements in Section 01 
7700 "Closeout Procedures." 

C. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project 
name and location, submittal number, Specification Section title and number, name of 
reviewer, date of Contractor's approval, and statement certifying that submittal has been 
reviewed, checked, and approved for compliance with the Contract Documents. 

2.2 ARCHITECT'S ACTION 

A. Action Submittals:  Architect will review each submittal, make marks to indicate 
corrections or revisions required, and return it.  Architect will stamp each submittal with an 
action stamp and will mark stamp appropriately to indicate action. 

B. Architect’s Actions: 
1. Contractor may proceed with fabrication on submittals marked "No Exception 

Taken" or "Make Corrections Noted" provided that the Contractor adheres to the 
corrections noted. 

2. Contractor may not proceed with fabrication on shop drawings noted "Revise and 
Resubmit" or "Rejected" until "No Exception Taken" or "Make Corrections Noted" 
stamp is received on resubmitted drawing. 

3. Contractor may not proceed with fabrication on the specific shop drawings noted 
"Partial Resubmit" until "No Exception Taken" or "Make Corrections Noted" stamp is 
received on resubmitted drawing. 
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4. Do not permit submittals marked "Revise and Resubmit," or "Rejected," to be used 
at Project site, or elsewhere where Work is in progress. 

5. Other Action:  Where submittal is primarily for information or record purposes, 
special processing or other activity, submittal will be returned, marked "No Action 
Taken." 

C. Informational Submittals:  Architect will review each submittal and will not return it, or will 
return it if it does not comply with requirements.  Architect will forward each submittal to 
appropriate party. 

D. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 
submittals has received prior approval from Architect. 

E. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be 
returned for resubmittal without review. 

F. Submittals not required by the Contract Documents may be returned by the Architect 
without action. 

END OF SECTION 013300 
 
ATTACHMENTS:   
Submittal Cover Sheet 
Contractor’s Request for Electronic Drawing  





 013300a – 1 SUBMITTAL COVER SHEET 

SUBMITTAL COVER SHEET 
 
Contractor:_________________________________________________________________________ 

 
Address:______________________________________________ Telephone: (    )_______________ 
 

TYPE OF SUBMITTAL: 
 

Shop Drawings 
Technical Data 
Test Report 

 
Schedule 
Certificate 
Warranty 

 
Physical Sample 
Color Sample 
_____________ 

 

Submission #: (circle one)    1st     2nd    3rd    4th     
 

 

Contractor Remarks: Contractor Submittal Review Stamp 
  

 THE ATTACHED MATERIAL HAS BEEN REVIEWED BY THE UNDERSIGNED 
AND IS BELIEVED TO COMPLY WITH ALL REQUIREMENTS OF THE 
CONTRACT DOCUMENTS. THE UNDERSIGNED UNDERSTANDS 

VERIFICATION OF FIELD DIMENSIONS, AND COORDINATION WITH OTHER 
TRADES, REMAINS THE RESPONSIBILITY OF THE CONTRACTOR.  

 
  

 DATE: _______________  BY (SIGN): ____________________ 
 

 

Consultant use below this line: Architect Submittal Review Stamp 

 
NO EXCEPTIONS   MAKE CORRECTIONS NOTED 
REJECTED  REVISE AND RESUBMIT 

EXAMINED  SUBMIT SPECIFIED ITEM 
 
CHECKING IS ONLY FOR GENERAL CONFORMANCE WITH THE DESIGN 

CONCEPT OF THE PROJECT AND GENERAL COMPLIANCE WITH THE 
INFORMATION GIVEN IN THE CONTRACT DOCUMENTS. ANY ACTION 
SHOWN IS SUBJECT TO THE REQUIREMENTS OF THE PLANS & 

SPECIFICATIONS. CONTRACTOR IS RESPONSIBLE FOR DIMENSIONS 
WHICH SHALL BE CONFIRMED & CORRELATED AT THE JOB SITE; 
FABRICATION PROCESSES AND TECHNIQUES OF CONSTRUCTION; 

COORDINATION OF HIS WORK WITH THAT OF ALL OTHER TRADES & THE 
SATISFACTORY PERFORMANCE OF HIS WORK 
 

KG+D ARCHITECTS, P.C. 

 
DATE_______________  BY____________________________________ 

 
 

Owner:  
 
 Name of Project:  

Description: 
 
Product Identification: _______________________________________________________ 

                                    _______________________________________________________ 

Manufacturer:              _______________________________________________________ 

Subcontractor/Supplier:______________________________________________________ 

DOCUMENT REFERENCES: (Must be fully filled out) 

Spec Section No.:______________________    Drawing No(s):_______________________ 

Paragraph: ___________________________    Rm. Or Det. No(s):____________________ 
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CONTRACTOR REQUEST FOR ELECTRONIC DRAWING FILES 
 

The Architect, for the convenience of the Client/Owner, has electronic copies or 
representations of Drawings, Specifications and Project Manuals.  Requests for electronic 
copies of such Drawings, Specifications and Project Manuals by the Contractor, for the 
Contractors use or the use of Subcontractors, shall be made in writing to the Client/Owner 
as outlined hereinbelow and shall outline the benefit derived from such a request.  The 
Contractor shall be prepared to reimburse the Client/Owner for any costs involved in 
preparing such electronic documents for the Contractors use. 

 

Architect’s Project Number:  

Project Name:  

Architect:  

Client/Owner:  

  

Contractor/Recipient’s Name:  

Attention to:  

Contractor/Recipient’s Address:  

  

Date of Request:  

Date of Release:  

 
As requested, attached is a list of electronic drawing files.  For the release of these electronic 
drawing files to the recipient, the following items shall be understood, acknowledged and signed 
by the authorized personnel of the recipient with the fee included. 
 
A. The electronic drawing files are the property of the Architect and the Contractor is granted 

a license to use the electronic files only in connection with the subject project.   
B. The electronic drawing files do not necessarily represent the Contract Documents 

associated with the referenced project.  These files are solely for the use of the recipient 
and are not a representation of the scope of work for the project.  Any use by contractors, 
subcontractors or fabricators shall be on all of the same terms and conditions being 
applicable to such users who shall acknowledge the same in writing.  The Recipient may 
use the electronic drawing files only.  Electronic drawing files or portions thereof, shall not 
be provided to anyone else without the written approval of the Client/Owner. The use of 
the electronic drawing files, documents and any reprographics shall not identify any 
member of the Architect or Architect’s consultants or sub-consultants or the Client/Owner 
without the written approval from the parties. 

C. The entire risks as to the results and performance of the package including the electronic 
drawing files, are assumed by the Contractor/recipient.  The Client/Owner, the Architect 
and the Architect’s consultants and sub-consultants, including directors, employees, 
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representatives, and licensors of the company, shall not have any liability to the 
Contractor/recipient or any other person or entity for any direct, indirect, incidental special 
or consequential damages whatsoever, including, but not limited to, the loss of revenue 
or profit, lost data, or any other personnel, commercial or economic loss, and claims by 
third parties.  Even if the Client/Owner and Architect and the Architect’s consultants and 
sub-consultants has been advised of the possibility of such damages; said Client/Owner 
and Architect and the Architect’s consultants and sub-consultants shall not be held liable 
as stated above. 

D. The Contractor/recipient hereby agrees to indemnify and hold the Client/Owner, the 
Architect and the Architect’s consultants and sub-consultants harmless from and against 
any cost, damage, liability, loss or claim arising from violation of this license.  The 
Contractor/recipient and all subcontractors of all tiers also agrees that, in addition to all 
other remedies hereunder, the Contractor/recipient and such parties grant the 
Client/Owner the right to seek injunctive or other equitable relief to prevent the violation or 
require the performance of any of the Contractor’s/recipient’s obligations under this 
license, and the Contractor/recipient hereby consents to the issuance of such relief by any 
court of competent jurisdiction without the need to post any bond or security.  

E. The electronic files requested are as follows: 
 

Electronic file name Corresponding Drawing 
(close approximation) 

1.  

2.  

3.  

Etc.  

  

Total number of files:  

 
CONTRACTOR’S/RECIPIENT’S AGENT SIGNATURE: _______________________________ 

NAME IN BLOCK LETTERS: ____________________________________________________ 

AUTHORIZED POSITION HELD: _________________________________________________ 

DATE OF SIGNATURE: ________________________________________________________ 

 
**End of Attachment** 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and 
quality control. 
1. This Section does not include requirements for performing Special Inspections 

and Tests in compliance with Chapter 17 of the Building Code of New York State; 
refer to Section 014100. 

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. 

1.2 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 Owner. 

C. Preconstruction Testing:  Tests and inspections performed specifically for Project 
before products and materials are incorporated into the Work, to verify performance or 
compliance with specified criteria. 

D. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or 
a testing agency qualified to conduct product testing and acceptable to authorities 
having jurisdiction, to establish product performance and compliance with specified 
requirements. 

E. Source Quality-Control Testing:  Tests and inspections that are performed at the 
source, e.g., plant, mill, factory, or shop. 
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F. Field Quality-Control Testing:  Tests and inspections that are performed on-site for 
installation of the Work and for completed Work. 

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

H. 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. 
1. Use of trade-specific terminology in referring to a trade or entity does not require 

that certain construction activities be performed by accredited or unionized 
individuals, or that requirements specified apply exclusively to specific trade(s). 

I. 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. 

J. Mockups: Physical assemblies of portions of the Work constructed to establish the 
standard by which the Work will be judged. Mockups are not Samples. 
1. Mockups are used for one or more of the following: 

a. Verify selections made under Sample submittals. 
b. Demonstrate aesthetic effects. 
c. Demonstrate the qualities of products and workmanship. 
d. Demonstrate successful installation of interfaces between components and 

systems. 
e. Perform preconstruction testing to determine system performance. 

2. Product Mockups: Mockups that may include multiple products, materials, or 
systems specified in a single Section. 

3. In-Place Mockups: Mockups constructed on-site in their actual final location as 
part of permanent construction. 

1.3 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. 

B. Delegated Design Services Statement: Submit a statement signed and sealed by the 
responsible design professional, for each product and system specifically assigned to 
Contractor to be designed or certified by a design professional, indicating that the 
products and systems are in compliance with performance and design criteria 
indicated. Include list of codes, loads, and other factors used in performing these 
services. 
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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 INFORMATIONAL SUBMITTALS 

A. Qualification Data   For Contractor's quality-control personnel. 

B. Contractor's Statement of Responsibility:  Submit copy of written statement of 
responsibility, acknowledging awareness of the special requirements contained in the 
Statement of Special Inspection, to authorities having jurisdiction before starting work 
on the following systems: 
1. Seismic-force-resisting system, designated seismic system, or component listed 

in the Statement of Special Inspection.  
2. Main wind-force-resisting system or a wind-resisting component listed in the 

Statement of Special Inspection.  

C. 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. 

D. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 
1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

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. 
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4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and 

testing and 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. Manufacturer's Technical Representative's Field Reports:  Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified 
in other Sections.  Include the following: 
1. Name, address, and telephone number of technical representative making report. 
2. Statement on condition of substrates and their acceptability for installation of 

product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed 

performance complies with requirements. 
6. Statement whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports:  Prepare written information 
documenting manufacturer's factory-authorized service representative's tests and 
inspections specified in other Sections.  Include the following: 
1. Name, address, and telephone number of factory-authorized service 

representative making report. 
2. Statement that equipment complies with requirements. 
3. Results of operational and other tests and a statement of whether observed 

performance complies with requirements. 
4. Statement whether conditions, products, and installation will affect warranty. 
5. Other required items indicated in individual Specification Sections. 

D. 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. 
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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. Specialists:  Certain Specification Sections require that specific construction activities 
shall be performed by entities who are recognized experts in those operations.  
Specialists shall satisfy qualification requirements indicated and shall be engaged for 
the activities indicated. 
1. Requirements of authorities having jurisdiction shall supersede requirements for 

specialists. 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, an agency accredited by the 
International Accreditation Service, Inc. or an equivalent accreditation agency 
accrediting in accordance 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. 

H. 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. 

I. 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. 

J. Preconstruction Testing:  Where testing agency is indicated to perform preconstruction 
testing for compliance with specified requirements for performance and test methods, 
comply with the following: 
1. Contractor responsibilities include the following: 
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a. Provide test specimens representative of proposed products and 
construction. 

b. Submit specimens in a timely manner with sufficient time for testing and 
analyzing results to prevent delaying the Work. 

c. Provide sizes and configurations of test assemblies, mockups, and 
laboratory mockups to adequately demonstrate capability of products to 
comply with performance requirements. 

d. Build site-assembled test assemblies and mockups using installers who will 
perform same tasks for Project. 

e. Build laboratory mockups at testing facility using personnel, products, and 
methods of construction indicated for the completed Work. 

f. When testing is complete, remove test specimens, assemblies; do not 
reuse products on Project. 

2. Testing Agency Responsibilities:  Submit a certified written report of each test, 
inspection, and similar quality-assurance service to Architect, Construction 
Manager and Owner’s Commissioning Authority, through Contractor.  Interpret 
tests and inspections and state in each report whether tested and inspected work 
complies with or deviates from the Contract Documents. 

K. Mockups: Before installing portions of the Work requiring mockups, build mockups for 
each form of construction and finish required to comply with the following requirements, 
using materials indicated for the completed Work: 
1. Build mockups of size indicated. 
2. Build mockups in location indicated or, if not indicated, as directed by Architect. 
3. Notify Architect and Construction Manager minimum seven days in advance of 

dates and times when mockups will be constructed. 
4. Employ supervisory personnel who will oversee mockup construction. Employ 

workers who will be employed to perform same tasks during the construction at 
Project. 

5. Demonstrate the proposed range of aesthetic effects and workmanship. 
6. Obtain Architect's approval of mockups before starting corresponding Work, 

fabrication, or construction. 
a. Allow minimum seven days for initial review and each re-review of each 

mockup. 
7. Promptly correct unsatisfactory conditions noted by Architect's preliminary 

review, to the satisfaction of the Architect, before completion of final mockup. 
8. Approval of mockups by the Architect does not constitute approval of deviations 

from the Contract Documents contained in mockups unless Architect specifically 
approves such deviations in writing. 

9. Maintain mockups during construction in an undisturbed condition as a standard 
for judging the completed Work. 

10. Demolish and remove mockups when directed or incorporate approved in-place 
mock-ups in the finished work, as specifically instructed in each specification 
section where a mock-up is required. 

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. 



16 September 2024  Chappaqua Central School District 
Issue for Bid  DWCI – New Construction & Athletic Upgrades 
 

 014000 - 7 QUALITY REQUIREMENTS 

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 48 hours in advance of time when Work that 

requires testing or inspecting will be performed. 
4. Where quality-control services are indicated as Contractor's responsibility, submit 

a certified written report, in duplicate, of each quality-control service. 
5. Testing and inspecting requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 
6. Submit additional copies of each written report directly to authorities having 

jurisdiction, when they so direct. 

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, 
including service connections.  Report results in writing as specified in Section 01 3300 
"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. 
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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. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by 

testing agency. 
7. 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. 

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 INSPECTIONS 

A. Special Inspections:  Owner will engage qualified testing agency(ies) and special 
inspectors to conduct special inspections required by authorities having jurisdiction as 
the responsibility of Owner, as indicated in Division 01 Section “Special Inspections 
and Tests”. 
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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. 

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 “Cutting and 
Patching.” 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 014100 - SPECIAL INSPECTIONS AND TESTS  

PART 1 - GENERAL 

1.1 SUMMARY 

A.  This Section includes administrative and procedural requirements for performing Special 

Inspections and Tests in accordance with requirements of Chapter 17 of the Building 

Code of New York State (BCNYS).  Testing and inspecting services are required to verify 

compliance with requirements specified or indicated in the contract documents.  These 

services do not relieve Contractor of responsibility for compliance with the Contract 

Document requirements. 

1.2 DEFINITIONS 

A. Registered Design Professional: The Registered Architect whose seal appears on the 

Construction Drawings.  

B. Testing/Inspecting Agency: An agent retained by the Owner and coordinated by the 

Special Inspector, to perform some of the testing and/or inspection services on behalf of 

the Special Inspector. (An example of an Inspecting Agency would be a Geotechnical 

Engineer). 

C. Statement of Special Inspections: A document prepared by the Registered Design 

Professional that includes the Schedule of Special Inspections listing the materials and 

work requiring Special Inspections.  A copy of this document is included at the end of 

this Section.  

D. Continuous Special Inspection: The full-time observation of work requiring Special 

Inspections by the Special Inspector who is present in the area where the work is being 

performed. 

E. Periodic Special Inspections: The part-time or intermittent observation of work requiring 

Special Inspections by the Special Inspector who is present in the area where the work 

has been or is being performed and at the completion of the work 

1.3 CONTRACTOR RESPONSIBILITIES 

A. Contractor shall cooperate with the Special Inspector and his agents so that Special 

Inspections and testing may be performed without hindrance. 

B. Contractor shall notify the Special Inspector and/or Testing/Inspecting Agency at least 

48 hours in advance of a required inspection or test.  Contractor shall coordinate 

sequence of activities to accommodate required inspection and testing services with a 
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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. 

C. The Contractor shall provide incidental labor and facilities to provide access to the work 

to be inspected or tested, to obtain and handle samples at the site or at source of 

products to be tested, to facilitate tests and inspections, and for storage and curing of 

test samples. 

D. The Contractor shall keep at the project site the latest set of Construction Drawings, field 

sketches, accepted shop drawings, and specifications for field use by the Inspectors and 

Testing Technicians. 

E. The Special Inspection program shall in no way relieve the Contractor of his obligation 

to perform work in accordance with the requirements of the Contract Documents or from 

implementing an effective Quality Control program. 

1.4 QUALITY CONTROL 

A.  Construction Manager will hold a Special Inspections preconstruction meeting at least 7 

days prior to the initial planned date for start of construction.  

1. Discussion shall include review of specifications and Schedule of Special 

Inspections for work requiring Special Inspections; responsibilities of Contractor, 

Owner, Testing Agency, Special Inspector, and Registered Design Professional; 

notification procedures; and reporting procedures.  

2. Attendees shall include the Contractor, Owner’s representative, Testing Agency, 

Special Inspector, and Registered Design Professionals for Structural Engineering 

and for Architecture.  

1.5 LIMITS ON AUTHORITY 

A. The Special Inspector or Testing/Inspecting Agency shall not release, revoke, alter, or 

enlarge on the requirements of the Contract Documents. 

B. The Special Inspector or Testing/Inspecting Agency shall not have control over the 

Contractor’s means and methods of construction. 

C. The Special Inspector or Testing/Inspecting Agency shall not be responsible for 

construction site safety. 

D. The Special Inspector or Testing/Inspecting Agency shall not have the authority to stop 

the work. 
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1.6 STATEMENT OF SPECIAL INSPECTIONS 

A. The Statement of Special Inspections and Tests, on the form included at the end of this 

Section, will be prepared by the Registered Design Professional. 

B. Required inspections and tests are described in the Schedule of Special Inspections  and 

Tests attached to the end of this Section and in the  individual specification sections for 

the items to be inspected or tested . 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used). 

END OF SECTION 014100 

ATTACHMENTS 

SPECIAL INSPECTION NON-CONFORMANCE REPORT FORM 

NYSED STATEMENT OF SPECIAL INSPECTIONS AND TESTS  
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SPECIAL INSPECTION NON-CONFORMANCE REPORT NO.       

DATE:  
 

TO: Registered Design Professional (RDP) 

KG+D Architects, PC  

285 Main St., Mount Kisco, NY 10549 

 

CC: Contractor:                                                                                              

FROM: ___________________________, Special Inspector 

PROJECT: District-Wide Capital Improvements - New Construction & Athletic 

Upgrade   

 

PART I: REFERENCE SPECIAL INSPECTION REPORT NO.                                                    . 
(Attach copy of report.) 

DESCRIPTION OF NON-CONFORMANCE:   

RDP RESPONSE: (PROVIDE ATTACHMENTS IF NECESSARY) 

RDP SIGNATURE ____________________________________ DATE__________________  

IS REINSPECTION BY SPECIAL INSPECTOR REQUIRED           GYES       GNO 

PART II: CONTRACTOR VERIFICATION (To be completed by either the [General Contractor 

or Construction Manager] or Subcontractor and returned to the Special Inspector and the 

RDP.) 

I verify that as of the date listed, the non-conforming item noted above has been corrected as 

required. 

SIGNATURE ____________________________________ DATE__________________  
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SECTION 014200 - REFERENCES 

PART 1 - GENERAL 

1.1 DEFINITIONS 

A. General:  Basic Contract definitions are included in the Conditions of the Contract. 

B. "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. 

C. "Directed":  A command or instruction by Architect.  Other terms including "requested," 
"authorized," "selected," "required," and "permitted" have the same meaning as 
"directed." 

D. "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." 

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities 
having jurisdiction, and rules, conventions, and agreements within the construction 
industry that control performance of the Work. 

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, 
assembly, installation, and similar operations. 

G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking, 
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, 
curing, protecting, cleaning, and similar operations. 

H. "Provide":  Furnish and install, complete and ready for the intended use. 

I. "Project Site":  Space available for performing construction activities.  The extent of 
Project site is shown on Drawings and may or may not be identical with the description 
of the land on which Project is to be built. 

1.2 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. 
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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. 

1.3 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 
indicated in Gale's "Encyclopedia of Associations:  National Organizations of the U.S." 
or in Columbia Books' "National Trade & Professional Associations of the United 
States." 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security 
and protection facilities. 

B. Refer to Drawing PH-1 for each of the two schools for additional requirements.  

C. Refer to “Scope of Work for Separate Prime Contractors” and “Multiple Prime 
Contractor Coordination” attached to Section 011000 for additional requirements 
relating to temporary facilities and controls. 

1.2 USE CHARGES 

A. General: Installation and removal of and use charges for temporary facilities shall be 
included in the Contract Sum unless otherwise indicated. Allow other entities to use 
temporary services and facilities without cost, including, but not limited to, Owner's 
construction forces, Architect, Construction Manager, occupants of Project, testing 
agencies, and authorities having jurisdiction. 

B. Sewer Service: Owner will pay sewer-service use charges for sewer usage by all 
entities for construction operations. 

C. Water Service: Owner will pay water-service use charges for water used by all 
entities for construction operations. 

D. Electric Power Service: Owner will pay electric-power-service use charges for 
electricity used by all entities for construction operations. 

1.3 INFORMATIONAL SUBMITTALS 

A. Site Plan: Show temporary facilities, utility hookups, staging areas, and parking 
areas for construction personnel.  

 
B. Fire-Safety Program: Show compliance with requirements of NFPA 241 and 

authorities having jurisdiction. Indicate Contractor personnel responsible for 
management of fire-prevention program. 

C. Moisture-Protection Plan: Describe procedures and controls for protecting materials 
and construction from water absorption and damage. 

1. Describe delivery, handling, and storage provisions for materials subject to water 
absorption or water damage. 

2. Indicate procedures for discarding water-damaged materials, protocols for 
mitigating water intrusion into completed Work, and replacing water-damaged 
Work. 
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3. Indicate sequencing of work that requires water, such as sprayed fire-resistive 
materials, plastering, and terrazzo grinding, and describe plans for dealing with 
water from these operations. Show procedures for verifying that wet construction 
has dried sufficiently to permit installation of finish materials. 

D. Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that 
indicates the dust- and HVAC-control measures proposed for use, proposed 
locations, and proposed time frame for their operation. Identify further options if 
proposed measures are later determined to be inadequate. Include the following: 

1. HVAC system isolation schematic drawing. 
2. Location of proposed air-filtration system discharge. 
3. Waste handling procedures. 
4. Other dust-control measures. 

1.4 QUALITY ASSURANCE 

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

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

 

PART 2 - PRODUCTS 

2.1 TEMPORARY FACILITIES  

A. Field Offices, General: Prefabricated or mobile units with serviceable finishes, 
temperature controls, and foundations adequate for normal loading. Provide the 
following: 

1. General Construction contractor shall provide a field trailer for all separate Prime 
Contractors’ use at the High School. 

2. No field trailers are required at Seven Bridges Middle School.  

B. Common-Use Field Offices: Of sufficient size to accommodate needs of Owner, 
Architect, Construction Manager and construction personnel office activities and to 
accommodate Project meetings specified in other Division 01 Sections. Keep office 
clean and orderly. Furnish and equip offices as follows: 

1. Furniture required for Project-site documents including file cabinets, plan tables, 
plan racks, and bookcases. 

2. Conference room of sufficient size to accommodate meetings of 15 individuals. 
Provide electrical power service and 120-V ac duplex receptacles, with no fewer 
than one receptacle on each wall. Furnish room with conference table, chairs, 
and tack and marker boards. 

3. Drinking water. 
4. Heating and cooling equipment necessary to maintain a uniform indoor 

temperature of 68 to 72 deg F (20 to 22 deg C). 
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5. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at 
desk height. 

6. Electrical Contractor shall provide electric hook-ups for and temporary electric 
power service to field trailer. 

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

1. Store combustible materials apart from building. 
2. Each Prime Contractor may have one storage trailer at each school. 

2.2 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as 
required by locations and classes of fire exposures. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum 
interference with performance of the Work. Relocate and modify facilities as required 
by progress of the Work. 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until 
facilities are no longer needed or are replaced by authorized use of completed 
permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

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

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

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

1. Connect temporary sewers to campus system.  

C. Water Service: Connect to Owner's existing water service source. Install water 
service distribution piping in sizes and pressures adequate for construction. Clean 
and maintain water service facilities in a condition acceptable to Owner. At 
Substantial Completion, restore these facilities to condition existing before initial use. 

D. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for 
use of construction personnel. Comply with requirements of authorities having 
jurisdiction for type, number, location, operation, and maintenance of fixtures and 
facilities. 

1. Toilets: Use of Owner's existing toilet facilities will not be permitted  
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2. General Contractor shall provide temporary toilets for the use of all Prime 
Contractors. 

E. Electric Power Service: Connect temporary service to Owner's existing power 
source, as directed by Owner. Provide separate metering.  Provide electric power 
service distribution system of sufficient size, capacity, and power characteristics 
required for construction operations. 

F. Lighting: Provide temporary lighting with local switching that provides adequate 
illumination for construction operations, observations, inspections, and traffic 
conditions. 

1. Install and operate temporary lighting that fulfills security and protection 
requirements without operating entire system. 

G. Telephone Service: Provide telephone service for field office. If land-line telephone 
service is desired, arrange with Owner to have this service installed. Cost of 
installation and use of temporary telephone land-line service shall be borne by 
Contractor.  

1. Post a list of important telephone numbers in the field office including: 

a. Police and fire departments. 
b. Ambulance service. 
c. Contractor's home office. 
d. Contractor's emergency after-hours telephone number. 
e. Architect's office. 
f. Engineers' offices. 
g. Owner's office. 
h. Principal subcontractors' field and home offices. 

2. Provide superintendent with cellular telephone for use when away from field 
office. 

H. Electronic Communication Service:  

1. Internet Service: Contractor may not connect to the Owner’s data network. Cost 
of the connection shall be borne by the Contractor.  

3.3 SUPPORT FACILITIES INSTALLATION 

A. General: Comply with the following: 

1. Provide construction for temporary offices, shops, and sheds located within 
construction area or within 30 feet (9 m) of building lines that is noncombustible 
according to ASTM E 136. Comply with NFPA 241. 

2. Maintain support facilities until Architect schedules Substantial Completion 
inspection. Remove before Substantial Completion. Personnel remaining after 
Substantial Completion will be permitted to use permanent facilities, under 
conditions acceptable to Owner. 
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B. Parking: Use Owner designated areas of existing parking lots for construction 
personnel. 

C. Temporary Use of Permanent Roads and Paved Areas: Limit use of existing roads 
on school campus to those designated by Owner as assigned construction route. 
Maintain roads in clean dust-free and dirt-free condition; clean roads of mud and 
debris caused by construction traffic.   

D. Traffic Controls: Provide traffic control signage of type approved by Owner to direct 
traffic at and around construction site. Comply with requirements of authorities 
having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and 
utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 

E. Dewatering Facilities and Drains: Comply with requirements of authorities having 
jurisdiction. Maintain Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 
adjoining properties or endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations. 

F. Project Signs: Provide Project signs as indicated. Unauthorized signs are not 
permitted. 

1. Temporary Signs: Provide construction signs as indicated and as required to 
inform public and individuals seeking entrance to Project. 
a. Provide temporary, directional signs for construction personnel and visitors. 

2. Maintain and touchup signs so they are legible at all times 

G. Waste Disposal Facilities: Comply with requirements specified in Section 017419 
"Construction Waste Management and Disposal." 

1. Each Prime Contractor shall provide their own dumpster. 

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

1. Truck cranes and similar devices used for hoisting materials are considered 
"tools and equipment" and not temporary facilities. 

I. Temporary Elevator Use: Not permitted. 

J. Temporary Stairs: Provide temporary stairs where ladders are not adequate. 

K. Temporary Use of Permanent Stairs: Use of existing interior stairs for construction 
traffic is not permitted, no access to the existing building is permitted.  
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L. Scaffolding: Provide scaffolding systems and/or lifts as required for the performance 
of the Work. Scaffolding shall not damage or scar building façade in any way.  

M. Cranes: All crane picks, material delivery, etc. must be coordinated so as not to lift 
over any occupied area of the building.  If necessary, this work shall be done on off 
hours to ensure the safety of the building occupants.  Crane location must be 
carefully chosen to ensure the safety of building occupants. Crane picks cannot be 
conducted during academic hours within 30’ of an occupied building. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

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

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

C. Temporary Erosion and Sedimentation Control: Provide measures to prevent soil 
erosion and discharge of soil-bearing water runoff and airborne dust to undisturbed 
areas and to adjacent properties and walkways, according to requirements of 
Erosion and Sediment Control Drawings and specification in Division 31. 

1. Verify that flows of water redirected from construction areas or generated by 
construction activity do not enter or cross tree- or plant- protection zones. 

2. Inspect, repair, and maintain erosion- and sedimentation-control measures 
during construction until permanent vegetation has been established. 

3. Clean, repair, and restore adjoining properties and roads affected by erosion and 
sedimentation from Project site during the course of Project. 

4. Remove erosion and sedimentation controls and restore and stabilize areas 
disturbed during removal. 

D. Stormwater Control: Comply with requirements of authorities having jurisdiction. 
Provide barriers in and around excavations and subgrade construction to prevent 
flooding by runoff of stormwater from heavy rains. 

E. Tree and Plant Protection: Install temporary fencing located as indicated or outside 
the drip line of trees to protect vegetation from damage from construction operations. 
Protect tree root systems from damage, flooding, and erosion. 

F. Site Enclosure Fence: Before construction operations begin, furnish and install site 
enclosure fence in a manner that will prevent people and animals from easily 
entering site except by entrance gates. 

1. Extent of Fence: As required to enclose entire Project site or portion determined 
sufficient to accommodate construction operations. 

2. Maintain security by limiting number of keys and restricting distribution to 
authorized personnel. Furnish one set of keys to Owner. 
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3. Fencing shall be 6’ tall chain link fence with gates and privacy screening. 
4. General Contractor shall provide all temporary fencing at High School. 
5. Sitework Contractor shall provide all temporary fencing at Middle School 

G. Security Enclosure and Lockup: Install temporary enclosure around partially 
completed areas of construction. Provide lockable entrances to prevent 
unauthorized entrance, vandalism, theft, and similar violations of security. Lock 
entrances at end of each work day. 

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

I. Temporary Egress: Maintain temporary egress from existing occupied facilities as 
indicated and as required by authorities having jurisdiction. 

J. Temporary Enclosures: Provide temporary enclosures for protection of construction, 
in progress and completed, from exposure, foul weather, other construction 
operations, and similar activities. Provide temporary weathertight enclosure for 
building exterior. 

1. Where heating or cooling is needed and permanent enclosure is incomplete, 
insulate temporary enclosures. 

2. Provide weatherproof, secure temporary enclosures for all window openings 
where windows have been removed. 

K. Temporary Partitions: Not required.  

L. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of 
types needed to protect against reasonably predictable and controllable fire losses. 
Comply with NFPA 241; manage fire-prevention program. 

1. Prohibit smoking in construction areas. 
2. Supervise welding operations, combustion-type temporary heating units, and 

similar sources of fire ignition according to requirements of authorities having 
jurisdiction. 

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

4. Provide temporary hoses for fire protection. Hang hoses with a warning sign 
stating that hoses are for fire-protection purposes only and are not to be 
removed. Match hose size with outlet size and equip with suitable nozzles. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize 
waste and abuse, limit availability of temporary facilities to essential and intended 
uses. 
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B. Maintenance: Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve 
indicated results and to avoid possibility of damage. 

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

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

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

2. At Substantial Completion, repair, renovate, and clean permanent facilities used 
during construction period. Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 015719 - ENVIRONMENTAL PROTECTION DURING CONSTRUCTION 

 

PART 1 - GENERAL 

 
 
1.1 REQUIREMENTS INCLUDED 

A. Scope 

B. Applicable Regulations 

C. Notification 

D. Implementation 

E. Protection of Land Resources 

F. Recording and Preserving Historical and Archaeological Finds 

G. Protection of Water Resources 

H. Burning 

I. Dust and Mud Control 

J. Maintenance of Pollution Control Facilities During Construction 

 
1.2 SCOPE 

A. The work covered by this section consists of furnishing all labor, material and 

equipment and performing all work required for the prevention of environmental 

pollution during and as the result of construction operations under this contract 

except for those measures set forth in other Technical Provisions of these 

specifications. 

 
For the purpose of this specification environmental pollution is defined by 

regulatory authorities as the presence of chemical, physical or biological 

elements or agents which adversely affect human health or welfare; unfavorably 

alter ecological balances of importance to human life; affect other species of 

importance to man; or degrade the utility of the environment for aesthetic and 

recreational purposes. 

 
The control of environmental pollution requires consideration of air, water and 

land, and involves noise, solid waste-management and management of radiant 

energy and radioactive materials, as well as other pollutants. 

 
B. Compliance with the provisions of this section by all 

Subcontractors shall be the responsibility of the Contractor. 

 

1.3 APPLICABLE REGULATIONS 

A. In order to provide for abatement and control of any environmental pollution arising 

from the construction activities of the Contractor and his subcontractors in 

the performance of this contract, they shall comply with all applicable Federal, 

State and local laws, and regulations concerning environmental pollution 

control and abatement as well as the specific requirements stated elsewhere in 

the contract specifications. 

 

 
1.4 NOTIFICATION 
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A. The Construction Manager will notify the Contractor in writing of any non- 

compliance with the foregoing provisions. The Contractor shall, after receipt of 

such notice, immediately take corrective action. Such notice, when delivered to 

the Contractor or his authorized representative at the site of the work, shall be 

deemed sufficient for the purpose. If the Contractor fails or refuses to comply 

promptly, the Construction Manager may issue an order stopping all or part of the 

work until satisfactory corrective action has been taken. No part of the time lost 

on account of any such stop orders shall be made the subject of a claim for 

extension of time or for extra costs or damages by the Contractor unless it was 

later determined that the Contractor was in compliance. 

 
1.5 PROTECTION OF LAND RESOURCES 

A. It is intended that the land resources within the project boundaries and outside the 

limits of permanent work performed under this contract be preserved in their 

present condition or be restored to a condition after completion of construction 

that will appear to be natural and not detract from the appearance of the project. 

Insofar as possible, the Contractor shall confine his construction activities to 

areas defined by the plans or specifications. 

B. The following additional requirements are intended to supplement and clarify the 

requirements contained in the General Conditions. 

 
The location on the project site of the Contractor's storage and other construction 

buildings, required temporarily in the performance of the work, shall be upon 

assigned portions of the job site and shall require written approval of the Construction 

Manager. 

 
The preservation of the landscape shall be an imperative consideration in the 

selection of all sites and in the overall construction of buildings. 

 
Plans showing storage and office facilities shall be submitted for approval of the 

Construction Manager. 

 
C. If the Contractor proposes or is required to construct temporary roads or 

embankments and excavations for plant and/or work areas, he shall submit the 

following for approval at least 21 days prior to scheduled start of such temporary 

work. 

1. A layout of all temporary access roads, excavations and 

embankments to be constructed with the work area. 

2. Plans and cross sections of proposed embankments and their 

foundations, including a description of proposed materials. 

 
1.6 RECORDING AND PRESERVING HISTORICAL AND ARCHAEOLOGICAL FINDS 

A. All items having any apparent historical or archaeological interest which are 

discovered in the course of any construction activities shall be carefully 

preserved. The Contractor shall leave the archaeological find undisturbed and 

shall immediately report the find to the Construction Manager so that the 

proper authorities may be notified. 

 
1.7 PROTECTION OF WATER RESOURCES 



  

015719 - 3 Environment Protection  
 
 

16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
  

 

A. The Contractor shall not pollute streams, lakes, reservoirs or public waters 

with fuels, oils, bitumens, calcium chloride, acids or harmful materials. It is the 

responsibility of the Contractor to investigate and comply with all applicable 

Federal, State, County and Municipal laws concerning pollution of surrounding 

public waters. All work under this contract shall be performed in such a manner that 

objectionable conditions will not be created in public waters through or adjacent to 

the project areas. 

B. Prior to any major construction the Contractor shall submit a plan for approval by 

the Construction Manager showing his scheme for controlling erosion and 

disposing of waste. 

C. Surface drainage from cuts and fills within the construction limits, whether 

or not completed, and from borrow and waste disposal areas, shall, if turbidity 

producing materials are present, be held in suitable sedimentation ponds or shall be 

graded to control erosion within acceptable limits. 

 
Temporary erosion and sediment control measures such as berms, dikes, 

drains, or sedimentation basins, if required to meet the above standards, shall 

be provided until permanent drainage and erosion control facilities are completed 

and operative. 

 
Fills and waste areas shall be constructed by selecting placement to eliminate 

silts or clays on the surface that will erode and contaminate adjacent public 

waters. 

 
D. At all times of the year, special measures shall be taken to prevent chemicals, 

fuels, oils, grease, bituminous materials, waste washings, herbicides and 

insecticides, and cement and surface drainage from entering public waters. 

E. Disposal of any materials, wastes, effluents, trash, garbage, oil, grease, chemicals, 

etc., in areas adjacent to public waters shall be subject to the approval of the 

Construction Manager. If any waste material is dumped in unauthorized areas 

the Contractor shall remove the material and restore the area to the condition 

of the adjacent undisturbed area. If necessary, contaminated ground shall be 

excavated, disposed of as directed by the Construction Manager, refilled with clean 

material and compacted all at the expense of the Contractor. 

 
1.8 BURNING 

A. Burning will not be permitted. 

 

1.9 DUST AND MUD CONTROL 

A. The Contractor shall at all times provide adequate dust control measures. He 

shall accomplish this, without interference to the public and vehicular 

transportation. 

B. To control dust, it is required that all vehicles transporting dust producing materials 

to and from the job shall be covered with tarpaulins securely tied down, be 

sprinkled when necessary or be satisfactorily treated by other approved methods. 

C. Trucks leaving excavations shall be water washed prior to entry on access roads 

or public streets to remove mud and other deleterious substances from wheels and 

undercarriages. 

D. All public and private ways adjacent to the site shall be broomed and flushed 

whenever necessary in the opinion of the Construction Manager. Drainage 



  

015719 - 4 Environment Protection  
 
 

16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
  

 

systems shall be cleaned and flushed whenever mud or debris hinders the 

flow of storm water to or in the sewers. 

E. The Contractor shall immediately remove refuse, rubbish, debris and soil 

accumulations on roads, streets and on sidewalks, caused by wind, rain and 

snow erosions or by his own operations to prevent traffic hazards or interference 

with road drainage. 

 
1.10 MAINTENANCE OF POLLUTION CONTROL FACILITIES DURING CONSTRUCTION 

A. During the life of this contract the Contractor shall maintain all facilities constructed 

for pollution control under this contract as long as the operations creating the 

particular pollutant are being carried out or until the material concerned has 

become stabilized to the extent that pollution is no longer being created. During 

the construction period the Contractor shall conduct frequent training courses 

for his maintenance personnel. The curriculum shall include methods of 

detection of pollution, familiarity with pollution standards, and installation and 

care of vegetation covers, plants and other facilities to prevent and correct 

environmental pollution. 

 
**End of Section** 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

                                                                 016000 - 1  PRODUCT REQUIREMENTS 

SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 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. 

B. Related Requirements: 

1. Section 012300 "Alternates" for products selected under an alternate. 
2. Section 012500 "Substitution Procedures" for requests for substitutions. 
3. Section 014200 "References" for applicable industry standards for products 

specified. 

1.2 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. New Products:  Items that have not previously been incorporated into another 
project or facility.  Products salvaged or recycled from other projects are not 
considered new products. 

3. 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 of additional manufacturers named in the specification. 

1.3 ACTION SUBMITTALS 

A. Comparable Product Requests:  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. 
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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 of approval or rejection of proposed 
comparable product request within 15 days of receipt of request, or seven days 
of receipt of additional information or documentation, whichever is later. 

a. Form of Approval:  As specified in Section 013300 "Submittal Procedures." 
b. Use product specified if Architect does not issue a decision on use of a 

comparable product request within time allocated. 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in 
Section 013300 "Submittal Procedures." Show compliance with requirements. 

1.4 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. Mechanical Materials and Equipment:  When two or more items of same material or 
equipment are required (pumps, valves, air conditioning units, etc.), they shall be of the 
same manufacturer.  Product manufacturer uniformity does not apply to raw materials, 
bulk materials, pipe, tube, fittings (except flanged and grooved types), sheet metal, 
wire, steel bar stock, welding rods, solder, fasteners, motors for dissimilar equipment 
units, and similar items used in the work, except as otherwise indicated.  Provide 
products which are compatible within systems and other connected items. 

C. Asbestos in Materials:  All products submitted for use and incorporated into this project 
shall be asbestos free. 

D. Mercury-Free Products: All products submitted for use and incorporated into this 
Project shall be mercury-free.  In the absence of mercury-free products, provide 
products with the lowest amount of mercury possible. 

E. Lead-Free Products: All products submitted for use and incorporated into this Project 
shall be lead-free. 

1.5 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: 
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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. 

C. Storage: 

1. Store products to allow for inspection 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. 
7. Provide a secure location and enclosure at Project site for storage of materials 

and equipment by Owner's construction forces.  Coordinate location with Owner. 

1.6 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. 

2. Special Warranty:  Written warranty required by the Contract Documents to 
provide specific rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution. Submit a draft for approval before final execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information 
and properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, 
prepare a written document using indicated form properly executed. 

3. See other Sections for specific content requirements and particular requirements 
for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Section 017700 "Project Closeout." 
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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. 

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. 

7. A named product and model number establishes the characteristics and salient 
features of the specifications even when they are not fully described and will 
serve as the basis of comparison. 

8. Whenever a material, article, device, piece of equipment or type of construction 
is identified by reference to manufacturers' or vendors' names, trade names, 
catalog numbers, or similar specific information, it is so identified for the purpose 
of establishing a standard of quality, and such identification shall not be 
construed as limiting competition. Comply with requirements in "Comparable 
Products" Article to obtain approval for use of an unnamed product 

B. Product Selection Procedures: 

1. Named Product:  Where Specifications name a single manufacturer and product, 
and “no substitutions” is indicated, provide the named product.  Comparable 
products or substitutions for Contractor's convenience will not be considered. 

2. Named Manufacturer/Source:  Where Specifications name a single manufacturer 
or source and “no substitutions” is indicated, provide a product by the named 
manufacturer or source that complies with requirements.  Comparable products 
or substitutions for Contractor's convenience will not be considered. 

3. Products: 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. 

4. Manufacturers: 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 
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5. 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.  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 by one of the other named manufacturers. 

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. 

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. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration:  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. Evidence that the proposed product provides sustainable design characteristics 
that specified product provides for achieving LEED prerequisites and credits. 

3. Evidence that the proposed product will not adversely affect Contractor's 
construction schedule. 

4. Evidence that the proposed product has received necessary approvals of 
authorities having jurisdiction.  

5. Evidence that the proposed product will have no adverse effect on other trades 
and will not affect or delay progress schedule; or if proposed product involves 
more than one contractor, proposed product 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. 

6. Evidence that the proposed product maintenance service and source of 
replacement parts, as applicable, is available similar to the specified product. 

7. 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. 

8. Evidence that proposed product provides specified warranty. 
9. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners, if requested. 
10. Samples, if requested. 
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PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution 
of the Work including, but not limited to, the following: 
1. Construction layout. 
2. Field engineering and surveying. 
3. Installation of the Work. 
4. Progress cleaning. 
5. Starting and adjusting. 
6. Protection of installed construction. 
7. Correction of the Work. 

B. Related Requirements: 
1. Section 011000 "Summary" for limits on use of Project site. 
2. Section 013300 "Submittal Procedures" for submitting surveys. 
3. Section 017329 "Cutting and Patching" for cutting and patching portions of the 

building. 
4. Section 017700 "Closeout Procedures" for submitting final property survey with 

Project Record Documents, recording of Owner-accepted deviations from indicated 
lines and levels, and final cleaning. 

1.2 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For land surveyor. 

A. Final As-Built Survey of Underground Utilities:  Submit two paper copies and one 
electronic (.pdf) file, signed by land surveyor. 

1.3 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. 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. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of site improvements, utilities, and other 
construction indicated as existing are not guaranteed.  Before beginning work, investigate 
and verify the existence and location of mechanical and electrical systems and other 
construction affecting the Work. 
1. Before construction, verify the location and points of connection of utility services:   

B. Existing Utilities: 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. 

C. 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. 

D. Written Report:  Where a written report listing conditions detrimental to performance of the 
Work is required by other Sections, include the following: 
1. Description of the Work. 
2. List of detrimental conditions, including substrates. 
3. List of unacceptable installation tolerances. 
4. Recommended corrections. 

E. 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 and/or Owner as required, 
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 
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measurements before fabrication.  Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 
need for clarification of the Contract Documents caused by differing field conditions 
outside the control of Contractor, submit a request for information to Architect according 
to requirements in Section 013100 "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 promptly. 

B. General:  Engage a land surveyor to lay out the Work using accepted surveying practices. 
1. Establish benchmarks and control points to set lines and levels at each story of 

construction and elsewhere as needed to locate each element of Project. 
2. Establish limits on use of Project site. 
3. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain 

required dimensions. 
4. Inform installers of lines and levels to which they must comply. 
5. Check the location, level and plumb, of every major element as the Work 

progresses. 
6. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances. 
7. Close site surveys with an error of closure equal to or less than the standard 

established by authorities having jurisdiction. 

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. 

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  

3.4 FIELD ENGINEERING 

A. Identification:  Owner will identify existing benchmarks, control points, and property 
corners. 
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B. 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. 
1. Do not change or relocate existing benchmarks or control points without prior 

written approval of Architect. Report lost or destroyed permanent benchmarks or 
control points promptly.  Report the need to relocate permanent benchmarks or 
control points to Architect before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly.  
Base replacements on the original survey control points. 

C. Final Survey for Underground Utilities:  Engage a land surveyor to prepare a final survey 
of all utilities installed during the project, including all elevations and inverts.  

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 (2440 mm) in occupied spaces 

and 90 inches (2300 mm)   in unoccupied spaces without ceilings. 

B. Mechanical Installations:  Comply with the following requirements: 
 

1. Where mounting heights are not detailed or dimensioned, install systems, materials, 
and equipment to provide the maximum headroom possible. 

2. Coordinate connection of mechanical systems with exterior underground and 
overhead utilities and services.  Comply with requirements of governing regulations, 
franchised service companies, and controlling agencies.  Provide required 
connection for each service. 

3. Install all equipment to facilitate servicing, maintenance, and repair or replacement 
of equipment components.  As much as practical, connect equipment for ease of 
disconnecting, with minimum of interference with other installations.  Extend grease 
fittings to an accessible location.  

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

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

E. 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. 

F. Sequence the Work and allow adequate clearances to accommodate movement of 
construction items on site and placement in permanent locations. 

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

I. 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. 

J. 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. 

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

3.6 PROGRESS CLEANING 

A. General:  Clean Project site, public pedestrian paths 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 (27 deg C). 
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, 



16 September 2024  Chappaqua Central School District 
Issue for Bid  DWCI – New Construction & Athletic Upgrades 
 

 017300 - 6 EXECUTION 

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 
Section 017419 "Construction Waste Management and Disposal." 

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. 

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. 

3.7 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation.  Remove 
malfunctioning units, replace with new units, and retest. 

B. Adjust equipment for proper operation.  Adjust operating components for proper operation 
without binding. 

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and 
safeties.  Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service:  Comply with qualification requirements in Section 014000 
"Quality Requirements." 

3.8 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. 

END OF SECTION 017300 
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SECTION 017329 – CUTTING AND PATCHING  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes procedural requirements for cutting and patching. 

B. Related Requirements: 
1. Section 011000 "Summary" for limits on use of Project site. 
2. Section 024119 “Selective Structure Removal and Demolition” for demolition of 

selected portions of the site for alterations. 
3. Section 078413 "Penetration Firestopping" for patching penetrations in fire-rated 

construction. 

C. Coordinate cutting and patching requirements with selective demolition.  Removal of 
portions of existing construction required for the installation or performance of other work 
may be indicted as selective demolition on the demolition drawings. Cut and patch all 
construction when not shown on the demolition drawings, or when additional cutting and 
patching is required after the completion of selective demolition. 

1.2 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. 

1.3 INFORMATIONAL SUBMITTALS 

A. Cutting and Patching Plan:  Submit plan describing procedures at least 10 days prior to 
the time cutting and patching will be performed.  Include the following information: 
1. Extent:  Describe reason for and extent of each occurrence of cutting and patching. 
2. Changes to In-Place Construction:  Describe anticipated results.  Include changes 

to structural elements and operating components as well as changes in building 
appearance and other significant visual elements. 

3. Products:  List products to be used for patching and firms or entities that will 
perform patching work. 

4. Dates:  Indicate when cutting and patching will be performed. 
5. Utilities and Mechanical and Electrical Systems:  List services and systems that 

cutting and patching procedures will disturb or affect.  List services and systems 
that will be relocated and those that will be temporarily out of service.  Indicate 
length of time permanent services and systems will be disrupted. 
a. Include description of provisions for temporary services and systems during 

interruption of permanent services and systems. 
6. Structural Elements:  Where cutting and patching involve adding reinforcement to 

structural elements, submit details and engineering calculations showing integration 
of reinforcement with original structure. 
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1.4 QUALITY ASSURANCE 

A. Minimize cutting and patching of work by properly coordinating construction sequences 
with Construction Manager. 

B. 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, notify 

Architect of locations and details of cutting and await directions from Architect 
before proceeding.  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.  Operational elements include the following: 
a. Primary operational systems and equipment. 
b. Fire separation assemblies. 
c. Air or smoke barriers. 
d. Fire-suppression systems. 
e. Mechanical systems piping and ducts. 
f. Control systems. 
g. Communication systems. 
h. Fire-detection and -alarm systems. 
i. Conveying systems. 
j. Electrical wiring systems. 
k. Operating systems of special construction. 

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.  Other construction elements 
include but are not limited to the following: 
a. Water, moisture, or vapor barriers. 
b. Membranes and flashings. 
c. Exterior curtain-wall construction. 
d. Sprayed fire-resistive material. 
e. Equipment supports. 
f. Piping, ductwork, vessels, and equipment. 
g. Noise- and vibration-control elements and systems. 

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. 

C. Cutting and Patching Conference:  Before proceeding, meet at Project site with parties 
involved in cutting and patching, including mechanical and electrical trades.  Review 
areas of potential interference and conflict.  Coordinate procedures and resolve potential 
conflicts before proceeding. 
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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 of these Specifications. 

B. Existing Materials:  Use materials identical to existing materials.  For exposed surfaces, 
use materials that visually match existing adjacent surfaces to the fullest extent possible. 
1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will match the visual and functional performance of existing materials. 

PART 3 - EXECUTION 

3.1 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. 
1. Cutting and Patching of Existing Roofing System: Contractors performing cutting 

and patching of the existing roof membrane shall be certified installers by the 
existing roof membrane manufacturer for their products. When existing roofing 
system is still under warranty, coordinate all work on the existing roofing system 
with manufacturer. All cutting and patching work on roofing system shall be 
performed in a manner that does not void the warranty. 

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:  Where interference with use of adjoining areas or interruption 
of free passage to adjoining areas is unavoidable, coordinate cutting and patching 
according to requirements in Section 01 1000 "Summary." 

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.  If possible, review proposed procedures with original 
Installer; comply with original Installer's written recommendations. 
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. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate physical integrity of installation. 
2. 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. 
a. Clean piping, conduit, and similar features before applying paint or other 

finishing materials. 
b. Restore damaged pipe covering to its original condition. 

3. 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. 

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

5. 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. 

END OF SECTION 017329 
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Salvaging nonhazardous demolition and construction waste. 
2. Recycling nonhazardous demolition and construction waste. 
3. Disposing of nonhazardous demolition and construction waste. 

1.2 DEFINITIONS 

A. Construction Waste: Building, structure, and site improvement materials and other solid 
waste resulting from construction, remodeling, renovation, or repair operations. 
Construction waste includes packaging. 

B. Demolition Waste: Building, structure, and site improvement materials resulting from 
demolition operations. 

C. Disposal: Removal of demolition or construction waste and subsequent salvage, sale, 
recycling, or deposit in landfill, incinerator acceptable to authorities having jurisdiction. 

D. Recycle: Recovery of demolition or construction waste for subsequent processing in 
preparation for reuse. 

E. Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in 
another facility. 

F. Salvage and Reuse: Recovery of demolition or construction waste and subsequent 
incorporation into the Work. 

1.3 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition and construction 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. 
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1.4 ACTION SUBMITTALS 

A. Waste Management Plan: Submit plan within 15 days of date established for 
commencement of the Work. 

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with transportation and disposal regulations of 
authorities having jurisdiction. 

1.6 WASTE MANAGEMENT PLAN 

A. General: Develop a waste management plan according to requirements in this Section. 
Plan shall consist of waste identification, and waste reduction work plan. Distinguish 
between demolition and construction waste. 

B. Waste Identification: Indicate anticipated types of demolition and construction waste 
generated by the Work. 

C. Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, 
recycled, or disposed of in landfill or incinerator.  

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General: Practice efficient waste management in the use of materials in the course of 
the Work. Use all reasonable means to divert construction and demolition waste from 
landfills and incinerators. Facilitate recycling and salvage of materials. 

1. Construction Waste: 

a. Packaging: Salvage or recycle 100 percent of the following uncontaminated 
packaging materials: 

1) Paper. 
2) Cardboard. 
3) Boxes. 
4) Plastic sheet and film. 
5) Polystyrene packaging. 
6) Wood crates. 
7) Wood pallets. 
8) Plastic pails. 

b. Construction Office Waste: Salvage or recycle 100 percent of the following 
construction office waste materials: 

1) Paper. 
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2) Aluminum cans. 
3) Glass containers. 

PART 3 - EXECUTION 

3.1 PLAN IMPLEMENTATION 

A. General: Provide handling, containers, storage, signage, transportation, and other 
items as required to implement waste management plan during the entire duration of 
the Contract. 

1. Comply with operation, termination, and removal requirements in Section 015000 
"Temporary Facilities and Controls." 

2. Review waste management procedures with all entities when they first begin 
work on-site, including locations established for salvage, recycling, and disposal. 

B. Site Access and Temporary Controls: Conduct waste management operations to 
ensure minimum interference with roads, streets, walks, walkways, and other adjacent 
occupied and used facilities. 

1. Designate and label specific areas on Project site necessary for separating 
materials that are to be salvaged and recycled. 

 

 END OF SECTION 017419 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 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. Related Requirements: 

1. Section 013233 "Photographic Documentation" for submitting final completion 
construction photographic documentation. 

2. Section 017300 "Execution" for progress cleaning of Project site. 
3. Section 017823 "Operation and Maintenance Data" for operation and 

maintenance manual requirements. 
4. Section 017839 "Project Record Documents" for submitting record Drawings, 

record Specifications, and record Product Data. 
5. Section 017900 "Demonstration and Training" for requirements for instructing 

Owner's personnel. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For cleaning agents. 

B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items:  Final submittal at Final Completion. 

1.3 CLOSEOUT SUBMITTALS 

A. Certificates of Release:  From authorities having jurisdiction. 

B. Certificate of Insurance:  For continuing coverage. 

C. Field Report:  For pest control inspection. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items:  For maintenance material submittal items 
specified in other Sections. 
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B. Attic stock in the required amount/percentage shall be turned over to the Owner 
immediately after the first delivery of the material is received on the site, not at the end 
of the project.  

1.5 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be 
completed and corrected (Contractor's punch list), indicating the value of each item on 
the list and reasons why the Work is incomplete. 

B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10  
days prior to requesting inspection for determining date of Substantial Completion.  List 
items below that are incomplete at time of request. 

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, and similar 
releases. 

2. Submit closeout submittals specified in other Division 01 Sections, including 
project record documents, operation and maintenance manuals, final completion 
construction photographic documentation, damage or settlement surveys, 
property surveys, and similar final record information. 

3. Submit closeout submittals specified in individual Sections, including specific 
warranties, workmanship bonds, maintenance service agreements, final 
certifications, and similar documents. 

4. Submit maintenance material submittals specified in individual Sections, 
including tools, spare parts, extra materials, and similar items, and deliver to 
location designated by Architect. Label with manufacturer's name and model 
number where applicable. 

a. Schedule of Maintenance Material Items:  Prepare and submit schedule of 
maintenance material submittal items, including name and quantity of each 
item and name and number of related Specification Section.  Obtain 
Architect's signature for receipt of submittals. 

5. Submit test/adjust/balance records. 
6. Submit changeover information related to Owner's occupancy, use, operation, 

and maintenance. 
7. Submit fully executed Certification of Drawings and Specification Compliance 

form included at the end of this Section.  

C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 10  
days prior to requesting inspection for determining date of Substantial Completion.  List 
items below that are incomplete at time of request. 

1. Advise Owner of pending insurance changeover requirements. 
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. 
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5. Instruct Owner's personnel in operation, adjustment, and maintenance of 
products, equipment, and systems.  Submit demonstration and training video 
recordings specified in Section 017900 "Demonstration and Training." 

6. Advise Owner of changeover in heat and other utilities. 
7. Participate with Owner in conducting inspection and walkthrough with local 

emergency responders. 
8. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
9. Complete final cleaning requirements, including touchup painting. 
10. Touch up and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 

D. Inspection:  Submit a written request for inspection to determine Substantial 
Completion a minimum of 10  days prior to date the work will be completed and ready 
for final inspection and tests.  On receipt of request, Architect and Construction 
Manager will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare the Certificate of Substantial Completion after 
inspection or will notify Contractor of items, either on Contractor's list or additional 
items identified by Architect, that must be completed or corrected before certificate will 
be issued. 

1. Architect will perform inspection in areas no smaller than a floor plate.  Inspection 
of individual rooms or spaces will not be performed. 

2. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 
a. Reinspection Limits:  The Architect and Construction Manager are limited 

to performing the original inspection and two reinspections of the same 
area as part of their services.  The cost of any reinspections required 
beyond this amount will be borne by the Contractor. Contractor shall 
reimburse Owner for reinspection fees paid to the Architect and/or 
Construction Manager through a credit change order in the amount 
stipulated by the Owner 

 
3. Results of completed inspection will form the basis of requirements for final 

completion. 

1.6 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion:  Before requesting final inspection for determining 
final completion, complete the following: 

1. Certified List of Incomplete Items:  Submit certified copy of Architect's Substantial 
Completion inspection list of items to be completed or corrected (punch list), 
endorsed and dated by Architect.  Certified copy of the list shall state that each 
item has been completed or otherwise resolved for acceptance. 

2. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage 
complying with insurance requirements. 

3. Submit pest-control final inspection report. 

B. Inspection:  Submit a written request for final inspection to determine acceptance a 
minimum of 10 days prior to date the work will be completed and ready for final 
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inspection and tests.  On receipt of request, Architect and Construction Manager will 
either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect 
will prepare a final Certificate for Payment after inspection or will notify Contractor of 
construction that must be completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous 
inspections as incomplete is completed or corrected. 
a. Reinspection Limits:  The Architect and Construction Manager are limited 

to performing the original inspection and two reinspections of the same 
area as part of their services.  The cost of any reinspections required 
beyond this amount will be borne by the Contractor. Contractor shall 
reimburse Owner for reinspection fees paid to the Architect and/or 
Construction Manager through a credit change order in the amount 
stipulated by the Owner 

1.7 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Organization of List:  Include name and identification of each space and area affected 
by construction operations for incomplete items and items needing correction including, 
if necessary, areas disturbed by Contractor that are outside the limits of construction. 

1. Organize list of spaces in sequential order, starting with exterior areas first and 
proceeding from lowest floor to highest floor. 

2. Organize items applying to each space by major element, including categories 
for ceiling, individual walls, floors, equipment, and building systems. 

3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Architect. 
d. Name of Contractor. 
e. Page number. 

4. Submit list of incomplete items in the following format: 

a. MS Excel electronic file.  Architect will return annotated file. 
 

1.8 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal:  Submit written warranties on request of Architect for designated 
portions of the Work where commencement of warranties other than date of 
Substantial Completion is indicated, or when delay in submittal of warranties might limit 
Owner's rights under warranty. 

B. Partial Occupancy:  Submit properly executed warranties within 15  days of completion 
of designated portions of the Work that are completed and occupied or used by Owner 
during construction period by separate agreement with Contractor. 

C. Organize warranty documents into an orderly sequence based on the table of contents 
of Project Manual. 
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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 (215-by-280-mm) 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. 

4. Warranty Electronic File:  Scan warranties and bonds and assemble complete 
warranty and bond submittal package into a single indexed electronic PDF file 
with links enabling navigation to each item.  Provide bookmarked table of 
contents at beginning of document. 

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. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 
applicable, use products that comply with the California Code of Regulations 
maximum allowable VOC levels. 

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 requesting 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. 
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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. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of stains, films, and similar foreign substances.  Avoid 
disturbing natural weathering of exterior surfaces.  Restore reflective 
surfaces to their original condition. 

g. Remove debris and surface dust from limited access spaces, including 
roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and 
similar spaces. 

h. Sweep concrete floors broom clean in unoccupied spaces. 
i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

clean according to manufacturer's recommendations if visible soil or stains 
remain. 

j. 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. 

k. Remove labels that are not permanent. 
l. Wipe surfaces of mechanical and electrical equipment, elevator equipment, 

and similar equipment.  Remove excess lubrication, paint and mortar 
droppings, and other foreign substances. 

m. Clean plumbing fixtures to a sanitary condition, free of stains, including 
stains resulting from water exposure. 

n. Replace disposable air filters and clean permanent air filters.  Clean 
exposed surfaces of diffusers, registers, and grills. 

o. Clean ducts, blowers, and coils if units were operated without filters during 
construction or that display contamination with particulate matter on 
inspection. 
1) Clean HVAC system in compliance with NADCA ACR.  Provide 

written report on completion of cleaning. 

p. Clean light fixtures, lamps, globes, and reflectors to function with full 
efficiency. 

q. Leave Project clean and ready for occupancy. 

C. Pest Control:  Comply with pest control requirements in Section 015000 "Temporary 
Facilities and Controls." Prepare written report. 

D. Construction Waste Disposal:  Comply with waste disposal requirements in 
Section 017419 "Construction Waste Management and Disposal." 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for 
determination of Substantial Completion. 
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B. Repair or remove and replace defective construction.  Repairing includes replacing 
defective parts, refinishing damaged surfaces, touching up with matching materials, 
and properly adjusting operating equipment.  Where damaged or worn items cannot be 
repaired or restored, provide replacements.  Remove and replace operating 
components that cannot be repaired. Restore damaged construction and permanent 
facilities used during construction to specified condition. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, 
and other damaged transparent materials. 

2. Touch up and otherwise repair and restore marred or exposed finishes and 
surfaces.  Replace finishes and surfaces that that already show evidence of 
repair or restoration. 
a. Do not paint over "UL" and other required labels and identification, 

including mechanical and electrical nameplates.  Remove paint applied to 
required labels and identification. 

3. Replace parts subject to operating conditions during construction that may 
impede operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and 
defective and noisy starters in fluorescent and mercury vapor fixtures to comply 
with requirements for new fixtures. 

END OF SECTION 017700 

Attachment: Certification of Drawing and Specification Compliance form 
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CERTIFICATION OF DRAWING AND SPECIFICATION COMPLIANCE 
 
The Undersigned Prime Contractor does herein certify that:   
 
1. All materials furnished for this project do fully comply with all specification requirements as 

stated within the Contract Documents;  
2. That no asbestos containing materials of any nature are used in the work; 
3. That execution of the Work covered by this certification has been performed in accordance 

with the Contract Document drawings. 
 
CONTRACT NUMBER AND CONTRACT NAME: _____________________________________ 
 
NAME OF CONTRACTOR: _______________________________________________________ 
 
CERTIFICATION BY: _____________________________ TITLE: ________________________ 
 
ADDRESS: ____________________________________________________________________ 
 
DATED: ______________________________________________________________________ 
 
 
CORPORATE ACKNOWLEDGEMENT 
 
      )SS. 
      ) 
 
On the _________________ day of ________________, before me came _________________ to 
me known and who by me being duly sworn did depose and say that he resides at 
______________________________ that he is the officer of the said corporation executing the 
foregoing instrument, that he knows the seal of said corporation, that the seal affixed to said 
instrument is such corporate seal, that it was so affixed by order of the Board of Directors of said 
corporation and that he signed his name thereto by like order. 
 
       ______________________________ 
           Notary Public 
 
INDIVIDUAL ACKNOWLEDGEMENT 
 
State of 
      )SS. 
      ) 
County of 
 
On the _________________ day of _________________, before me came _________________ 
to me known and who by me being duly sworn did depose and say that he resides at 
______________________________ that he is the individual who executed the foregoing 
instrument. 
 
       ______________________________ 
           Notary Public 
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PARTNERSHIP ACKNOWLEDGEMENT 
 
State of 
      )SS. 
      ) 
County of 
 
On the _________________ day of ________________, before me came _________________ to 
me known and who by me being duly sworn did depose and say that he resides at 
______________________________ that he is the partner in the firm of 
______________________________ doing business under the name of 
_______________________________ and that he executed the foregoing instrument on behalf of 
said partnership. 
 
       ______________________________ 
           Notary Public 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation 
and maintenance manuals, including the following: 

1. Operation and maintenance documentation directory. 
2. Emergency manuals. 
3. Operation manuals for systems, subsystems, and equipment. 
4. Product maintenance manuals. 
5. Systems and equipment maintenance manuals. 

B. Related Requirements: 

1. Section 013300 "Submittal Procedures" for submitting copies of submittals for 
operation and maintenance manuals. 

1.2 DEFINITIONS 

A. System:  An organized collection of parts, equipment, or subsystems united by regular 
interaction. 

B. Subsystem:  A portion of a system with characteristics similar to a system. 

1.3 CLOSEOUT SUBMITTALS 

A. Manual Content:  Operations and maintenance manual content is specified in individual 
Specification Sections to be reviewed at the time of Section submittals.  Submit 
reviewed manual content formatted and organized as required by this Section. 

1. Architect  will comment on whether content of operations and maintenance 
submittals are acceptable. 

2. Where applicable, clarify and update reviewed manual content to correspond to 
revisions and field conditions. 

B. Format:  Submit operations and maintenance manuals in the following format: 

1. PDF electronic file.  Assemble each manual into a composite electronically 
indexed file complete with Table of Contents and book marked by equipment.  
Submit on digital media acceptable to Architect. 

a. Name each indexed document file in composite electronic index with 
applicable item name.  Include a complete electronically linked operation 
and maintenance directory. 

b. Enable inserted reviewer comments on draft submittals. 

2. Three paper copies.  Include a complete operation and maintenance directory.  
Enclose title pages and directories in clear plastic sleeves.   
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C. Initial Manual Submittal:  Submit draft copy of each manual at least 60 days before 
commencing demonstration and training.  Architect will comment on whether general 
scope and content of manual are acceptable. 

D. Final Manual Submittal:  Submit each manual in final form prior to requesting 
inspection for Substantial Completion and at least 30 days before commencing 
demonstration and training.  Architect will return copy with comments. 

1. Correct or revise each manual to comply with Architect's comments.  Submit 
copies of each corrected manual within 15 days of receipt of Architect's  
comments and prior to commencing demonstration and training. 

PART 2 - PRODUCTS 

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 

A. Directory:  Prepare a single, comprehensive directory of emergency, operation, and 
maintenance data and materials, listing items and their location to facilitate ready 
access to desired information.  Include a section in the directory for each of the 
following: 

1. List of documents. 
2. List of systems. 
3. List of equipment. 
4. Table of contents. 

B. List of Systems and Subsystems:  List systems alphabetically.  Include references to 
operation and maintenance manuals that contain information about each system. 

C. List of Equipment:  List equipment for each system, organized alphabetically by 
system.  For pieces of equipment not part of system, list alphabetically in separate list. 

D. Tables of Contents:  Include a table of contents for each emergency, operation, and 
maintenance manual. 

E. Identification:  In the documentation directory and in each operation and maintenance 
manual, identify each system, subsystem, and piece of equipment with same 
designation used in the Contract Documents.  If no designation exists, assign a 
designation according to ASHRAE Guideline 4, "Preparation of Operating and 
Maintenance Documentation for Building Systems." 

2.2 REQUIREMENTS FOR EMERGENCY, 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. 
2. Table of contents. 
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3. Manual contents. 

B. Title Page:  Include the following information: 

1. Subject matter included in manual. 
2. Name and address of Project. 
3. Name and address of Owner. 
4. Date of submittal. 
5. Name and contact information for Contractor. 
6. Name and contact information for Architect. 
7. Name and contact information for Commissioning Authority. 
8. Names and contact information for major consultants to the Architect that 

designed the systems contained in the manuals. 
9. Cross-reference to related systems in other operation and maintenance manuals. 

C. 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. 

1. 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. 

D. 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. 

E. 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:  Enable bookmarking of 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. 

F. 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 (215-by-
280-mm) paper; with clear plastic sleeve on spine to hold label describing 
contents and with pockets inside covers to hold folded oversize sheets. 
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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, and indicate Specification Section number on bottom of spine.  
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. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose 
diagnostic software storage media for computerized electronic equipment. 

4. Supplementary Text:  Prepared on 8-1/2-by-11-inch (215-by-280-mm) white bond 
paper. 

5. 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. 

b. 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. 

2.3 EMERGENCY MANUALS 

A. Content:  Organize manual into a separate section for each of the following: 

1. Type of emergency. 
2. Emergency instructions. 
3. Emergency procedures. 

B. Type of Emergency:  Where applicable for each type of emergency indicated below, 
include instructions and procedures for each system, subsystem, piece of equipment, 
and component: 

1. Fire. 
2. Flood. 
3. Gas leak. 
4. Water leak. 
5. Power failure. 
6. Water outage. 
7. System, subsystem, or equipment failure. 
8. Chemical release or spill. 
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C. Emergency Instructions:  Describe and explain warnings, trouble indications, error 
messages, and similar codes and signals.  Include responsibilities of Owner's operating 
personnel for notification of Installer, supplier, and manufacturer to maintain warranties. 

D. Emergency Procedures:  Include the following, as applicable: 

1. Instructions on stopping. 
2. Shutdown instructions for each type of emergency. 
3. Operating instructions for conditions outside normal operating limits. 
4. Required sequences for electric or electronic systems. 
5. Special operating instructions and procedures. 

2.4 OPERATION MANUALS 

A. 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. 

2. Performance and design criteria if Contractor has delegated design 
responsibility. 

3. Operating standards. 
4. Operating procedures. 
5. Operating logs. 
6. Wiring diagrams. 
7. Control diagrams. 
8. Piped system diagrams. 
9. Precautions against improper use. 
10. License requirements including inspection and renewal dates. 

B. Descriptions:  Include the following: 

1. Product name and model number.  Use designations for products indicated on 
Contract Documents. 

2. Manufacturer's name. 
3. Equipment identification with serial number of each component. 
4. Equipment function. 
5. Operating characteristics. 
6. Limiting conditions. 
7. Performance curves. 
8. Engineering data and tests. 
9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include the following, as applicable: 

1. Startup procedures. 
2. Equipment or system break-in procedures. 
3. Routine and normal operating instructions. 
4. Regulation and control procedures. 
5. Instructions on stopping. 
6. Normal shutdown instructions. 
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7. Seasonal and weekend operating instructions. 
8. Required sequences for electric or electronic systems. 
9. Special operating instructions and procedures. 

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram 
controls as installed. 

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required 
for identification. 

2.5 PRODUCT MAINTENANCE MANUALS 

A. Content:  Organize manual into a separate section for each product, material, and 
finish.  Include source information, product information, maintenance procedures, 
repair materials and sources, and warranties and bonds, as described below. 

B. 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. 

C. Product Information:  Include the following, as applicable: 

1. Product name and model number. 
2. Manufacturer's name. 
3. Color, pattern, and texture. 
4. Material and chemical composition. 
5. Reordering information for specially manufactured products. 

D. Maintenance Procedures:  Include manufacturer's written recommendations and the 
following: 

1. Inspection procedures. 
2. Types of cleaning agents to be used and methods of cleaning. 
3. List of cleaning agents and methods of cleaning detrimental to product. 
4. Schedule for routine cleaning and maintenance. 
5. Repair instructions. 

E. Repair Materials and Sources:  Include lists of materials and local sources of materials 
and related services. 

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, 
include source information, manufacturers' maintenance documentation, maintenance 
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procedures, maintenance and service schedules, spare parts list and source 
information, maintenance service contracts, and warranty and bond information, as 
described below. 

B. Source Information:  List each system, subsystem, and piece of equipment 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. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 
documentation including the following information for each component part or piece of 
equipment: 

1. Standard maintenance instructions and bulletins. 
2. Drawings, diagrams, and instructions required for maintenance, including 

disassembly and component removal, replacement, and assembly. 
3. Identification and nomenclature of parts and components. 
4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures:  Include the following information and items that detail 
essential maintenance procedures: 

1. Test and inspection instructions. 
2. Troubleshooting guide. 
3. Precautions against improper maintenance. 
4. Disassembly; component removal, repair, and replacement; and reassembly 

instructions. 
5. Aligning, adjusting, and checking instructions. 
6. Demonstration and training video recording, if available. 

E. 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. 

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, 
monthly, quarterly, semiannual, and annual frequencies. 

2. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance. 

F. 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. 

G. Maintenance Service Contracts:  Include copies of maintenance agreements with 
name and telephone number of service agent. 

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of 
circumstances and conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 
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PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Operation and Maintenance Documentation Directory:  Prepare a separate manual that 
provides an organized reference to emergency, operation, and maintenance manuals. 

B. Emergency Manual:  Assemble a complete set of emergency information indicating 
procedures for use by emergency personnel and by Owner's operating personnel for 
types of emergencies indicated. 

C. Product Maintenance Manual:  Assemble a complete set of maintenance data 
indicating care and maintenance of each product, material, and finish incorporated into 
the Work. 

D. 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. 

1. Engage a factory-authorized service representative to assemble and prepare 
information for each system, subsystem, and piece of equipment not part of a 
system. 

2. Prepare a separate manual for each system and subsystem, in the form of an 
instructional manual for use by Owner's operating personnel. 

E. 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. 

F. 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. 

2. Comply with requirements of newly prepared record Drawings in Section 017839 
"Project Record Documents." 

G. Comply with Section 017700 "Closeout Procedures" for schedule for submitting 
operation and maintenance documentation. 

END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for project record 
documents, including the following: 

1. Record Drawings. 
2. Record Specifications. 
3. Record Product Data. 
4. Miscellaneous Record Submittals. 

B. Related Requirements: 

1. Section 017300 "Execution" for final property survey. 
2. Section 017700 "Closeout Procedures" for general closeout procedures. 
3. Section 017823 "Operation and Maintenance Data" for operation and 

maintenance manual requirements. 

1.2 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Submit PDF electronic files of scanned record prints and one set of 
prints. 

B. Record Specifications:  Submit annotated PDF electronic files of Project's 
Specifications, including addenda and contract modifications. 

C. Record Product Data:  Submit annotated PDF electronic files and directories of each 
submittal. 

1. Where record Product Data are required as part of operation and maintenance 
manuals, submit duplicate marked-up Product Data as a component of manual. 

D. Miscellaneous Record Submittals:  See other Specification Sections for miscellaneous 
record-keeping requirements and submittals in connection with various construction 
activities.  Submit annotated PDF electronic files and directories of each submittal. 

E. Reports:  Submit written report weekly indicating items incorporated into project record 
documents concurrent with progress of the Work, including revisions, concealed 
conditions, field changes, product selections, and other notations incorporated. 
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PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record (“As- Built”) Prints:  Maintain one set of marked-up paper copies of the Contract 
Drawings and Shop Drawings, incorporating new and revised drawings as 
modifications are issued. 

1. Preparation:  Mark record prints to show the actual installation where installation 
varies from that shown originally.  Require individual or entity who obtained 
record data, whether individual or entity is Installer, subcontractor, or similar 
entity, to provide information for preparation of corresponding marked-up record 
prints. 

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. 
e. Cross-reference record prints to corresponding archive photographic 

documentation. 

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. Depths of foundations below first floor. 
d. Locations and depths of underground utilities. 
e. Revisions to routing of piping and conduits. 
f. Revisions to electrical circuitry. 
g. Actual equipment locations. 
h. Duct size and routing. 
i. Locations of concealed internal utilities. 
j. Changes made by Change Order or Field Order. 
k. Changes made following Architect's written orders. 
l. Details not on the original Contract Drawings. 
m. Field records for variable and concealed conditions. 
n. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings and Shop Drawings completely and accurately.  Use 
personnel proficient at recording graphic information in production of marked-up 
record prints. 

4. Mark record sets with erasable, red-colored pencil.  Use other colors to 
distinguish between changes for different categories of the Work at same 
location. 

5. Mark important additional information that was either shown schematically or 
omitted from original Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable. 
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7. Format:  Submit PDF electronic files of scanned record prints and one set of 
prints. 
a. Record Prints:  Organize record prints and newly prepared record 

Drawings into manageable sets.  Bind each set with durable paper cover 
sheets.  Include identification on cover sheets.  

b. 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. 

c. Identification:  As follows: 
1) Project name. 
2) Date. 
3) Designation "PROJECT RECORD DRAWINGS." 
4) Name of Architect 
5) Name of Contractor. 

B. Record Digital Data Files:  In addition to submitting paper Record Drawings, transfer 
information to electronic CAD drawings in .DXF format and prepare set of digital record 
drawings.  Architect will supply a set of base electronic drawings for Contractor’s use.  
Submit electronic Record Drawings to Owner in same manner as paper Record 
Drawings. 

C. The following certification shall appear on all Record Drawings: “These record 
drawings prepared by  _______for the following work  ______ have been reviewed by 
the undersigned and appear to be an accurate representation of the work incorporated 
within the project and are accepted as submitted in accordance with the technical 
documents. This record document review made by this office is for determination of 
compliance with the requirements of the contract documents.  
Firm Name:                                     Date:                     Reviewer Name:                   _I 

D. If the Construction Manager or Architect determines the Record Drawings are not 
complete or contain inaccurate information, they will return the documents to the 
Contractor for correction and resubmission. 

E. Final payment will not be made to Contractor until complete and accurate Record 
Drawings both on paper and electronic media have been received and accepted by 
Owner. 

2.2 RECORD SPECIFICATIONS 

A. Preparation:  Mark Specifications to indicate the actual product installation where 
installation varies from that indicated in Specifications, addenda, and contract 
modifications. 

1. Give particular attention to information on concealed products and installations 
that cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, 
and equipment furnished, including substitutions and product options selected. 

3. Record the name of manufacturer, supplier, Installer, and other information 
necessary to provide a record of selections made. 
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4. For each principal product, indicate whether record Product Data has been 
submitted in operation and maintenance manuals instead of submitted as record 
Product Data. 

5. Note related Change Orders, record Product Data, and record Drawings where 
applicable. 

B. Format:  Submit record Specifications as scanned PDF electronic file(s) of marked-up 
paper copy of Specifications. 

2.3 RECORD PRODUCT DATA 

A. Preparation:  Mark Product Data to indicate the actual product installation where 
installation varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations 
that cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes 
in manufacturer's written instructions for installation. 

3. Note related Change Orders, record Specifications, and record Drawings where 
applicable. 

B. Format:  Submit record Product Data as annotated PDF electronic file or scanned PDF 
electronic file(s) of marked-up paper copy of Product Data. 

1. Include record Product Data directory organized by Specification Section number 
and title, electronically linked to each item of record Product Data. 

2.4 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. 

B. Format:  Submit miscellaneous record submittals as PDF electronic file or scanned 
PDF electronic file(s) of marked-up miscellaneous record submittals. 

1. Include miscellaneous record submittals directory organized by Specification 
Section number and title, electronically linked to each item of miscellaneous 
record submittals. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one copy of each submittal during the construction period for 
project record document purposes.  Post changes and revisions to project record 
documents as they occur; do not wait until end of Project. 
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B. Maintenance of Record Documents and Samples:  Store record documents and 
Samples 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 and 
Construction Manager’s reference during normal working hours. 

END OF SECTION 017839 
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SECTION 017900 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 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. Training in operation and maintenance of systems, subsystems, and equipment. 
3. Demonstration and training video recordings. 

1.2 INFORMATIONAL SUBMITTALS 

A. Instruction Program:  Submit outline of instructional program for demonstration and 
training, including a list of training modules and a schedule of proposed dates, times, 
length of instruction time, and instructors' names for each training module.  Include 
learning objective and outline for each training module. 

1. Indicate proposed training modules using manufacturer-produced demonstration 
and training video recordings for systems, equipment, and products in lieu of 
video recording of live instructional module. 

B. Attendance Record:  For each training module, submit list of participants and length of 
instruction time. 

C. Evaluations:  For each participant and for each training module, submit results and 
documentation of performance-based test. 

1.3 CLOSEOUT SUBMITTALS 

A. Demonstration and Training Video Recordings:  Submit two copies within seven days 
of end of each training module. 

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

a. Name of Project. 
b. Name and address of videographer. 
c. Name of Architect. 
d. Name of Contractor. 
e. Date of video recording. 

1.4 QUALITY ASSURANCE 

A. Instructor Qualifications:  A factory-authorized service representative, complying with 
requirements in Section 014000 "Quality Requirements," experienced in operation and 
maintenance procedures and training. 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

 

                                                              017900 - 2     DEMONSTRATION AND TRAINING 

B. Videographer Qualifications:  A professional videographer who is experienced 
photographing demonstration and training events similar to those required. 

C. Preinstruction Conference:  Conduct conference at Project site to comply with 
requirements in Section 013100 "Project Management and Coordination." Review 
methods and procedures related to demonstration and training including, but not 
limited to, the following: 

1. Inspect and discuss locations and other facilities required for instruction. 
2. Review and finalize instruction schedule and verify availability of educational 

materials, instructors' personnel, audiovisual equipment, and facilities needed to 
avoid delays. 

3. Review required content of instruction. 
4. For instruction that must occur outside, review weather and forecasted weather 

conditions and procedures to follow if conditions are unfavorable. 

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. 

B. Coordinate instructors, including providing notification of dates, times, length of 
instruction time, and course content. 

C. Coordinate content of training modules with content of approved emergency, operation, 
and maintenance manuals.  Do not submit instruction program until operation and 
maintenance data has been reviewed and approved by Architect. 

PART 2 - PRODUCTS 

2.1 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training 
modules for each system and for equipment not part of a system, as required by 
individual Specification Sections. 

B. Training Modules:  Develop a learning objective and teaching outline for each module.  
Include a description of specific skills and knowledge that participant is expected to 
master.  For each module, 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. Performance and design criteria if Contractor has delegated design 

responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
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e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 

2. Documentation:  Review the following items in detail: 

a. Emergency manuals. 
b. Operations manuals. 
c. Maintenance manuals. 
d. Project record documents. 
e. Identification systems. 
f. Warranties and bonds. 
g. Maintenance service agreements and similar continuing commitments. 

3. Emergencies:  Include the following, as applicable: 

a. Instructions on meaning of warnings, trouble indications, and error 
messages. 

b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 

4. Operations:  Include the following, as applicable: 

a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Instructions on stopping. 
h. Normal shutdown instructions. 
i. Operating procedures for emergencies. 
j. Operating procedures for system, subsystem, or equipment failure. 
k. Seasonal and weekend operating instructions. 
l. Required sequences for electric or electronic systems. 
m. Special operating instructions and procedures. 

5. Adjustments:  Include the following: 

a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
d. Economy and efficiency adjustments. 

6. Troubleshooting:  Include the following: 
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a. Diagnostic instructions. 
b. Test and inspection procedures. 

7. Maintenance:  Include 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. Procedures for routine cleaning 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 
g. Instruction on use of special tools. 

8. Repairs:  Include the following: 

a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and 

reassembly instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Assemble educational materials necessary for instruction, including documentation and 
training module.  Assemble training modules into a training manual organized in 
coordination with requirements in Section 017823 "Operation and Maintenance Data." 

B. Set up instructional equipment at instruction location. 

3.2 INSTRUCTION 

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

1. Owner will furnish Contractor with names and positions of participants. 

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 Architect, with at least seven days' 
advance notice. 

C. Training Location and Reference Material:  Conduct training on-site in the completed 
and fully operational facility using the actual equipment in-place.  Conduct training 
using final operation and maintenance data submittals. 
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D. Provide operating and maintenance instruction to Owner's personnel for systems and 
components as indicated in individual Specification Sections. Provide instruction 
periods, comprised of approximately 50 percent classroom instruction and 50 percent 
"hands-on" instruction. 

3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

A. General:  Engage a qualified videographer to record demonstration and training video 
recordings.  Record each training module separately.  Include classroom instructions 
and demonstrations, board diagrams, and other visual aids.  

B. Video:  Provide minimum 640 x 480 video resolution converted to .mp4 format file type, 
on electronic media. 

1. Electronic Media:  CD ROM or thumb drive, with computer made label. 
2. File Hierarchy:  Organize folder structure and file locations according to project 

manual table of contents.  Provide complete screen-based menu. 
3. File Names:  Utilize file names based upon name of equipment generally 

described in video segment, as identified in Project specifications. 
4. Contractor and Installer Contact File:  Using appropriate software, create a file for 

inclusion on the Equipment Demonstration and Training DVD that describes the 
following for each Contractor involved on the Project, arranged according to 
Project table of contents: 

a. Name of Contractor/Installer. 
b. Business address. 
c. Business phone number. 
d. Point of contact. 
e. E-mail address. 

C. Recording:  Mount camera on tripod before starting recording, unless otherwise 
necessary to adequately cover area of demonstration and training.  Display continuous 
running time. 

1. Film training session(s) in segments not to exceed 15 minutes. 
2. Produce segments to present a single significant piece of equipment per 

segment. 
3. Organize segments with multiple pieces of equipment to follow order of Project 

Manual table of contents. 
4. Where a training session on a particular piece of equipment exceeds 15 minutes, 

stop filming and pause training session.  Begin training session again upon 
commencement of new filming segment. 

D. Light Levels:  Verify light levels are adequate to properly light equipment.  Verify 
equipment markings are clearly visible prior to recording. Furnish additional portable 
lighting as required. 

E. Preproduced Video Recordings:  Provide video recordings used as a component of 
training modules in same format as recordings of live training. 
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END OF SECTION 017900 
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SECTION 020810 

ASBESTOS ABATEMENT 

PART 1 – GENERAL 

1.01 DESCRIPTION OF WORK 

A. The asbestos abatement contractor shall perform the following work as described 

below and indicated on the drawings. The drawings are only a diagrammatic 
representation of the Work Areas and do not constitute the actual quantities of 

material. The asbestos abatement contractor is responsible for the confirmation of 
the actual total quantities of the Work. The asbestos abatement contractor shall 

provide all labor, equipment and materials necessary to complete the Work in 
accordance with the Contract Documents. All asbestos material is to be disposed of 

as ACM waste. Quantities indicted below are confirmed asbestos.  

B.  This work plan has been developed to comply with the regulations under Part 56 of    
Title 12 of the Official Compilation of Codes, Rules and Regulations of the State of 

New York (Cited as 12 NYCRR Part 56), Occupational Safety and Health 

Administration (OSHA) 29 CFR 1910.120(b)(4), Hazardous Waste Operations and 
as per contract documents and specifications.  

Horace Greeley High School 

70 Roaring Brook Road, Chappaqua, New York 10514 

1. Drawing H-002.00: Concession Stand & Observatory  

Work  
Area # 

Location 
Asbestos-Containing 

Material 
Approximate 

Quantity 
Removal 

Procedure 

1 Telescope/Observatory

Braided wire insulation (In 

electrical box and 

conduits throughout) 

+/- 200 

Linear Feet 

NYSDOL 12 
NYCRR Part 

56-7.11 (f)(1)(i) 
REGULATED 
NEGATIVE 
PRESSURE 

TENT 

Waterproofing under 
concrete slab & 

foundation  
(assumed to exist) 

+/- 300 

Square Feet 
NYSDOL 12 
NYCRR Part 

56-11.6 Exterior 
removal of non-

friable ACM 
coatings/sealers2 Snack Bar/Concession 

Stand 

+/- 475 

Square Feet 
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B. The Contractor is responsible for completing all notifications and variances required 

to meet the determined start date (if applicable). 

C. If asbestos containments are required, the Contractor shall establish the asbestos 

containments so as to not interfere with operation of or access to the temporary 

equipment that shall be installed by others. 

D. The Contractor shall field verify the amount of ACM and familiarize him/her-self with 

all variable field conditions in the building before the submission of his/her quote. 

The quantities presented in this specification are approximate only and should not 

be used solely as the basis for any quote. Any discrepancies or difference in the 

approximate and actual quantities shall be resolved before the award of any 

Contract. No change order relative to ACM material quantity will be permitted after 

the award of the Contract, unless new areas are added. In the event that suspect 

materials not included in this Specification are encountered while the work is in 

progress, such material shall be tested and, if confirmed ACM, removed as ACM, in 

accordance with the procedures contained herein. The discovery of any new 

material(s) should not delay the progress of the work as contained in this 

specification. Payment for any additional work will be considered on a case-by-case 

basis by the Environmental Consultant and Chappaqua CSD. It is the responsibility 

of the Contractor to determine and negotiate the full cost of any such payment prior 

to performance of any additional work. 

F. ACM shall be properly handled, packaged, and transported for disposal in a landfill in 

accordance with all Federal, State and Local regulations. After September 4, 2006, the 

Contractor shall follow Part 56 of Title 12 of the Official Compilation of Codes, Rules 

and Regulations of the State of New York (Cited as 12 NYCRR Part 56) as amended 

effective March 21, 2007. All related manifests and shipping logs shall be provided to 

Chappaqua CSD upon or before the end of the project. 

G. All work shall be accomplished in strict adherence to the project Specification, 

applicable Federal, State, and Local Regulations. Whenever there is a conflict or 

overlap of the above references, the more stringent provision shall apply. 

H. The Contractor's industrial hygiene practices during asbestos abatement will be 

monitored by Chappaqua CSD’s Environmental Consultant. The Contractor shall be 

responsible for monitoring his/her own construction safety work practices for 

compliance with the OSHA regulations. 

I. The Asbestos Contractor shall provide the best available technology, and state-of-

the-art procedures and methods of execution, clean-up, disposal, and safety. 

J. The Contractor will be required, if approved by Chappaqua CSD and/or its 

Representative, to obtain at his/her own expense appropriate variances from 

regulatory agencies as required to complete the safe removal of asbestos containing 

material as described in this specification. 

K.        Chappaqua CSD’s environmental consultant will sample all suspect materials that 

may be identified during the course of demolition, if applicable. The Contractor shall 
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provide access to the consultant to perform the testing and no additional costs will be 

paid for the time it takes to perform the testing. The contractor shall provide itemized 

cost proposal to Chappaqua CSD which must include separate costs for the 

abatement of the individual materials revealed to be ACM (if applicable). Additional 

asbestos-containing materials shall not be abated without written authorization from 

Chappaqua CSD or environmental consultant. The contractor will not be 

compensated for any additional materials that can be encountered during the 

abatement project, without prior written authorization from Chappaqua SD or 

environmental consultant. 

1.02 PHASING OF WORK:  

This work shall include asbestos abatement associated with upcoming additions and alteration 

projects at Horace Greeley High School. The Asbestos Contractor shall perform and complete the 

abatement of asbestos-containing materials during regular working hours, Monday through Friday 

between 8:00 am and 4:00 pm or as directed by the facility. It is the Contractor's responsibility to 

ensure that acceptable visual inspection and air monitoring results are obtained with fiber count of 

<70 Structures/mm2 of air using AHERA analysis method and are completed prior to the return of 

building occupants or other trades. All work shall be coordinated with Chappaqua CSD and 

Chappaqua CSD’s Environmental Consultant prior to start of any work. The Chappaqua CSD’s 

Environmental Consultant shall be present whenever any asbestos abatement work is being 

conducted.

1.03 AUTHORITY TO STOP WORK:  

Chappaqua CSD and the Environmental Consultant shall have the authority to stop the abatement 

work at any time the contractor’s work is not in conformance with the Specifications and applicable 

regulations. The stoppage of work shall continue until conditions have been corrected to the 

satisfaction of Chappaqua CSD and the Environmental Consultant. Standby time to resolve the 

problems shall be at the contractor's expense.

1.04 SITE REQUIREMENTS:  

A. Noise Control: Provide mufflers or other acceptable means of noise reduction for all 

equipment to be used by the Contractor. Observe local laws regarding noise control. 

B. Wastewater: All water used by the Contractor during asbestos abatement activities 

shall be collected and passed through a water filtration system capable of filtering 

particles down to 5 microns prior to being discharged into the sanitary sewer. The 

Contractor shall contact the Westchester County engineering department to 

determine the acceptable location(s) to access the sanitary sewer. The Contractor 

shall be responsible for connection to the sanitary sewer, and for providing piping, 

pumps, water filtration systems, and other items necessary to collect, transport, 

filter, and dispose of the wastewater. 

C. Log In/Out: The Asbestos Contractor must ensure all workers log in and out daily at 

the site. 



16 September 2024 Chappaqua Central School District 
Issue for Bid  DWCI-New Construction & Athletic Upgrades 

020810 - 6  HAZMAT ABATEMENT WORK PLAN

D. The location of the Decontamination Unit shall be a location agreed upon between 

The Asbestos Contractor, Chappaqua CSD and Chappaqua CSD’s environmental 

consultant. All variations must be coordinated and approved by the site manager 

and Chappaqua CSD’s Environmental Consultant. 

1.05 HEALTH AND SAFETY:  

A. Toxic Effects: The Contractor shall assume all responsibility for any toxic effects to 

workers from the air supplied to respirators, or from toxic or damaging vapors or 

residues resulting from the use of encapsulant and/or wetting agents or other 

substances used by the Contractor during construction. 

B. Chemical/Biological Hazards: The known chemical/biological hazards on site 

include asbestos-containing material and debris. The Contractor shall provide 

materials, equipment and training to its workers to ensure their protection from these 

and any other chemical/biological hazards which may be identified during the course 

of this work. 

C. Physical Hazards: The Contractor shall provide safety equipment and training to 

his/her workers to ensure their protection from any physical hazards including but 

not limited to trip/fall hazards, working at elevation, heat stress, contact with 

energized (hot) active equipment, noise, overhead bump hazards, and electrical 

shock that may be present during the Work. 

D. Safety Act: The Occupational and Safety Health Act (OSHA) of 1970, as amended, 

shall be strictly complied with during the course of this project. This Act shall govern 

the conduct of the Contractor's workmen, tradesmen, material-men, and 

subcontractors, and visitors to the project site. 

E. Accident Prevention: In order to protect the lives and health of his/her employees, the 

Contractor shall comply with all pertinent provisions of the latest edition of the "Manual 

of Accident Prevention in Construction" issued by the Associated General Contractors 

of America, Inc. and shall maintain an accurate record of all accidents which occur 

during the project. An injury or loss of life must be immediately reported by the 

Contractor to the Chappaqua CSD and/or its Representatives, and a copy of the 

Contractor's report to his/her insurer of an accident must be provided to the 

Chappaqua CSD and/or its Representatives. 

F. Emergency Response: The Contractor shall establish an Emergency Response 

Team made up of members of his/her work force. Team members shall be trained, 

organized, and capable of responding in the event of an accident, fire, or other 

emergency. The Contractor shall designate a site Safety Coordinator to train team 

members regarding the location and use of site-specific fire/life safety equipment. 

As a minimum requirement, members of the Emergency Response Team shall be 

knowledgeable in standard first aid and CPR techniques, fire extinguisher use, and 

evacuation procedures. 

G. Workmen Protection: The Contractor shall provide and maintain all safety measures 

necessary to properly protect workmen. 
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H. Emergency Actions: In an emergency affecting the safety of life, the work, or 

adjoining property, the Contractor, to prevent such threatened loss or injury without 

special instruction or authorization from the Chappaqua CSD and/or its 

Representatives, is hereby permitted to act at his/her discretion. 

I. Hazard Communication Act: The Contractor shall comply with the Hazard 

Communication Standard promulgated by the Occupational Safety and Health 

Administration (OSHA No. 29 CFR 1910.1200). This program ensures that all 

employers provide the information they need to inform and train employees properly 

and to design and put in place employee protection program. It also provides 

necessary hazard information to employees so they can participate in, and support, 

the protective measures needed at their work place. The contractor shall ensure 

that labels or other forms of warning are legible in English. Employer having 

employees who speak other languages must add the information in their languages. 

See OSHA 29 CFR 1910.1200 for more details. 

1.06 WORK SUPERVISION AND COORDINATION:  

A. Abatement Contractor's Supervisor: From the start of work through to the project 

completion the Contractor shall have on-site a responsible and competent 

supervisor who posses valid NYSDOL Supervisor certifications. As a minimum, the 

Asbestos Contractor's Supervisor shall meet the qualifications as required by Article 

1.12, for a job supervisor. The Supervisor shall be on site during all working hours. 

When the Supervisor must leave site during work, a temporary Supervisor shall be 

appointed. 

B. Quality of Work: The Supervisor shall supervise, inspect and direct the Work 

competently and efficiently, devoting such skills and expertise as may be necessary to 

perform the Work in accordance with the Contract Documents. The Supervisor shall 

be responsible to see that Work complies accurately with the Contract Documents, 

and that all Work installed is of good quality and workmanship. 

1.07 SUBMITTALS:  

Unless otherwise noted the Contractor shall submit three (3) copies of each APPLICABLE 

submittal to the Chappaqua CSD’s Environmental Consultant and its Representatives for review 

and/or approval. The Contractor shall provide the following:

A. Pre-Project Submittal: 

1. Certificates of Insurance naming Chappaqua CSD as additional insured. 

2. All required bonds. All bonds shall be underwritten by a United States based, 

preferably New York State, A or B rated bonding company. 

3. List of Subcontractors. 

4. Health and Safety Plan: Provide a written Health and Safety Plan addressing 

procedures for work place safety. As a minimum, the following topics shall 

be addressed in the plan: 
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a. Hazard Communication. Procedure on how physical and health 

hazards associated with the work are identified and communicated 

to employees, and name of the person responsible for 
implementation of the Hazard Communication Program. 

b. Guidelines for assessment and prevention of heat stress. 

c. Procedures for using ladders safely. 

d. Electrical safety procedures. 

e. Emergency Action Plan: The Contractor shall submit for review a 

written Emergency Action Plan. This Plan shall outline the contingency 

actions to be performed for emergencies including fire, accident, 

power failure, supplied air system failure, breach of work area 

containment, unexpected asbestos contamination in the site area and 

on the adjoining grounds, or spilling of asbestos material being hauled 

to storage and/or disposal. This Plan shall identify the manner in which 

emergencies are announced, emergency escape procedures and 

routes, and procedures to account for all employees after evacuation. 

The Plan shall identify those persons responsible for fire/life safety 

duties including the Site Safety Coordinator, persons responsible for 

fire prevention equipment and the control of fuel source hazards, and 

the members of the Emergency Response Team (see Paragraph 

"Emergency Response" of this Section). This Plan shall be readily 

available for review by all workers. 

f. Fall Protection Plan: The Contractor shall submit for review a written 

Fall Protection Plan. This plan shall outline the actions to be 

performed to protect personnel when they are working at elevation. 

The plan shall detail specific fall protection devices to be utilized, 

training provided to personnel for same and training of designated 

competent person in charge of and responsible for the elevated work 

site. 

5.     Proof of written notifications required by Paragraph "Codes, Permits and 
Standards" of this Section. Proof that all required permits and variances 
have been obtained.  NYSDOL and EPA project notifications paid in full. 

6. Proof of written notification to the local police department, fire department 
and Facility (include a copy of required by NYS DOL 12 NYCRR PART 56 
section 563.6a ten day notice) that asbestos abatement work is being 
conducted. As a minimum, the notification letter shall include the address of 
the Facility, dates work is to be performed, and drawings indicating the areas 
to undergo abatement. 

7.    Documentation of compliance with all requirements of paragraph 
"Requirements and Qualifications" of this Section. Submittal shall include: 
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a. Proof that the job supervisors, foremen, and asbestos abatement 

workers meet State certification and license requirements. 

b. Proof of a current medical surveillance program for all Contractor's 
personnel to work on this project. 

c. Completed and notarized Certificate of Worker's Release for each 

asbestos abatement worker, workers of other trades, or supervisory 

personnel who enter the work area or otherwise contact ACM. 

8. Proof of a respiratory protection program. Submit level of respiratory 
protection intended for each operation required by the project. 

9. Proof of historic airborne fiber data. Submit airborne asbestos fiber 
monitoring data from an independent air monitoring firm to substantiate 
selection of respiratory protection proposed. Data shall include the following 
for each procedure required by the work: 1. date of measurement; 2. type of 
work task monitored; 3. methods used for sample collection and analysis, and; 
4. number, duration and results of samples taken. 

10. Proof that a landfill site has been located, and arrangements for transport 

and disposal of asbestos-containing or asbestos-contaminated materials 

have been made. Provide the name and location of the landfill, and waste 

transport company, if applicable. 

11. Manufacturer's literature on all proposed job related equipment and products 
to be used on this project. Include Safety Data Sheets (SDS) for 

encapsulant, fire retardant plastics, mastic remover and other chemicals to 

be used on this project. 

12. A detailed Asbestos Removal and Disposal Work Plan which describes all 

aspects of the work to be performed for this project. The Plan shall include 

the following: 

a. A detailed description of the work area enclosure. Provide shop 

drawings (with dimensions and locations) of proposed 

decontamination facilities and work areas. These drawings shall 

indicate the following: 1) areas to be sealed off and work area 

boundaries; and 2) proposed layout and location of the 

decontamination enclosure systems. Include a detailed description 

of any modifications or changes to be made to the specified negative 

pressure work area enclosure. 

b. Specimen of the daily log proposed for use. Minimally, the log should 

include the date(s) and time(s) when all personnel enter and leave 

the work area(s). 

B. During Work Submittal: 
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1. Schedule of Work Changes: Any changes in the Schedule of Work proposed 

by the Contractor shall be submitted for approval to Chappaqua CSD no 

later than seven days prior to the commencement date of the proposed 

change. A revised Schedule shall be submitted at the end of each week. 

2. Notarized copy of payroll showing that prevailing wage rates have been paid 

shall be submitted to the Chappaqua CSD on a weekly basis. Contractor 

shall use DOL form for wage payment. 

3. A "Request For Services" form shall be submitted at least 24 hours in 

advance of required air monitoring tests and inspections to be performed by 

the Chappaqua CSD’s Environmental Consultant. 

4. Results of all air monitoring performed by the Contractor shall be posted 

within 24 hours for regular abatement project after collection for all workers 

to see. A copy of the results shall be given to the Chappaqua CSD's 

Environmental Consultant at the same time. 

5. A certified, signed, and completed copy of each "Waste Shipment Record" 
form used, and receipts from the landfill operator which acknowledge the 

Contractor's delivery(s) of material, shall be submitted to the Consultant and 

Engineer within thirty days following removal of ACM from building. 

6. A copy of the bound log book. 

C. Post Project Submittal: 

1. A notarized "Release of Liens" in a form acceptable to the Chappaqua CSD. 

Use the standard AIA form. Such notarized release of all liens shall certify 

that all subcontractors, labor suppliers, etc., have been paid their pro rate 

share of all payments to date, that the contractor has no basis for further 

claim, and will not make further claim for payment in any account after the 

first payment is made to him. 

2. Proof of payment of prevailing wage rate to direct employees and 
subcontractor. 

3. Notarized copies of a daily log showing the date(s) and time(s) of entrance 

to and exit from the work area(s) for all persons. 

4. Compilation in chronological order of all air monitoring records pertaining to 
this project. 

5. Compilation of all completed and signed Waste Shipment Record forms, bills 

of lading, or disposal receipts pertaining to this project. 

6. Copies of notifications and checks to applicable agencies (see 

Subparagraph "Pre-Project Submittal Information" of this Section) that the 

asbestos abatement project has been completed. 
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7. Contractor shall submit the following items as part of his final submittals: 

Paid invoice verifications for sub-contractor (for Time and Material job), 

service contract agreement, insurance certificates, copies of the workers 

licenses (NYSDOL), and other submittal required for the Specification. 

1.08 FIRE PROTECTION AND EMERGENCY EGRESS:  

The Contractor shall be responsible to the security and safeguarding of all areas turned over by 

the facility to the Contractor. The Contractor shall designate to his/her workers and other building 

occupants a means of egress in case of emergency.

A. The Contractor shall establish emergency and fire exits from the work area. First aid 

kit, 2 full sets of protective clothing and respirators shall be provided for use by 

qualified emergency personnel in the clean room of the decontamination facility. 

B. For full containment only, the Contractor shall provide a secure work area to protect 

against unauthorized entry into and around the work area. Any hazardous conditions 

shall be reported to the contractor’s Supervisor and the contractor shall correct the 

hazard immediately. Any intrusion or incident shall be documented in a bound log 

book which shall be maintained at the project site. 

1.09 CLEAN-UP: 

A. Asbestos Related Clean-up: All clean-up work related to asbestos abatement work 

shall be in strict accordance with general technical requirements and this 

specification. 

B. Final Site Cleaning: Upon completion of the work, the Contractor shall remove all 

temporary construction, decontamination facilities, and unused materials placed on 

site by the Contractor; put the premises in a neat and clean condition; and provide 

all sweeping, cleaning, and washing required to restore the site to its original 

condition. 

1.10 CODES, PERMITS, AND STANDARDS:  

A. The Contractor shall be solely responsible for compliance with all applicable federal, 

state (12 NYCRR Part 56 Adopted March 21, 2007), and local laws, ordinances, 

codes, rules, and regulations which govern asbestos abatement work or hauling and 

disposal of asbestos waste material. The current issue of each document shall 

govern. All work shall comply with all applicable codes and regulations as amended. 

B. Before starting the work, the Contractor shall examine the Technical Specification 

for compliance with codes and regulations applicable to the work and shall 

immediately report any discrepancy to the Chappaqua CSD’s Environmental 

Consultant. 

C. Where conflict among requirements or with these Specifications exists, the more 

stringent requirements shall apply. 



16 September 2024 Chappaqua Central School District 
Issue for Bid  DWCI-New Construction & Athletic Upgrades 

020810 - 12  HAZMAT ABATEMENT WORK PLAN

D. Permits, State Licenses, and Notifications: The Contractor shall be responsible for 

obtaining necessary permits, variances, state licenses, and certifications of 

personnel in conjunction with asbestos removal, hauling, and disposition and shall 

provide timely notification of such actions as may be required by federal, state, 

regional, and local authorities. Fees and/or charges for these licenses, permits, and 

notifications shall be paid by the Contractor. Contractor shall use all notification 

forms where applicable. 

1. Agency Notification: At least 10 days prior to commencement of any 

asbestos removal, the Contractor shall prepare written notification to EPA 

Region 2, to the New York State Department of Labor (NYSDOL), and all 

other applicable agencies having jurisdiction. In addition, the Contractor 

shall be required to obtain any other permits for work covered under this 

specification including permits required for air sampling. 

1.11 TERMINOLOGY:  

The following commonly-used terms are defined in the context of these Specifications:

A. Asbestos Project: Work that involves the removal, encapsulation, enclosure, repair or 

disturbance of friable or non-friable asbestos, or any handling of asbestos material 

that may result in the release of asbestos fibers. For the purpose of compliance with 

this Part, an asbestos project shall include any disturbance of asbestos fibers, and 

the planning, asbestos survey (as per Subpart 56-5.1), design, background air 

sampling, inspection, air sampling and oversight of abatement work, cleanup, and the 

handling of all asbestos material subject to abatement, as well as the supervising of 

such activities. Installation of friable ACM shall also be considered an asbestos 

project. An asbestos project starts with Phase I when the planning, asbestos survey, 

and design work begins or is required to begin. The project shall not be considered 

completed until Phase II D is complete. 

B. Asbestos-Containing Material (ACM): Any material or product which contains more 

than 1 percent asbestos. 

C. Aggressive Air Sampling: Air monitoring samples collected while a leaf blower, fans, 

or other such devices are used to generate air turbulence within the work area. 

D. Air Filtration Device (AFD) - A portable local exhaust system equipped with HEPA 

filtration, capable of maintaining a constant low velocity air flow into contaminated 

areas from adjacent, uncontaminated areas and capable of maintaining a negative 

air pressure with respect to the adjacent, uncontaminated areas. 

E. Air Lock: A system for permitting ingress or egress to the work area while permitting 

minimal air movement between a contaminated area and an uncontaminated area, 

typically consisting of two curtained doorways placed a minimum of three feet apart. 

F. Air Monitoring: The process of measuring the fiber content of a specific volume of air 

in a stated period of time. Personal air sampling results shall be calculated to reflect 
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the employee's eight-hour time weighted average (TWA) exposure. Area sampling 

results are reported directly, without calculating the TWA. 

G. Amended Water: Water to which a surfactant has been added. 

H. Asbestos Removal Encapsulant: A chemical solution used in place of amended 

water during asbestos removal to penetrate, bind, and encapsulate the asbestos-

containing material. 

I. Authorized Visitor: Chappaqua CSD's Environmental Consultant or representatives 

of any regulatory or other agency having jurisdiction over the project. 

J. Chappaqua CSD's Environmental Consultant: Chappaqua CSD's agent who is 

authorized to exercise general contract administration and industrial hygiene 

inspection of the work. 

K. Certified Industrial Hygienist (CIH): One certified in the comprehensive practice of 

industrial hygiene by the American Board of Industrial Hygiene. 

L. Class II asbestos work: Activities involving the removal of ACM which is not thermal 

system insulation or surfacing material. This includes, but is not limited to, the 

removal of asbestos-containing wallboard, floor tile and sheeting, roofing and siding 

shingles, and construction mastic. Class I asbestos work includes the removal of 

thermal system or surfacing materials. 

M. Competent Person: Definition and responsibilities as set down in 29 CFR 
1926.1101(b) and as outlined herein. 

N. Curtained Doorway: A device to allow ingress or egress from one room to another 

while permitting minimal air movement between the rooms. 

O. Decontamination Enclosure System: A series of connected rooms for the 

decontamination of workers (a Personnel Decontamination Enclosure System) or of 

materials and equipment (Equipment Decontamination Enclosure System). 

P. Equipment Decontamination Enclosure System: A decontamination system for 

waste materials and equipment, typically consisting of a designated area of the work 

area, a washroom, and a holding area, with an air lock between any two adjacent 

rooms and a curtained doorway between the holding area and the non-work area. 

Not to be used for personnel entry/exit. 

Q. Encapsulant (Sealant): A liquid material which can be applied to ACM and which 

controls the possible release of asbestos fibers from the material, either by creating a 

membrane over the surface (bridging encapsulant) or by penetrating into the material 

and binding its components together (penetrating encapsulant). 

R. Encapsulation: Application of an encapsulant to asbestos-containing building 
materials to control the possible release of asbestos fibers into the ambient air. 
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S. Enclosure: Procedures necessary to completely enclose ACM behind air-tight, 

impermeable, permanent barriers. 

T. Excursion Limit (EL): The EL is an airborne concentration of asbestos to which no 

employee shall be exposed when not using respiratory protection. The EL is 1.0 f/cc 

as averaged over a 30 minute period. 

U. Fixed Object: A unit of equipment or furniture in the work area which cannot be 
removed from the work area. 

V. Friable: Any material which, when dry, may be crumbled, pulverized, or reduced to 

powder by hand pressure, or is capable of being released into the air by hand 

pressure. 

W. Full Facepiece High Efficiency Respirator (FFHER): A respirator which covers the 

wearer's entire face from the hairline to below the chin and which is equipped with 

a HEPA filter. 

X. Half Mask High Efficiency Respirator (HMHER): A respirator which covers one-half 

of the wearer's face, from the bridge of the nose to below the chin, and is equipped 

with HEPA filters. 

Y. HEPA Filter: A high efficiency particulate air (HEPA) filter capable of trapping and 

retaining 99.97 percent of the fibers of 0.3 micrometer or larger in diameter. 

Z. HEPA Vacuum Equipment: High efficiency particulate air (HEPA) filtered vacuuming 

equipment having a UL 586 filter system capable of collecting and retaining 

asbestos fibers. 

AA. Large Asbestos Project: Large asbestos project shall mean an asbestos project 

involving the disturbance, enclosure, encapsulation, repair or handling of 160 

square feet or more of ACM, PACM or asbestos material or 260 linear feet or more 

of ACM, PACM or asbestos material. 

AB. Lockdown: Procedure of applying an encapsulant as a protective coating or sealant 
to a surface from which ACM has been removed in order to control and minimize 

airborne asbestos fiber generation that might result from residual asbestos-
containing debris. 

AC. Minor Asbestos Project: Minor project shall mean an asbestos project involving the 

disturbance, enclosure, encapsulation, repair or handling of 10 square feet or less 

of ACM, PACM or asbestos material or 25 linear feet or less of ACM, PACM or 

asbestos material. 

AD. Movable Object: A unit of equipment or furniture which can be removed from the 
work area. 

AE. Plasticize: To cover floors and walls with plastic sheeting as herein specified. 
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AF. Permissible Exposure Limit (PEL): The PEL is an airborne concentration of ACM to 

which no employee shall be exposed when not using respiratory protection. The 

OSHA PEL is 0.1 f/cc expressed on an 8-hour time weighted average (TWA). 

AG. Personnel Decontamination Enclosure System: A decontamination system for 
personnel and limited equipment, typically consisting of an equipment room, shower 

room, and clean room, with an air lock between any two adjacent rooms, and a 

curtained doorway between the equipment room and the work area, and a curtained 
doorway between the clean room and the non-work area. The decontamination 

system serves as the only entrance/exit for the work area. 

AH. Powered Air Purifying Respirator (PAPR): Either a full face-piece, helmet, or hooded 

respirator that powers breathing air to the wearer after the air has been purified 

through a HEPA filter. 

AI. Regulated Abatement Work Area: The portion of the restricted area where 

abatement work actually occurs. For tent work areas, the interior of each tent is a 

regulated abatement work area. For OSHA Class I and Class II asbestos 

abatement, the interior of the restricted area containment enclosure is the regulated 

abatement work area. For exterior non-friable asbestos abatement conducted 

without the establishment of negative air ventilation systems or containment 

enclosures, the entire restricted area surrounding the abatement location is 

considered to be the regulated abatement work area. 

AJ. Removal: The act of removing and transporting asbestos-containing or 
asbestos-contaminated materials from the work area to a suitable disposal site. 

AK. Small Asbestos Project: Small asbestos project shall mean an asbestos project 

involving the removal, disturbance, repair, encapsulation enclosure or handling of 

more than 10 and less than 160 square feet of ACM, PACM or asbestos material or 

more than 25 and less than 260 linear feet of ACM, PACM or asbestos material. 

AL. Surfactant: A chemical wetting agent added to water to improve penetration, thus 

reducing the quantity of water required for a given operation or area. 

AM Tent Procedure: A fire retardant polyethylene enclosure that includes walls, 
ceiling and a floor as required to remove ACM, PACM or asbestos material. 

AN. Type C Respirator: A respirator which supplies air to the wearer from a source 

outside the work area by means of a compressor. 

AO. Wet Cleaning: The process of eliminating asbestos contamination from building 
surfaces and objects by using cloths, mops, or other cleaning tools which have been 

dampened with amended water or asbestos removal encapsulant and by afterwards 

disposing of these cleaning tools as asbestos-contaminated waste. 

AP. Work Area: Designated rooms, spaces, or areas of the project where asbestos 

abatement actions are to be undertaken or which may become contaminated as a 

result of such abatement actions. A contained work area has been sealed, 



16 September 2024 Chappaqua Central School District 
Issue for Bid  DWCI-New Construction & Athletic Upgrades 

020810 - 16  HAZMAT ABATEMENT WORK PLAN

plasticized, and equipped with an airlock entrance or a decontamination enclosure 

system. A non-contained work area is an isolated or controlled-access area which 

has not been plasticized. 

1.12 REQUIREMENTS AND QUALIFICATIONS:  

A. Minimum Experience: The Contractor shall have experience with abatement work, 

as evidenced through participation in at least five asbestos abatement projects of 

complexity comparable to this project. 

B. Experience and Training: The Contractor's job supervisors, foremen, and workers 

shall be adequately trained and knowledgeable in the field of asbestos abatement. 

All personnel engaged in asbestos abatement or related activities shall have New 
York State DOL certifications. All phases of the work shall be executed by skilled 

craftsmen experienced in each respective trade. Proof of such experience shall be 
submitted upon request by the Chappaqua CSD. Improperly trained, untrained, or 

inexperienced personnel shall not be allowed in the work area(s). Personnel shall 

meet minimum training and experience requirements outlined in this Section. 

1. The Contractor's on-site job supervisor shall have successfully completed, 

within the last twelve months, the NYSDOH-approved course "Supervision of 

Asbestos Abatement Projects", and shall be qualified as a NYSDOL-certified 

Contractor/Supervisor. Course must be provided by an NYSDOH-approved 

training provider. The supervisor shall have experience with abatement work, 

as evidenced through participation in at least two asbestos abatement projects 

of complexity comparable to this project. 

2. The job supervisors and foremen shall be thoroughly familiar with and 

experienced in asbestos removal and related work and shall meet the 

requirements of a competent person set down in OSHA Standard 29 CFR 

1926.1101. 

3. All asbestos abatement workers shall be knowledgeable, qualified, and 

trained in the removal, handling, and disposal of asbestos material and in 

subsequent cleaning of the affected environment. All asbestos abatement 

workers shall be certified as having attended and satisfactorily completed 

asbestos worker training in accordance with OSHA Standard 29 CFR 

1926.1101(k)(3). Course must be provided by an NYSDOH-approved 

training provider. 

4. The Contractor's job supervisors, foremen, and asbestos abatement workers 

shall be certified and licensed as required by the NYSDOL. 

5. Prior to commencement of work, all personnel who are to enter the work 

area shall be instructed in and shall be knowledgeable of the appropriate 

procedures for personnel protection and asbestos abatement. On-site 

training in the use of equipment and facilities unique to this job site shall be 

performed. Emergency evacuation procedures from the work area shall also 

be included in worker training. 
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C. Supervision Requirements: The Contractor shall provide adequate job supervision 
for all phases of the asbestos abatement work. 

1. The Contractor shall have a NYSDOL job supervisor present on site 

whenever work described in this Section is in progress. If the job supervisor 

leaves the site for any reason a qualified and certified supervisor, who meets 

the requirements of this Section and is familiar with the current status of the 

work, shall be designated. Chappaqua CSD’s Designated Representative 

shall be informed of the substitution. The supervisor must be familiar and 

experienced with asbestos removal and its related work, safety procedures, 

and equipment. 

D.        Worker Medical Examinations: The Contractor shall provide medical examinations 
for all employees engaged in asbestos removal and disposal operations, in 
accordance with OSHA Standards 29 CFR 1910.134(b), 1926.1101, and applicable 
state regulations. The Contractor shall ensure that all employee examination results 
are on file in his office and available for review and are maintained in accordance 
with OSHA Standard 29 CFR 1926.1101 (n) (3). 

E. Certificate of Worker's Release: Each asbestos abatement worker, workers of other 
trades, or any supervisory personnel who enter the work area, or otherwise contact 

ACM, shall submit a Certificate of Worker's Release, as required in the Section 
"Submittal". 

1.13 TESTING AND INSPECTION REQUIREMENTS AND RESPONSIBILITIES:  

Visual inspections and air monitoring will be performed before, during, and after asbestos 

abatement to document airborne asbestos fiber concentrations as defined in this specification.

A. Chappaqua CSD’s Responsibilities: 

1. Chappaqua CSD will employ an Environmental Consultant to perform 
Project Monitoring and air testing. The project monitor will have the authority 

to approve the contractor’s work, stop the contractor’s work and direct the 

contractor to take corrective actions where required. 

2. Area air samples will be collected and analyzed using NIOSH Method 7400. 

Air samples will be collected during each shift as required by the regulations. 

3. Clearance testing by Transmission electron microscopy (TEM) will be 

conducted as per AHERA regulations. Air samples will be collected to 

demonstrate final re-occupancy clearance for work areas within the building. 

The fiber concentration must comply with the specified clearance level as 

per AHERA and this specification. Chappaqua CSD will provide for collection 

and analysis of one round of samples required to demonstrate clearance in 

each discrete work area. 
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4. Chappaqua CSD’s Environmental Consultant will perform inspections of the 

work area, as specified, upon request of the Contractor. 

B. Contractor's Responsibilities: 

1.        TEM air samples which fail to meet the re-occupancy clearance standard 
shall be paid for by the Contractor. Should a delay occur, due to failure(s) of 
clearance air testing, all associated expenses such as TEM analysis, and the 

Environmental Consultant’s time for additional cleaning and air testing, shall 
be paid by the asbestos contractor. If results of the inside work area group of 
air samples are unsatisfactory, recleaning of regulated abatement work area 
surfaces using wet methods, followed by another drying time period and then 
collection and analysis of an additional set (both inside and outside work area 
samples) of clearance air samples is required. If only the results of the outside 

work area group of air samples is unsatisfactory, cleanup of surfaces outside 
of the regulated abatement work area using HEPA-vacuums and wet-cleaning 
methods shall be performed prior to collection and analysis of an additional 
group of outside work area clearance air samples as required by 12 NYCRR 
PART 56 Section 56-9.2. This recleaning/clean-up and sampling process shall 
be repeated until satisfactory clearance air sampling results have been 

achieved for all asbestos project non-exempt regulated abatement work areas 
throughout the entire work site. 

2. The Contractor, at his/her expense, shall provide OSHA monitoring and all 

other all tests required by specified applicable regulations, codes, and 

standards and any other tests for his/her use. The use of a testing laboratory 

by Chappaqua CSD does not release the Contractor from providing tests 

required for the protection and safety of his/her employees. 

3. The Contractor shall employ an independent testing laboratory for analysis 

of OSHA personal air monitoring samples. The laboratory used for air 

sample analysis shall be successfully participating in the "Proficiency 

Analytical Testing (PAT) Program for Laboratory Quality Control for 

Asbestos." The monitoring shall be supervised by an Industrial Hygienist 

certified by the American Board of Industrial Hygiene (A.B.I.H.). Each testing 

laboratory shall be ELAP (Environmental Laboratory Accreditation Program) 

and NVLAP (National Voluntary Laboratory Accreditation Program) certified. 

Chappaqua CSD shall approve the contractor’s testing laboratory. 

4. From each work area the Contractor, at his/her expense, shall collect and 

analyze OSHA personal air monitoring samples. Sampling shall be repeated 

during each different work activity. Sample collection and analysis shall be 

performed using the OSHA Reference Method as outlined in 29 CFR 

1926.1101, Appendix A. 

5. Results of all air monitoring performed by the Contractor shall be posted 

within 24 hours for regular abatement project after collection for all workers 

to see. A copy of the results shall be given to the Chappaqua CSD’s 

Environmental Consultant at the same time. 
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6. The Contractor shall be advised whenever questions arise concerning 

compliance with standards of quality and completeness of the work, and 

shall use his/her best efforts to resolve any such questions to the satisfaction 

of the Chappaqua CSD’s Environmental Consultant. 

7. Where air monitoring tests and/or inspections are specified, the Contractor 

shall notify Chappaqua CSD’s Environmental Consultant, in writing, 24 

hours, in advance of the required test and/or inspection. 

8. The Contractor is responsible for ensuring the Work is complete to the level 

that meets the criteria of the inspection. The Contractor shall perform an 

inspection of the Work to evaluate completeness prior to requesting an 
inspection by the Chappaqua CSD’s Environmental Consultant. 

C. Time Requirements for Chappaqua CSD’s Environmental Consultant's Inspections 

and Testing: Where visual inspections or air testing is required to be performed by 

the Chappaqua CSD’s Environmental Consultant, the Contractor shall allow for the 

following response/analytical time for completion of the inspection/test. 

1. Where visual inspections are required, allow 24 hours, beginning from the 

time the Contractor's request is received by the Chappaqua CSD’s 

Environmental Consultant, for the performance of the inspection. 

2. Where TEM clearance air monitoring tests are required, allow 24 hours, 

beginning from the time the Contractor's written request is received by the 

Chappaqua CSD’s Environmental Consultant, to the beginning of the air test. 

PART 2 - PRODUCTS 

2.01 MATERIALS:  

Materials provided under this section shall be standard products of manufacturers regularly 

engaged in the production of the items and shall conform to OSHA Standard 29 CFR 1926.1101; 

EPA Standard 40 CFR 61, Subpart M; Department of Transportation Standards 49 CFR 171, 172, 
and 173; applicable state regulations; and requirements specified herein. Materials listed under 

this section "or equal" shall be provided for work under contract.

A. Plastic: Provide fire retardant plastic of 6-mil thickness shall be provided in rolls of 

sizes which will minimize the frequency of joints. Fire retardant plastic sheet shall 

be used for plasticizing the enclosed work area, for preparation of the 

decontamination enclosure system, and for waste packaging. 

B. Reinforced Fire Retardant Plastic: Provide reinforced polyethylene sheet for the 

floor area of the decontamination enclosure system. Reinforced plastic sheet 

provided for this project shall be a 19 mil, 3-ply, high density flame resistant-
reinforced-polyethylene sheet. Plastic color shall be opaque. 
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C. Duct Tape: Duct tape shall be capable of sealing joints of adjacent sheets of plastic 

and of attaching plastic sheeting to finished surfaces without damage to existing finish 

and shall be capable of adhering under both dry and wet conditions, including use of 
amended water 

D. Surfactant: Surfactant (Wetting Agent) shall consist of resin materials in a water base, 

which have been tested to ensure materials are non-toxic and non-hazardous. 

Surfactants shall be installed according to the manufacturer's written instructions. 

E. Lockdown Encapsulants: Encapsulants used after asbestos removal to lockdown 

fugitive fibers shall carry a Class "A" fire resistance rating and shall have an ASTM 

E-162 flame spread index of 15 or less. A tint shall be given to the encapsulant by 

means of the addition of non-toxic, nonflammable colorings before application. The 

encapsulant shall be installed according to the manufacturer's written instructions. 

F. Caulking Sealant: Caulking sealant shall be single component, non-sag elastomer 

with 1600% elongation capacity. Sealant shall meet the requirements of Federal 

Specification TT-S-00230C, Class A Type II. Sealant shall be used to form an 

airtight seal around plywood barriers or temporary partitions, to seal along the 

seams of the decontamination enclosure system's plywood sheathing, and to seal 

around piping or other small penetrations of the work area. Sealant application shall 

be according to the manufactures written instructions. 

G. Foam Sealant: Foam Sealant shall be expanding urethane Class 1 foam sealant 
with an Underwriters Laboratories, Inc. (U.L. 723) flame spread index of 25 or less, 
smoke developed index of 0, and a minimum operating temperature range between 
-30oF and 250oF. 

H. Plywood: Plywood used for temporary partitions, decontamination enclosure 

systems, and tunnels shall be an exterior grade and a minimum 3/8-inch thick. 

I. Spray Adhesive: Spray Aerosol Adhesive shall be specially formulated to stick to 
sheet polyethylene (3M 76, 3M 77, or equivalent). 

J. Other Materials: All other materials, such as lumber, plywood, tools, scrapers, 

brushes, cleaning materials, adhesive, nails, hardware, etc., which are required to 

perform the work described in this Section shall be provided. Materials and 

equipment shall be new or used, uncontaminated by asbestos, in serviceable 

condition, and appropriate for the intended purpose. 

K. Disposal Bags: Plastic Disposal Bags shall be a minimum of six mils in thickness. 
Bags shall be labeled in accordance with this Section. 

L. Shipping Containers: Impermeable Containers shall be suitable to receive and retain 

any asbestos-containing or asbestos-contaminated materials until they are 

disposed of at an approved landfill. The containers shall be labeled in accordance 

with this Section. Containers shall be both airtight and watertight and conform to 

DOT Standard 49 CFR 178.224. Each container shall be constructed of fiber, hard 

plastic, or metal, with locking, airtight lids. 
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M. Markings and Labels: Disposal bags and shipping containers shall bear danger 

labels, transportation packaging labels, and generator identification information. 

Labels shall be permanently affixed to all bags and shipping containers containing 
ACM, in accordance with OSHA Standard 29 CFR 1926.1101(k)(2), DOT Standard 

49 CFR Part 171 and 172, and EPA Standard 40 CFR Part 61.150(a)(1)(v). 

1.  Danger label format and color shall conform to OSHA Standard 29 CFR 

1926.200. Danger labels shall display the following legend/information: 

DANGER  

CONTAINS ASBESTOS FIBERS  

AVOID CREATING DUST  

CANCER AND LUNG  

DISEASE HAZARD 

2. DOT Marking and Labels: Markings and labels shall be permanently 

  affixed to all bags and containers containing ACM, in accordance with DOT 
49 CFR 172.304 and 172.407. 

a. Markings shall display the following text:  

RQ, ASBESTOS, NA 2212 

b. Labels shall be diamond shape and shall be located near the Marking 

text. Labels will consist of a diamond a minimum of 100 millimeters 

(mm) on each side with each side having a solid line inner boarder 5.0 

to 6.3 mm from the edge. The label shall be white with seven black 

vertical stripes on the top half. Black stripes and white spaces shall be 

equally spaced. The lower half of the label shall be white with the class 

number "9" underlined and centered at the bottom. Refer to DOT 40 

172.446 for label format. 

 3. Generator identification information shall be affixed to each DOT label 

format and color shall conform to DOT Standard 49 CFR 172.304. Generator 

identification information labels shall display the following 

legend/information: 

GENERATOR'S NAME 

GENERATOR'S 24 HOUR PHONE  

GENERATOR'S FACILITY ADDRESS 

N. Reuse of Containers: If impermeable containers used to transport bagged asbestos 

waste to the landfill are to be reused, the empty containers shall display the following 

label: 

RESIDUE: 
LAST CONTAINED ASBESTOS RQ 
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O. Warning Signs: Warning Signs shall be posted at the perimeter of the work area 

prior to abatement operations in accordance with OSHA Standard 29 CFR 

1926.1101. Danger sign format and color shall conform to OSHA Standard 29 CFR 

1926.200. The signs shall display the legend indicated below: 

DANGER  

ASBESTOS  
CANCER AND LUNG DISEASE HAZARD  

AUTHORIZED PERSONNEL ONLY  

RESPIRATORS AND PROTECTIVE  
CLOTHING ARE REQUIRED IN THIS AREA 

P. Mastic remover. The contractor shall use an odorless mastic remover. Manufacture 

and brand of mastic remover shall be approved by the Facility prior to commencing 

removal work. 

2.02 EQUIPMENT:  

Equipment provided under this section shall conform to applicable federal and state regulations, 

local codes, and the requirements specified herein.

A. Spraying Equipment: Equipment used to apply amended water or removal 

encapsulant shall be of a low pressure type to prevent disturbance of the asbestos 

prior to physical controlled removal. Airless spray equipment shall be provided for 
the application of asbestos encapsulant. 

B. Vehicles: Trucks or Vans used for the transportation of asbestos waste shall be 

enclosed and suitable for loading, temporary storage, transit, and unloading of 

asbestos-contaminated waste without exposure to persons or property. 

C. Fall Protection Equipment: Certified and approved equipment to be used by trained 

personnel when working at elevation to protect against falling from an elevated work 

area. 

D. Fire Extinguisher: Type "ABC" dry chemical extinguisher or a combination of several 

extinguisher of NFPA recommended types for the fire hazard exposures in each 

extinguisher location shall be provided. Minimum size of extinguisher shall be 4-A, 

and 40-B:C. Supply a minimum of one extinguisher for every 1,000 square feet of floor 

area, with a maximum travel distance to an extinguisher of 75-feet. Supply at least 

one extinguisher in each decontamination enclosure equipment room, and clean 

room. Supply 2 additional extinguishers inside the work area 

E. Smoke Detectors: Smoke detectors of the battery powered ionization type will be 

required at a rate of one per 5,000 square feet, with a minimum of one smoke 

detector in the decontamination enclosure clean room, and one in the work area. 

F. Water Filtration System: A system capable of filtering and retaining particles larger 

than 5.0 microns in size shall be provided. 
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G. Carts: Provide water tight wheeled carts with tight fitting lids suitable for movement 

of non-contaminated waste or bagged asbestos waste from the decontamination 

enclosure system to the waste storage container or transport vehicle. 

H. Power Tools: Provide power tools necessary to complete the Work. Power tools used 

directly for asbestos removal shall be equipped with a dust collection system. Attach 

a shroud connected to a HEPA vacuum system for capture of dust. 

2.03 WORKER PROTECTIVE CLOTHING AND EQUIPMENT:  

Protective clothing and equipment shall conform to OSHA Standard 29 CFR 1926.1101

A. Protective Clothing: Workers shall be provided with sufficient sets of properly fitting, 

full-body, disposable coveralls, head covers, gloves, and 18-inch high boot-type foot 

covers. Disposable coveralls, head covers, and 18-inch high boot-type foot covers 

shall be constructed of material equal to DuPont "TYVEK-Type 14" or Kimberly-

Clark "Kleenguard", as a minimum requirement. 

1. The Contractor shall provide authorized visitors and the Chappaqua CSD's 

Environmental Consultant suitable properly fitting protective disposable 

clothing, headgear, hard hats, eye protection, respiratory protection, and 

footwear (up to four sets per 8-hour shift) whenever they are required to 

enter the work area. 

B. Equipment: Eye protection and hard hats required for job conditions or by applicable 
safety regulations shall be provided. 

C. Respiratory Protection: The Contractor shall be solely responsible for providing 

adequate respiratory protection at all times for all individuals in the work area. Types 

of respirators used shall be approved by MSHA/NIOSH for asbestos in accordance 

with OSHA Standard 29 CFR 1926.1101 and 29 CFR 1910.134. The Contractor shall 

provide a level of respiratory protection which supplies an airborne fiber level inside 

the respirator below 0.01 fibers per cubic centimeter (f/cc), as the minimum level of 

protection allowed. Determine the proper level of protection by dividing the actual 

airborne fiber count in the work area by the "protection factors" given below for each 

respirator type: 

Respirator Type Protection Factor 

Air purifying: 10 

Negative-pressure respirator, 
High efficiency HEPA filter, 

Half-facepiece 
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Air purifying: 50 (quantitative) 
Negative-pressure respirator, 

High efficiency HEPA filter, 
Full-Facepiece 

Powered air purifying (PAPR): 1000 

Positive pressure respirator 
High efficiency HEPA filter, 

Full-facepiece 

Respirator Type Protection Factor 

Type C supplied air: 1000 
Positive-pressure respirator, 

Pressure-demand, 
Full-facepiece 

HEPA escape 

Type C supplied air: 1000 
Positive-pressure respirator, 

Pressure-demand, 
Full-facepiece 

HEPA escape 

Type C supplied air: 1000 
Pressure-demand, 

Full-facepiece 
equipped with an auxiliary SCBA 

1. The Contractor shall provide workers with individually issued and marked 

respiratory equipment. Respiratory equipment shall be suitable for the 

asbestos exposure level(s) in the work area(s), as specified in OSHA 

Standard 29 CFR 1926.1101, and as more stringently specified otherwise, 

herein. 

2. During the use of supplied air systems the Contractor shall provide 

authorized visitors, Chappaqua CSD’s Environmental Consultant, and the 

testing laboratory representative with individually issued and marked 

respiratory equipment (up to six units). Respiratory equipment shall be 

compatible with the supplied air system in use, and shall be suitable for the 

asbestos exposure level(s) in the work area(s), as specified in OSHA 

Standard 29 CFR 1926.1101, and as more stringently specified otherwise, 

herein. 

3. Where respirators with disposable filter parts are employed, the Contractor 

will provide sufficient filter parts for replacement as necessary or as required 

by the applicable regulation. 
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4. Breathing air supply systems shall conform to the USEPA NIOSH Document 

EPA-560-OPTS-86-001 (September 1986) entitled "A Guide to Respiratory 

Protection for the Asbestos Abatement Industry." 

5. The Contractor shall have a minimum of two spare air hoses with connectors 

to permit the Chappaqua CSD’s Environmental Consultant or testing 

laboratory's representative to connect his/her assigned Type C respirator to 

the air system at any time without having to wait for personnel to exit the 

work area in order to obtain a spare hose. 

PART 3 - EXECUTION 

3.01 DECONTAMINATION ENCLOSURE SYSTEMS:  

A. Personal decontamination system enclosures shall be constructed and functional 

prior to commencing the regulated abatement work area preparation activities. 

Waste decontamination system enclosures shall be constructed and functional at 

the completion of preparation activities. After installation of the personal 

decontamination system enclosure, all access to the regulated abatement work area 

shall be via the installed personal decontamination system enclosure. 

B. Personal Decontamination System Enclosure - Large Project. 

(1) Enclosure – General. A personal decontamination system enclosure shall be 
provided outside the regulated abatement work area and in close proximity 
to all locations where personnel shall enter or exit the regulated abatement 
work area. One personal decontamination enclosure system for each 
regulated abatement work area shall be required. This system may utilize 
adequate existing lighting sources separate from the decontamination system 
enclosure, or shall be supplied with a GFCI protected temporary lighting 
system. The personal decontamination system enclosure shall be sized to 
accommodate the number of workers and equipment required for the intended 
purpose. Such system may consist of existing attached rooms outside of the 
regulated abatement work area, if the layout is appropriate, that can be 
plasticized and are accessible from the regulated abatement work area. When 
this situation does not exist, personal decontamination enclosure systems 
may be constructed of metal, wood or plastic supports covered with fire-
retardant plastic sheeting. A minimum of one (1) layer of six (6) mil fire-
retardant plastic sheeting shall be installed on the ceiling, and walls of the 
enclosure system. At least two (2) layers of six (6) mil fire-retardant reinforced 
plastic sheeting shall be used for flooring protection of this area. This system 
must be kept clean, sanitary and climate controlled at all times in conformance 
with all federal, state and local government requirements. This system shall 
remain on-site, operational and be used until completion of Phase II C of the 
asbestos project. 

(2) Rooms and Configuration. The personal decontamination system enclosure 

shall consist of a clean room, a shower room and an equipment room 

connected in series but separated from each other by airlocks. There shall 

be a curtained doorway separation between the equipment room and the 
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regulated abatement work area, and there shall be a lockable door to the 

outside. (See Figure 1 within 12 NYCRR PART 56) Minimum dimensions for 

each airlock, shower room and equipment room shall be three (3) feet wide 

by six (6) feet in height, to allow for adequate access to and from the 

regulated abatement work area. 

(3) Curtained Doorway. An assembly which consists of at least three (3) 

overlapping sheets of six (6) mil fire retardant plastic over an existing or 

temporarily framed doorway. One sheet shall be secured at the top and left 

side, the second sheet at the top and right side, and the third sheet at the 

top and left side. All sheets shall have weights attached to the bottom to 

insure that the sheets hang straight and maintain a seal over the doorway 

when not in use. 

(4) Framing. Enclosures systems accessible to the public shall be fully framed, 

hard-wall sheathed and utilize a lockable door for safety and security. 

(5) Sheathing. A plywood or oriented strand board (OSB) sheathing material of 

at least 3/8-inch thickness. 

(6) Plastic Sheeting. Enclosure systems constructed at the work site shall use 

at least one (1) layer of six (6) mil fire-retardant plastic sheeting on walls and 

ceiling. At least two (2) layers of six (6) mil fire-retardant reinforced plastic 

sheeting shall be used for floor protection of this area. 

(7) Prefabricated or Trailer Units. A completely watertight fiberglass or marine 

painted prefabricated unit does not require plasticizing. Rooms shall be 

configured as per paragraph (2) of this Section. All prefabricated or trailer 

decontamination units shall be kept in good condition, and shall be 

completely decontaminated after final cleaning and immediately prior to 

clearance air sampling. Upon receiving satisfactory clearance air results, the 

prefabricated units shall be sealed then separated from the regulated 

abatement work area and removed from the site. 

(8) Clean Room. The clean room shall be sized to accommodate a full workshift 

of asbestos abatement contractor personnel, as well as the air sampling 

technician and the project monitor. The clean room shall be a minimum of six 

(6) feet in height. A minimum of thirty-two (32) square feet of floor space shall 

be provided for every six (6) full shift abatement workers, calculated on the 

basis of the largest work shift. If the largest work shift consists of three (3) or 

less full shift abatement workers, the minimum clean room size requirement 

is reduced to twenty-four (24) square feet of floor space. Benches, lockers 

and hooks shall be provided for street clothes. Shelves for storing respirators 

shall be provided. Clean clothing, replacement filters for respirators, towels 

and other necessary items shall be provided. The clean room shall not be 

used for storage of tools, equipment or materials. It shall not be used for office 

space. A lockable door shall be provided to permit access to the clean room 

from outside the regulated abatement work area or enclosure and shall be 
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used to secure the regulated abatement work area and decontamination 

enclosure during non-work hours. 

(9) Shower Room. The shower room shall contain one (1) shower per every six 

(6) full shift abatement workers, calculated on the basis of the largest work shift. 

Multiple showers shall be simultaneously accessible (installed in parallel) to 

certified personnel. Each showerhead shall be supplied with hot and cold water 

adjustable at the tap. The shower enclosure shall be constructed to ensure 

against leakage of any kind. Uncontaminated soap, shampoo and towels shall 

be available at all times. Shower water shall be drained, collected and filtered 

through a system with at least 5.0-micron particle size collection capability. 

Submersible pumps shall be installed, maintained and utilized in accordance 

with pertinent OSHA regulations and manufacturer’s recommendations. A 

multi-stage filtering system containing a series of several filters with 

progressively smaller pore sizes shall be used to avoid rapid clogging of the 

filtering system by larger particles. Filtered wastewater shall be discharged 

in accordance with applicable codes. Contaminated filters shall be disposed 

of as asbestos-contaminated waste. 

(10) Equipment Room. The equipment room shall be used for the storage of 

decontaminated equipment and tools. A one (1) day supply of replacement 

filters for HEPA-vacuums and negative pressure ventilation equipment in 

sealed containers, extra tools, containers of surfactant and other materials 

and equipment that may be required during the abatement project may also 

be stored here. A container lined with a labeled, at least six (6) mil plastic bag 

for collection of clothing shall be located in this room. Contaminated footwear 

and work clothes shall be stored in this area. 

(11) Airlocks. Airlock construction shall consist of two (2) curtained doorways with 

three (3) alternating six (6) mil fire retardant polyethylene curtains per 

doorway, separated by a distance of at least three (3) feet, such that one 

passes through one doorway into the airlock, allowing the doorway sheeting 

to overlap and close off the opening before proceeding through the next 

doorway. Minimum airlock size shall be three (3) feet wide, by three (3) feet 

long, by six (6) feet in height. 

C. Personal Decontamination System Enclosure - Small Project 

(1) Enclosure Requirements. A personal decontamination system enclosure for 
a Small asbestos project shall consist of, at a minimum, an equipment room, 

a shower room and a clean room separated from each other and from the 

regulated abatement work area and other areas by curtained doorways as 
defined in 12 NYCRR PART 56 Section 56-2.1. All other provisions for 

personal decontamination system for a Large asbestos project shall apply. 
Equipment storage, personal gross decontamination and removal of clothing 

shall occur in the equipment room just prior to entering the shower. (See 
Figure 4 in the 12 NYCRR PART 56) The full personal decontamination 

system enclosure specified for Large asbestos projects is recommended. 
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D. Remote Personal Decontamination System Enclosure. If a personal decontamination 

system cannot be attached to the regulated abatement work area, due to available 

space restrictions or other building and fire code restrictions, a remote personal 

decontamination system enclosure may be used for limited Special Projects as per 

subpart 56-11, negative pressure tent enclosure work areas with glovebag only 

abatement, or if non-friable ACM is being removed in a manner which will not render 

the ACM friable. 

Limitation. If it is found during removal, that the non-friable ACM or asbestos 

material will become friable during the removal process, and it is logistically possible 

to attach the decontamination system enclosure, abatement work must stop 

immediately while the remote personal decontamination system is relocated to be 

attached and contiguous to the regulated abatement work area. 

The following requirements apply for all remote personal decontamination systems: 

(1) Protective Clothing. Workers shall don two (2) sets of disposable protective 

clothing and a supply of protective clothing shall be kept in the airlocks 

attached to the regulated abatement work area. 

(2) Location. The remote personal decontamination system shall be constructed 

as close to the regulated abatement work area as physically possible. If the 

remote personal decontamination system must be located at the exterior of the 

building/structure due to space or code restrictions, it shall be constructed 

within fifty (50) feet of the building/structure exit used for access by the 

asbestos abatement contractor personnel. The decontamination unit shall be 

cordoned off at a distance of twenty-five (25) feet to separate it from public 

areas. 

(3) Airlocks. At a minimum, two (2) extra airlocks as defined in 12 NYCRR PART 

56 Section 56-2.1 shall be constructed as per 12 NYCRR PART 56 Section 

56-7.5(b)(11). One shall be constructed at the entrance to the equipment room 

or equipment/washroom. The other extra airlock shall be constructed at the 

entrance to the containment or regulated abatement work area(s). These 

airlocks shall have lockable doorways at the entrance to the airlock from 

uncontaminated areas. These airlocks shall be cordoned off at a distance of 

twenty-five (25) feet and appropriately signed in accordance with 12 NYCRR 

PART 56 Section 56-7.4(c). Airlocks shall not be used as a waste 

decontamination area and shall be kept clean and free of asbestos containing 

material. 

(4) Designated Pathway. The walkway from the regulated abatement work area 

to the personal decontamination system or next regulated abatement work 

area shall be cordoned off and signage installed as per 12 NYCRR PART 56 

Section 56-7.4(c), to delineate it from public areas while in use during Phase 

IIA through IID. 
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(5) Travel Through Uncontaminated Areas. If at any time a worker must travel 

through an uncontaminated area to access the personal decontamination 

area, the worker shall HEPA-vacuum and/or wet wipe his/her outer protective 

clothing while in the regulated abatement work area, then proceed into the 

airlock, which serves as a changing area, where he/she shall remove the 

outer clothing and don a clean set of protective clothing. The worker may then 

proceed to the personal decontamination system enclosure only along a 

designated pathway as described above. Travel in any other area shall not 

be allowed. 

(6) Removal. The remote personal decontamination unit shall be removed only 

after satisfactory clearance air sampling results have been achieved. 

E. Waste Decontamination System Enclosure - Large and Small Asbestos 
Projects. 

(1) Enclosure – General. A waste decontamination system enclosure shall be 

provided outside the regulated abatement work area and shall be attached to 

the regulated abatement work area. One (1) waste decontamination 

enclosure for each regulated abatement work area shall be required. This 

system may utilize adequate existing lighting sources separate from the 

decontamination system enclosure, or shall be supplied with a GFCI 

protected temporary lighting system. The waste decontamination system 

enclosure shall be sized to accommodate the number of workers and 

equipment for the intended purpose. Such system may consist of existing 

attached rooms outside of the regulated abatement work area, if the layout is 

appropriate, that can be plasticized and are accessible from the regulated 

abatement work area. When this situation does not exist, enclosure systems 

may be constructed of metal, wood or plastic supports covered with fire-

retardant plastic sheeting. A minimum of one (1) layer of six (6) mil fire-

retardant plastic sheeting shall be installed on the ceiling, and walls of the 

enclosure system. At least two (2) layers of six (6) mil fire-retardant reinforced 

plastic sheeting shall be used for flooring protection of this area. This system 

must be kept clean, sanitary and climate controlled at all times in 

conformance to all federal, state and local government requirements. This 

system shall remain and be used until completion of Phase II C of the 

asbestos project. 

(2) Rooms and Configuration. A waste decontamination system enclosure shall 

consist of a washroom and a holding area connected in series but separated 

from each other by an airlock. There shall be a lockable door to the outside, 

and there shall be a curtained doorway between the washroom and the 

regulated abatement work area. (See Figure 2 in the 12 NYCRR PART 56) 
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(3) Curtained Doorway. An assembly which consists of at least three (3) 

overlapping sheets of six (6) mil fire retardant plastic over an existing or 

temporarily framed doorway. One (1) sheet shall be secured at the top and 

left side, the second sheet at the top and right side, and the third sheet at 

the top and left side. All sheets shall have weights attached to the bottom to 

insure that the sheets hang straight and maintain a seal over the doorway 

when not in use. 

(4) Washroom. A room/chamber between the regulated abatement work area 

and the holding area in the waste decontamination system enclosure, 

where equipment and waste containers are wet cleaned or HEPA-

vacuumed. Adequate drainage and bag/container wash water shall be 

provided within the room/chamber, as well as a sufficient quantity of clean 

waste bags/containers. 

(5) Equipment/Washroom Alternative. Where there is only one (1) exit from 

the regulated abatement work area, the holding area of the waste 

decontamination system enclosure may branch off from the equipment 

room of the personal decontamination system enclosure. The equipment 

room will also be used as a waste washroom. (See Figure 3 in the 12 

NYCRR PART 56) 

(6) Plastic Sheeting. Waste decontamination system enclosures constructed at 

the work site shall use at least one (1) layer of six (6) mil fire-retardant plastic 

sheeting on walls and ceiling. At least two (2) layers of six (6) mil fire-retardant 

reinforced plastic sheeting shall be used for flooring protection of these areas. 

(7) Enclosure Security. The waste decontamination system enclosure and 

regulated abatement work area airlock(s) (when remote decontamination 

systems are used) shall be constructed with lockable doors to prevent 

unauthorized entry. Enclosures systems located within twenty-five (25) feet 

of an area of public access shall be fully framed and hard-wall sheathed 

for safety. 

(8) Drains. The waste washroom shall be equipped with a wash bin of 

sufficient size to perform waste container washing operations and shall 

have a submersible pump installed to collect waste water and deliver it to 

the shower wastewater filtration system where it shall be filtered in 

accordance with paragraph (b)(9) of this Section. 

(9) Shower/Washroom Alternative - Small Asbestos Project. For Small 

asbestos projects with only one (1) exit from the regulated abatement work 

area, the shower room may be used as a waste washroom. The clean room 

shall not be used for waste storage, but shall be used for waste transfer to 

carts, which shall be immediately removed from the enclosure. Waste shall 
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be transferred only during times when the showers are not in use. (See 

Figure 4 in this Section) 

F. Waste Decontamination System Enclosure – When Remote Personal Is Allowed. 

When a remote personal decontamination system enclosure is allowed and utilized 

for a regulated abatement work area, the following requirements shall apply: 

(1) Minor Size Regulated Abatement Work Area. No specific waste 

decontamination system enclosure is required for minor size regulated 

abatement work areas. The waste generated shall be immediately 

bagged/containerized within the regulated abatement work area. 

(2) Small & Large Size Regulated Abatement Work Areas. 

(i) Washroom. An additional chamber shall be constructed within the 

regulated abatement work area, attached to the existing airlock used 

to access the work area. The washroom/airlock combination shall be 

utilized as the contiguous waste decontamination enclosure for 

waste bagging/containerization and waste transfer activities. The 

washroom shall be constructed and supplied with 

equipment/materials consistent with waste decontamination system 

enclosure washroom requirements for contiguous personal and 

waste decontamination system enclosures. 

(ii) Removal. The washroom chamber shall be removed only after 

satisfactory clearance air sampling results have been achieved
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3.02 PERSONNEL PROTECTION AND DECONTAMINATION PROCEDURES:  

A. General: The Contractor shall take all safety measures and precautions necessary 

to protect his/her employees and building occupants in accordance with OSHA 

Standard 29 CFR 1926, EPA Standard 40 CFR, Part 61, Subpart M, and applicable 

state and city regulations. The Contractor shall be solely responsible for enforcing 

personnel protection requirements. 

1. After the installation of the personal decontamination system, full PPE in 

compliance with current OSHA regulations shall be worn in regulated 

abatement work areas during preparation activities, for all friable OSHA 

Class I or Class II asbestos projects. Asbestos abatement contractor’s 

respirator selection, filter selection, medical surveillance and respiratory 

training must be consistent with current OSHA regulations. Appropriate 

respiratory protection is also required of all authorized visitors. 

2. Workers or authorized visitors shall not eat, smoke, drink, or chew gum or 

other substances while in the work area(s) or decontamination area(s). 

3. Contaminated worker footwear, eye protection, and hard hats shall be stored 

in the equipment room when not in use in the work area and, upon 

completion of asbestos abatement, disposed of as asbestos-contaminated 

waste or decontaminated for reuse. 

4. Entry to the personal and waste decontamination system enclosures shall 

be restricted to the asbestos contractors involved with the asbestos project, 

appropriately certified employees of the asbestos contractors, authorized 

visitors, police, fire and other public safety personnel. 

5. Asbestos workers shall not wear any jewelry; e.g. watch, necklace, etc. while 

in the work area or decontamination area. 

B. Worker Respiratory Protection: With approval from the Chappaqua CSD's 

Environmental Consultant, historical airborne fiber level data may serve as the basis 
for selection of the level of respiratory protection to be used for the time interval prior 

to the Contractor establishing the eight-hour time weighted average (TWA) for an 
abatement task. Historical data provided by the Contractor shall be based on OSHA 

personal air monitoring of the "breathing zone" of his/her employees for other asbestos 

abatement projects, and the data were obtained during work operations conducted 
under work place conditions closely resembling the processes, type of material, control 

methods, work practices, and environmental conditions used and prevailing in the 
Contractor's current operations. Documentation of aforementioned results shall be 

presented to the Chappaqua CSD’s Environmental Consultant for review of 

applicability. (See "Submittal, Pre-Project 
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Information." This will not relieve the Contractor in providing personal air monitoring 

to determine the TWA for the work under contract. The TWA shall be determined 

in accordance with 29 CFR 1926.1101. After the TWA is established, the 

Contractor may provide respirators as presented in the Specification. The minimum 

level of protection for TSI and/or Surfacing Materials abatements is full face-piece 

Powered Air Purifying Respirator (PAPR). 

1. Review safety data sheets (SDS) for products to be used during the work. 

Follow recommendations as given by the product manufacturer for 

personnel protection required to be worn during product application. 

2. Personal Air Monitoring Requirements: The Contractor's CIH shall be 

responsible for development and implementation of a personal air 

monitoring program in accordance with OSHA Standard 29 CFR 

1926.1101, good industrial hygiene practices, and the requirements 

herein. Personal air monitoring shall be performed by an independent 

testing laboratory and supervised by the Contractor's CIH. Documentation 

of air sampling shall include as a minimum, calculations of minimum 

sample volume to achieve necessary detection limits; sampling time; 

sampling location (or subject); evidence of periodic inspection of sampling 

equipment; documentation of daily pre- and post-calibration of sampling 

equipment; detailed description of worker protective devices; description 

of any typical environmental conditions; and a description of work 

practices/procedures/controls in operation during the sampling period. 

Documentation of sample analysis shall include, as a minimum, sample 

identification; total sample duration, sample flow rate; the "Limit of Reliable 

Quantification"; total air volume; total fibers counted (with work sheets); 

total fields counted; blank filter analysis; and reticule field area. Airborne 

fiber concentrations in fibers per cubic centimeter (f/cc) shall be calculated 

and reported at the 95 percent confidence level. 

3. Full-shift personal exposure air sampling of workers shall be performed to 

establish the 8-hour (TWA) exposure. Such sampling shall be conducted 

for each employee (or representative group of employees, at least one 

sample per eight man crew) expected to evidence the highest exposure in 

each work area for each type of activity on the first shift that site preparation, 

removal, or cleanup activities occur. Similarly, 30-minute personal exposure 

air sampling shall be conducted during activities anticipated to produce the 

highest airborne concentrations to determine the Excursion Limit. Personal 

exposure sampling shall be repeated everyday as per protocol 

requirements where removal and cleanup operations are conducted for the 

duration of the project, or at any time that conditions indicate to the 

Contractor or the Contractor's CIH that the most recent personal sampling 

results are no longer indicative of employee exposure. PCM personal 

samples shall be collected and analyzed according to the OSHA Reference 

Method in OSHA Standard 29 CFR 1926.1101, Appendix B. 
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C. Personnel Entrance and Decontamination Procedures for entering and exiting a 

Regulated Abatement Work Area:  

The following entry/exit procedures shall be used for gross removal:

1.       All workers and authorized visitors shall enter the work area through the 

worker decontamination enclosure system. 

2. All individuals who enter the work area shall sign the entry log, located in 

the clean room, upon each entry and exit. The log shall be permanently 

bound and shall identify fully the facility, agents, contractor(s), the project, 
each work area and worker respiratory protection employed. The site 

supervisor shall be responsible for the maintenance of the log during the 
abatement activity. 

3. Each worker or authorized visitor shall, upon entering the job site, remove 

street clothes in the clean room and put on a clean respirator (with new filters, 
if appropriate) and clean protective clothing before entering the work area 
through the shower room and equipment room. 

4. Each worker or authorized visitor shall, each time he/she leaves the work 

area: remove gross contamination from clothing before leaving the work 
area; proceed to the equipment room and remove all clothing except the 

respirator; still wearing the respirator, proceed to the shower room; clean 
the outside of the respirator with soap and water while showering; remove 

filters, wet them, and dispose of them in the container provided for that 

purpose; wash and rinse the inside of the respirator; and thoroughly 
shampoo and wash himself/herself. 

5. Following showering and drying off, each worker or authorized visitor shall 

proceed directly to the clean room, dress in street clothes, and exit the 

decontamination enclosure system immediately. Disposable clothing of the 

type worn inside the work area is not permitted outside the work area. 

3.03 PREPARATION OF WORK AREA:  

The following Paragraph "General Preparations" outlines procedures applicable to all work areas. 

Work procedures specific for preparing each asbestos removal area is addressed in its respective 

Subparagraph. If a site specific variance is approved, procedures outlined in the variance will 

supercede this specification.

A. General Preparations: The following general preparations shall be used for all 

work areas being abated: 

1. Erect barricades; post notices and warning signs. 

2. Provide and install decontamination enclosure systems in accordance with 

Article 3.01, "Decontamination Enclosure Systems" of this Section. 
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3. Seal drains and other collection devices with 6-mil plastic and plywood, as 

necessary, and provide a system to collect all water used by the 

Contractor. Collected water shall be passed through a water filtration 
system prior to being discharged into the sanitary sewer. 

4. Ensure that the Contractor's approved Fall Protection Equipment (if 

applicable) is in place, in operating condition, and in operation during work 

described in this section. 

5. Maintain emergency and fire exits from the work areas or establish 

alternative exits satisfactory to the local fire officials. Emergency exits and 

routes shall be established and clearly marked with florescent paint or 

other effective designations to permit easy location from anywhere within 

the work area. Emergency exits shall be secured to prevent access from 

uncontaminated areas and yet permit emergency exiting. Exits shall be 

checked daily against exterior blockage or impediments to exiting. 

6. Temporary lighting within the work area and decontamination system shall 

be provided as required to achieve minimum illumination levels. 

7. Hand power tools used to drill, cut into, or otherwise disturb ACM shall be 
equipped by manufacture with HEPA filtered local exhaust ventilation. 

8. Hot and cold water may not be available in all work areas. In such cases 

sufficient heating equipment shall be provided to maintain a necessary 

supply of hot water for showers. 

B. Interior Negative Pressure Tent Enclosure: 

1. Tent enclosure work areas shall at a minimum have decontamination areas 

installed and utilized. 

2. Tents with greater than twenty (20) square feet of floor space, that are 

scheduled for gross removal of friable ACM, PACM, or asbestos material, 

shall be constructed of two (2) layers of six (6) mil fire-retardant plastic 

sheeting and shall include walls, ceiling and a floor (except for portions of 

walls, floors and ceilings that are the removal surface) with double folded 

seams. Seams shall be duct taped airtight and then duct taped flush with the 

adjacent tent wall. 

3. Tents with no gross removal of friable ACM, PACM or asbestos material, 

shall be constructed of one (1) layer six (6) mil fire-retardant plastic sheeting 

and shall include walls, ceiling and a floor (except for portions of walls, floors 

and ceilings that are the removal surface) with double –folded seams. 

Seams shall be duct taped airtight and then duct taped flush with the 

adjacent tent wall. 

4. Tents or tent-like structures or enclosures shall be adequately supported 
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and reinforced to withstand local environmental conditions and the negative 

pressures developed within them. 

5. An airlock shall be constructed as per Section 56-7.5(b)(11), at the entrance 

to each tent that utilizes remote decontamination system facilities. Each tent 

and airlock shall be cordoned off twenty-five (25) feet from it perimeter, or 

the interior space/room where the tent and airlock is located shall be secured 

from non-certified personnel or public access, and signage shall be installed 

as per Section 56-7.4(c). 

6. All electric power in the work area shall be shut down and locked out. In 

a) the event this is not possible as per 56-7.7 (c), the live electric shall 

be maintained within those conduits, cables, panels and boxes as 

per following conditions: All live cables, electrical panels and boxes 

that run through the work areas shall be wrapped with three (3) layers 

of 6-mil plastic sheeting. Each layer shall be individually taped and 

sealed separately. All three (3) layers of polyethylene sheeting shall 

be left in place until satisfactory clearance air monitoring results have 

been obtained. 

b) Any energized circuits remaining in the work areas shall be posted 

with a two (2) inch high lettering warning sign which reads: 

DANGER-LIVE ELECTRICAL-KEEP CLEAR. The sign shall be 

placed on all live covered barriers at maximum of (10) ten-foot 

intervals. These signs shall be posted in sufficient numbers to warn 

all persons authorized to enter the work areas of the existence of 

the energized circuits. 

c) All electrical power for the removal project shall be brought into the 

work area through a separate GFCI panel box located outside the 

work area. 

7. Manometers consistent with the requirements of Section 56-7.8(a)(4), are 

required for negative pressure tent enclosure regulated abatement work 

areas with OSHA Class I 12 NYCRR 56 Subpart 7, Page 69 abatement. 

Negative air shall be maintained at four (4) air changes per hour for non-

friable and glovebag abatement tent enclosure work areas. Eight (8) air 

changes shall be maintained for friable gross removal tent enclosure work 

areas. If a HEPA-filtered vacuum is used for a Minor size abatement tent 

enclosure work area to maintain the required air changes, after final 

cleaning is completed twenty (20) minutes shall elapse, then ventilation 

may be stopped, clearance air samples collected if required, and the tent 

sealed until results are read. If air sample results are unacceptable, 

ventilation shall be re-established, the area recleaned and new samples 

taken. 
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8. A four (4) hour pre-abatement settling period is required prior to 

commencement of ACM removal activities.   

B. Exterior Project Removal of Non-friable ACM Roofing, Siding, Caulking, Glazing 

Compound, Transite, Tars, Sealers, Coatings, and Other NOB ACMs. 

1. Establishment and Isolation of Regulated Abatement Work Area. The 
immediate work area shall be considered to be the area from which the 
asbestos containing materials are actively being removed. The asbestos 
project regulated abatement work area shall extend twenty-five (25') feet 
from the perimeter of the immediate work area and shall have signage in 
accordance with Section 56-7.4 of 12 NYCRR Part 56. An airlock shall be 
required at the entrance to the regulated abatement work area to serve as 
a changing area, if the workers shall have to pass through enclosed 
publicly occupied space, such as from a roof through an interior stairway, 
to access the decontamination units. 

a.  Where the asbestos project regulated abatement work area 
extends outward twenty-five (25) feet and extends downward one 
(1) floor to encompass a passage or vehicular door which must be 
used for either a primary entrance or by an emergency vehicle, 
thereby precluding sealing such door, a tunnel structure (with sides 
and roof) built of plywood sheeting, covered with at least two (2) 
layers of at least six (6) mil plastic, shall extend outward twenty-five 
(25) feet horizontally from the line of vertical projection of the roof 
edge downward to grade level 

2. Preliminary Preparation. Regulated abatement work area preparation 
shall also comply with Sections 56-7.2, 7.3, 7.4, 7.5, 7.6, 7.7 and 7.9 of 12 
NYCRR Part 56. 

3. Decontamination System Location. The personal decontamination 
system enclosures can be remote but must be within fifty (50) feet of the 
building/structure entrance used by the asbestos handlers (workers), and 
shall be removed only after obtaining satisfactory clearance air results for 
the regulated abatement work area or an acceptable visual inspection has 
determined that the abatement is complete, as per Section 56-9. 2(e) of 12 
NYCRR Part 56. 

4. Critical Barriers. Prior to the placement of critical barriers, affected 
surfaces shall be pre-cleaned using HEPA-filtered vacuum equipment and 
wet cleaning methods. All openings within the regulated abatement work 
area shall be sealed with critical barriers installed as per Section 56- 
7.11(a) of 12 NYCRR Part 56, prior to beginning Phase II B activity on the 

project. The critical barriers shall be removed only after satisfactory 
clearance air sampling results have been obtained or the asbestos project 
is complete. The 12 NYCRR 56 Subpart 11, Page 106 requirements of 
Section 56-7.11(b-e) do not apply.  

3.04 PRE-REMOVAL INSPECTIONS:  
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A. Prior to removal of any ACM the Contractor shall notify the Chappaqua CSD's 

Environmental Consultant and request a pre-removal inspection. Posting of 

warning signs, plasticizing of work area, building of decontamination enclosure 

systems, and all other preparatory steps have been taken prior to notification of 

Chappaqua CSD's Environmental Consultant. The Contractor shall not begin 

asbestos removal until the Chappaqua CSD's Environmental Consultant approves 

the work area preparations. 

3.05 MAINTENANCE OF CONTAINED WORK AREA AND DECONTAMINATION 

ENCLOSURE SYSTEMS:  

A. Repair damaged barriers and remedy any defects immediately upon their discovery. 
Visually inspect barriers at the beginning and end of each work period. 

B. Visually inspect non-Work Areas and the decontamination enclosure system for 
water leakage. Check the floor below, ceiling and walls, and view beneath/or 
around the decontamination enclosure system, for signs of leakage. Perform the 
visual inspection a minimum of twice each 8- hour work shift. 

C. Ensure that both hot and cold water exist in sufficient supply for the 

decontamination enclosure system. 

3.06 REMOVAL OF ASBESTOS-CONTAINING MATERIAL:  

The Asbestos Contractor shall be responsible for the proper removal of ACM from the Work Area 

using standard abatement industry removal techniques. The Environmental Consultant or their 

representative shall observe the Work. Approval of the Asbestos Contractor’s abatement 

techniques is required by the Environmental Consultant to allow for the continuance of work. 

A. Removal of asbestos containing materials in Negative Pressure Tent Enclosures 
and Exterior Project Removal of Non-friable ACM Roofing, Siding, Caulking, 
Glazing Compound, Transite, Tars, Sealers, Coatings, and Other NOB ACMs 
work areas: 

1. Materials removed shall be containerized or immediately wrapped in two 

(2) layers of six (6) mil fire retardant plastic sheeting and secured airtight 

prior to removal from the regulated work area and transport to the waste 

decontamination facility. Residual asbestos containing materials shall be 

wet scraped, HEPA vacuumed or otherwise collected by manual means and 

likewise containerized and secured airtight prior to removal from the 

regulated work area and transported to the waste decontamination facility. 

2. Asbestos containing materials will not be allowed to accumulate in the 
work area 

B. Additional Removal Requirements: 

1. Chappaqua CSD's Environmental Consultant shall issue a stop work order 
if visible emissions are detected outside the work areas and/or should the 
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fiber count in adjacent non-work areas exceed 0.01 f/cc of air or the 
background count (use the greater of these two values as the reference). 
Work shall not resume until the condition(s) causing the increase are 
corrected, surfaces outside of the work area are decontaminated using 
HEPA vacuums or wet cleaning techniques and the Contractor receives 
written notice from Chappaqua CSD's Environmental Consultant. 

3.07 ACM WASTE PACKAGING AND LOAD OUT PROCEDURES:  

A. Packaging of ACM shall conform to OSHA Standard 29 CFR 1926.1101, DOT 49 
CFR 171,172, and 173, EPA Standard 40 CFR Part 61, New York City Department 
of Sanitation (in relation to transport, storage, and disposal of ACM) and the 
requirement as heretofore specified. ACM waste shall be placed in a wet condition 
into properly labeled disposal bags or sealed in two layers of 6-mil plastic sheeting 
wrapped airtight and properly labeled. Materials to be transported through a non-
Work Area building space shall be placed in hard wall shipping containers for 
handling. Specific requirements for decontamination of waste containers, and load 
out through the decontamination enclosure systems is outlined below: 

B. Frequency of Waste Removal: Properly packaged and labeled asbestos waste 
shall be removed from the site on a daily basis. Under no circumstance shall 
asbestos waste be stored on site. The waste hauler and landfill shall be as 
indicated on the notifications to regulatory agencies. 

C. Waste Load-out Through Waste Decontamination Unit: Place asbestos waste in 
disposal bags. Large items not able to fit into disposal bags shall be wrapped in one 
layer of 6-mil thick plastic sheeting. Clean outer covering of asbestos waste package 
by wet cleaning and/or HEPA vacuuming in a designated part of the Work Area. 
Move wrapped asbestos waste to the washroom, wet clean each bag or object and 
place it inside a second disposal bag, or a second layer of 6-mil plastic sheeting, as 
the item’s physical characteristics demand. Air volume shall be minimized, and the 
bags or sheeting shall be sealed airtight with tape. 

D. The clean containerized items shall be moved directly to the Waste Hauler’s truck 
pending load-out to storage or disposal facilities. 

E. Workers who have entered the decontamination enclosure system from the 

uncontaminated non-work area shall perform load-out of containers from the 

decontamination enclosure holding area. Dress workers asbestos waste to 

storage or disposal facilities in clean overalls of a color different than from that of 

coveralls used in the Work Area. Ensure that workers do not enter from 

uncontaminated areas into the equipment washroom or the Work Area. Ensure 

that contaminated workers do not exit the Work Area through the equipment 

decontamination enclosure system. 

F. Thoroughly clean the decontamination enclosure system immediately upon 

completion of the waste load-out activities, and at the completion of each work 

shift. 
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G. Labeled ACM waste containers or bags shall not be used for non-ACM debris or 
trash. Any materials placed in labeled containers or bags, whether turned inside 
out or not, shall be handled and disposed of as ACM waste. 

3.08 CLEANUP AND CLEARANCE TESTING OF WORK AREAS:  

The following cleanup procedures shall be performed during abatement.

A. Visible accumulations of loose asbestos containing waste material shall be cleaned 
up using rubber or plastic dustpans and rubber squeegees or HEPA filtered 
vacuums. Metal shovels may also be used, except in the vicinity of plastic sheeting, 

critical barriers and isolation barriers, which could be perforated by these tools. To 
pick up excess water and gross wet debris, a wet-dry HEPA filtered shop vacuum 
dedicated to asbestos abatement may be used. This cleaning shall be done 
whenever there is sufficient asbestos waste material to fill a single leak-tight 
bag/container, or this cleaning shall be done at the end of each work shift whichever 
shall occur first. Visible debris shall be maintained adequately wet. 

B. Work shall stop whenever excessive water accumulation or flooding is present in 
the area and shall not resume until the water is collected and disposed of properly. 

C. Interior Negative Pressure Tent Enclosure removal methods:  

1. All accumulations of asbestos waste material shall be containerized and 
removed. HEPA-vacuums shall be used to clean all surfaces after gross 
removal. 

2. Contaminated equipment and all containerized waste shall be removed from 
the regulated abatement work area. 

3. All surfaces in the regulated abatement work area shall be wet-cleaned 
using rags, mops or sponges. 

4. Negative pressure HEPA-ventilated air equipment shall operate until final 
clearance is achieved. 

5. Once final cleaning is complete, a visual inspection shall be completed by 
the asbestos abatement contractor’s supervisor to confirm that the scope of 
abatement work for the asbestos project is complete, and no visible 
debris/residue, pools of liquid, or condensation remain. 

6. The appropriate post-abatement settling/drying period will be observed, 
depending on the type and quantity of material remove, prior to 
commencement of final clearance air sampling.  

7. When the work area receives passing final clearance air sampling results, 
all controls and seals of the work area may be broken down. 

D.  Exterior Project Removal of Non-friable ACM Roofing, Siding, Caulking, Glazing 
Compound, Transite, Tars, Sealers, Coatings, and Other NOB ACMs removal 
methods.  
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1.  Visible accumulations of loose asbestos containing waste material shall be 
cleaned up using rubber or plastic dustpans and rubber squeegees or 
HEPA filtered vacuums. Metal shovels may also be used, except in the 
vicinity of plastic sheeting, critical barriers and isolation barriers, which 
could be perforated by these tools. To pick up excess water and gross 
wet debris, a wet-dry HEPA filtered shop vacuum dedicated to asbestos 
abatement may be used. This cleaning shall be done whenever there is 
sufficient asbestos waste material to fill a single leak-tight bag/container, 
or this cleaning shall be done at the end of each work shift whichever shall 
occur first. Visible debris shall be maintained adequately wet. 

2. Work shall stop whenever excessive water accumulation or flooding is 
present in the area and shall not resume until the water is collected and 
disposed of properly. 

3.  Final Cleaning and Clearance Procedures. Final clean-up and clearance 
procedures for abatement shall comply with Section 56-9, except that only 
one (1) stage of cleaning (final) is to be performed. Lockdown encapsulant 
use is not required. 

3.09 DISPOSAL AND TRANSPORTATION OF ASBESTOS-CONTAMINATED 

WASTE: 

A. Storage of Containerized ACM: As the work progresses, remove sealed and labeled 
bags of ACM from the Work Area and place in a lockable trailer, dumpster, or other 
container approved for storage or transport of asbestos waste. The waste container 
shall be lined with two layers of 6-mil fire retardant plastic on all sides. Asbestos-
containing waste shall remain under the positive control of the Asbestos Contractor 
and must never be left unattended in an area or on a vehicle where unauthorized 
persons could gain access. Containerized ACM shall be removed from the site on a 
daily basis. Unless specifically approved in writing by the Owner, ACM shall not be 
permitted to be stored on site during non-working hours. 

B. Sealed and labeled bags or waste wrapped in two layers of plastic sheeting sealed 
airtight shall be used to transport asbestos-contaminated waste to the landfill. 
Procedures for hauling and disposal shall comply with 40 CFR, Part 61, 49 CFR, 
Part 171 and 172, and other applicable state, regional, and local government 
regulations. Procedures for removal from the Work Area and disposal of waste are 
outlined below: 

C. A properly completed and original "Waste Shipment Record" form shall 

accompany asbestos waste, which is transported to a disposal site. This form shall 

be signed and dated by each party who has control over the asbestos waste, and 

a copy retained by each party as responsibility for the waste is transferred to the 

next party. All original manifest forms and waste receipts shall be provided to the 

Architect. The Environmental Consultant shall be provided with copies of all waste 

manifests. 

D. Trucks hauling asbestos waste shall be totally enclosed to prevent loss or 
damage to waste container en-route to approved landfill. The interior of the 
vehicles shall be lined with two layers of 6-mil plastic. 

E. Mark with a visible warning sign during the loading and unloading of asbestos-
containing waste all vehicles used to transport the waste material. Danger sign 
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legend, text size, style and arrangement shall conform to the requirements of 
EPA Standard 40 CFR Part 61.149 (d) (I). 

F. Only sealed plastic bags or completely sealed items shall be deposited in landfill. 
Damaged, broken sealed windows or leaking plastic bags shall be resealed prior to 
being deposited in the landfill. Workers shall place asbestos waste in the landfill. 
Throwing or dumping of containers shall not be allowed. Workers unloading and 
handling the sealed bags/drums at the disposal site shall wear appropriate personnel 
protective equipment including respirators and protective clothing. 

G. After the vehicle is unloaded at the landfill, the plastic sheeting that was taped to 
the floor, sides and top of the truck shall be carefully removed and placed in 
properly labeled bags for disposal with the rest of the waste. 

END OF SECTION 
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LIST OF SUBMITTALS 

SUBMITTAL DATE SUBMITTED DATE 
APPROVED  

Pre-Project Submittal: 

1. Insurance 

2. All required bonds 

3. List of Subcontractors 

4.   Health and Safety Plan 

5. Proof that all required   
permits and variances have   
been obtained 

6. Documentation of Required 
Qualifications of 
Workers 

7. Proof of a respiratory  
protection program. 

8. Proof of historic airborne  

fiber data. 

9. Proof that a landfill site  

has been located. 

10. SDS of chemicals to be  
used on this project. 

11. Asbestos Removal and Disposal  
Work Plan 

During Work Submittal: 
1. Schedule of Work Changes 

2. Notarized copy of weekly  
payroll showing a prevailing  
wage rate has been paid.  

A "Request For Services"  
form. 

3. Results of all air  
monitoring performed  
by the Contractor  
(OSHA) 
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SUBMITTAL          DATE SUBMITTED       DATE 

4. A certified, signed, and  
completed copy of each "  
Waste Shipment 
Record" form (Section 1.07) 

5. A copy of the bound  
log book 

Post Project Submittal:

1. A notarized "Release  
of Liens" 

2. Proof of payment of  
prevailing wage rate 

3. Notarized copies of a  
daily log. 

4. Compilation in chronological  
order of all air monitoring  
records pertaining to this  
project. 

5. Compilation of all completed  
and signed Waste Shipment  
Record forms. 

6. Copies of notifications  
to applicable agencies. 

7. Paid invoice verifications 
for sub-contractor (for Time 
and Material job), service 
contract agreement, 
insurance certificates, copies 
of the workers licenses, and other 
required submittals. 
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HORACE GEELEY HIGH SCHOOLSCHOOL
70 ROARING BROOK ROAD,

CHAPPAQUA, NY 10514

LEGEND

WORK AREA BOUNDARY

WORK AREA #2

NOTE:
1. LIMITED SHEETROCK/JOINT

COMPOUND WALLS NOT TO BE
AFFECTED BY CURRENT SCOPE
OF WORK, ONLY CEILINGS.

Horace Greeley High School

1 FIRST FLOOR PLAN
SCALE: NTS

WORK AREA LOCATION ASBESTOS-CONTAINING MATERIAL APPROXIMATE QUANTITY REMOVAL PROCEDURES

1 Telescope/Observatory Building

Braided Wire Insulation
(in electrical box and conduits throughout) 200 LF

NYSDOL 12 NYCRR Part
56-11.7.11 (1)(i) NEGATIVE

PRESSURE TENT ENCLOSURE

Waterproofing under concrete slab &
foundation (assumed to exist)

300 SF NYSDOL 12 NYCRR Part 56-11.6
Exterior Removal of Non-Friable

ACM Coatings/Sealers

2 Snack Bar/Food Stand 475 SF

WORK AREA #1

DESIGNER: ROBERT S. MASONE, P.E. LIC. # 084951
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SECTION 024116 - STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of buildings. 
2. Disconnecting, capping or sealing, and removing site utilities. 

B. Related Requirements: 

1. Section 011000 "Summary" for use of the premises and phasing requirements. 
2. Section 013200 "Construction Progress Documentation" for preconstruction 

photographs taken before building demolition. 
3. Section 311000 "Site Clearing" for site clearing and removal of above- and 

below-grade site improvements not part of building demolition. 
4. Section 312000 "Earth Moving" for fill required in excavation void. 

1.2 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless 
indicated to be salvaged. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent 
damage, and store. Include fasteners or brackets needed for reattachment elsewhere. 

1.3 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. 

1.4 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be demolished. 
2. Review structural load limitations of existing structures. 
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3. Review and finalize building demolition schedule and verify availability of 
demolition personnel, equipment, and facilities needed to make progress and 
avoid delays. 

4. Review and finalize protection requirements. 
5. Review procedures for noise control and dust control. 
6. Review procedures for protection of adjacent buildings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For refrigerant recovery technician. 

B. Proposed Protection Measures: Submit report, including Drawings, that indicates the 
measures proposed for protecting individuals and property, for environmental 
protection, for dust control and for noise control. Indicate proposed locations and 
construction of barriers. 

1. Adjacent Buildings: Detail special measures proposed to protect adjacent 
buildings to remain including means of egress from those buildings. 

C. Schedule of Building Demolition Activities: Indicate the following: 

1. Detailed sequence of demolition work, with starting and ending dates for each 
activity. 

2. Temporary interruption of utility services. 
3. Shutoff and capping of utility services. 

D. Predemolition Photographs or Video: Show existing conditions of adjoining 
construction and site improvements, including finish surfaces, that might be 
misconstrued as damage caused by demolition operations. Comply with 
Section 013233 "Photographic Documentation." Submit before the Work begins. 

E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician 
responsible for recovering refrigerant, stating that all refrigerant that was present was 
recovered and that recovery was performed according to EPA regulations. Include 
name and address of technician and date refrigerant was recovered. 

1.6 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by EPA-approved certification 
program. 

1.7 FIELD CONDITIONS 

A. Buildings to be demolished will be vacated and their use discontinued before start of 
the Work. 

B. Buildings immediately adjacent to demolition area will be occupied. Conduct building 
demolition so operations of occupied buildings will not be disrupted. 
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1. Provide not less than 72 hours' notice of activities that will affect operations of 
adjacent occupied buildings. 

2. Maintain access to existing walkways, exits, and other facilities used by 
occupants of adjacent buildings. 

a. Do not close or obstruct walkways, exits, or other facilities used by 
occupants of adjacent buildings without written permission from authorities 
having jurisdiction. 

C. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical. 

D. Hazardous Materials: Present in buildings and structures to be demolished. A report on 
the presence of hazardous materials for each structure to be demolished is included in 
the Project Manual for Contractor’s 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. Hazardous materials will be remediated prior to the commencement of general 
building demolition in each area. 

3. Do not disturb hazardous materials or items suspected of containing hazardous 
materials except under procedures specified elsewhere in the Contract 
Documents. 

E. On-site storage or sale of removed items or materials is not permitted. 

1.8 COORDINATION 

A. Arrange demolition schedule so as not to interfere with Owner's on-site operations or 
operations of adjacent occupied buildings 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning demolition. Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

2.2 SOIL MATERIALS 

A. General Fill: Comply with requirements in Section 312000 "Earth Moving." 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing condition 
and hazardous material information provided by Owner. Owner does not guarantee 
that existing conditions are same as those indicated in Project Record Documents. 

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 Utilities to be Disconnected: Locate, identify, disconnect, and seal or cap off 
utilities serving buildings and structures to be demolished. 

1. Owner will arrange to shut off utilities when requested by Contractor. 
2. If removal, relocation, or abandonment of utility services will affect adjacent 

occupied buildings, then provide temporary utilities that bypass buildings and 
structures to be demolished and that maintain continuity of service to other 
buildings and structures. 

3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade. Cap, 
valve, or plug and seal remaining portion of pipe or conduit after bypassing 
according to requirements of authorities having jurisdiction. 

4. Do not start demolition work until utility disconnecting and sealing have been 
completed and verified in writing. 

3.4 PROTECTION 

A. Existing Facilities: Protect adjacent walkways, streets, loading docks, building entries, 
and other building facilities to remain during demolition operations. Maintain exits from 
existing buildings. 

B. Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or 
structural support to preserve stability and prevent unexpected movement or collapse 
of construction being demolished. 

1. Strengthen or add new supports when required during progress of demolition. 

C. Existing Utilities to Remain: Maintain utility services to remain and protect from damage 
during demolition operations. 



16 September 2024  Chappaqua Central School District 
Issue for Bid  DWCI – New Construction & Athletic Upgrades 
 

                                                              024116 - 5    STRUCTURE DEMOLITION 

1. Do not interrupt existing utilities serving adjacent occupied or operating facilities 
unless authorized in writing by Owner and authorities having jurisdiction. 

2. Provide temporary services during interruptions to existing utilities, as acceptable 
to Owner and authorities having jurisdiction. 

a. Provide at least 72 hours' notice to occupants of affected buildings if 
shutdown of service is required during changeover. 

D. Temporary Protection: Erect temporary protection, such as walks, fences, railings, 
canopies, and covered passageways, where required by authorities having jurisdiction 
and as indicated. Comply with requirements in Section 015000 "Temporary Facilities 
and Controls." 

1. Protect adjacent buildings and facilities from damage due to demolition activities. 
2. Protect existing site improvements, appurtenances, and landscaping to remain. 
3. Erect a plainly visible fence around drip line of individual trees or around 

perimeter drip line of groups of trees to remain. 
4. Provide temporary barricades and other protection required to prevent injury to 

people and damage to adjacent buildings and facilities to remain. 
5. Provide protection to ensure safe passage of people around building demolition 

area and to and from occupied portions of adjacent buildings and structures. 
6. Protect walls, windows, roofs, and other adjacent exterior construction that are to 

remain and that are exposed to building demolition operations. 
7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, 

noise, and dirt migration to occupied portions of adjacent buildings. 

E. Remove temporary barriers and protections where hazards no longer exist. Where 
open excavations or other hazardous conditions remain, leave temporary barriers and 
protections in place. 

3.5 DEMOLITION, GENERAL 

A. General: Demolish indicated buildings completely down to existing slab and 
foundations. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Do not use cutting torches until work area is cleared of flammable materials. 
Maintain portable fire-suppression devices during flame-cutting operations. 

2. Maintain fire watch during and for at least 48 hours after flame-cutting operations. 
3. Maintain adequate ventilation when using cutting torches. 
4. Locate building demolition equipment and remove debris and materials so as not 

to impose excessive loads on supporting walls, floors, or framing. 

B. Site Access and Temporary Controls: Conduct building demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and 
other adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or 
used facilities without permission from Owner and authorities having jurisdiction. 
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Provide alternate routes around closed or obstructed trafficways if required by 
authorities having jurisdiction. 

2. Use water mist and other suitable methods to limit spread of dust and dirt. 
Comply with governing environmental-protection regulations. Do not use water 
when it may damage adjacent construction or create hazardous or objectionable 
conditions, such as ice, flooding, and pollution. 

C. Explosives: Use of explosives is not permitted. 

3.6 DEMOLITION BY MECHANICAL MEANS 

A. Proceed with demolition of structural framing members systematically, from higher to 
lower level. Complete building demolition operations above each floor or tier before 
disturbing supporting members on the next lower level. 

B. Remove debris from elevated portions of the building by chute, hoist, or other device 
that will convey debris to grade level in a controlled descent. 

1. Remove structural framing members and lower to ground by method suitable to 
minimize ground impact and dust generation. 

C. Below-Grade Construction: Remove existing footings and slab on grade. 

D. Existing Utilities: Demolish and remove existing utilities and below-grade utility 
structures. 

3.7 REPAIRS 

A. Promptly repair damage to adjacent buildings caused by demolition operations. 

3.8 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and recycle or dispose of them 
according to Section 017419 "Construction Waste Management and Disposal." 

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. 

B. Do not burn demolished materials. 

C. Do not bury demolished materials on the site. 

3.9 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by 
building demolition operations. Return adjacent areas to condition existing before 
building demolition operations began. 
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1. Clean roadways of debris caused by debris transport. 

END OF SECTION 024116 
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SECTION 024119 - SELECTIVE STRUCTURE DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Demolition and removal of selected portions of a building or structure.
2. Salvage of selected building components and elements.
3. Repair procedures for selective demolition operations.

B. Related Sections include the following:

1. Division 01 General Requirements for temporary construction and
environmental-protection measures for selective demolition operations.

2. Division 01 General Requirements for cutting and patching procedures for selective
demolition operations.

1.2 DEFINITIONS

A. Remove:  Detach items from existing construction and legally dispose of them off-site,
unless indicated to be removed and salvaged or removed and reinstalled.

B. Remove and Salvage:  Detach items from existing construction and deliver them to
Owner ready for reuse.

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse,
and reinstall them where indicated.

D. Existing to Remain:  Existing items of construction that are not to be removed and that
are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

1.3 MATERIALS OWNERSHIP

A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise
indicated to remain Owner's property, demolished materials shall become Contractor's
property and shall be removed from Project site.

1.4 SUBMITTALS

A. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to
demonstrate their capabilities and experience.  Include lists of completed projects with
project names and addresses, names and addresses of architects and owners, and other
information specified.
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B. Proposed Dust-Control,  Noise-Control and Other Special Measures:  Submit statement
or drawing that indicates the measures proposed for use, proposed locations, and
proposed time frame for their operation.  Identify options if proposed measures are later
determined to be inadequate.

C. Schedule of Selective Demolition Activities:  Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and
ending dates for each activity.  Ensure Owner's on-site operations are
uninterrupted.

2. Interruption of utility services.
3. Coordination for shutoff, capping, and continuation of utility services.

D. Inventory:  After selective demolition is complete, submit a list of items that have been
removed and salvaged.

E. Predemolition Photographs or Videotape:  Show existing conditions of adjoining
construction and site improvements, including finish surfaces, that might be misconstrued
as damage caused by selective demolition operations.  Submit before Work begins.

1.5 QUALITY ASSURANCE

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition
work similar in material and extent to that indicated for this Project.

B. Professional Engineer Qualifications:  Comply with Division 01 General Requirements.

C. Regulatory Requirements:  Comply with governing EPA notification regulations before
beginning selective demolition.  Comply with hauling and disposal regulations of
authorities having jurisdiction.

D. Standards:  Comply with ANSI A10.6 and NFPA 241.

E. Predemolition Conference:  Conduct conference at Project site to comply with
requirements in Division 01 General Requirements.

1.6 PROJECT CONDITIONS

A. Owner will occupy portions of site and buildings immediately adjacent to selective
demolition area.  Conduct selective demolition so Owner's operations will not be
disrupted.  Provide not less than 2 weeks' notice to Owner of activities that will affect
Owner's operations.

B. Owner may elect to salvage certain items from areas of construction other than those
indicated on Drawings as “salvage” prior to selective demolition operations. Give 2 weeks
notice to Owner prior to commencing any selective demolition  processes to allow for
Owner salvage operations.

024119 - 2 SELECTIVE STRUCTURE DEMOLITION



16 September 2024 Chappaqua Central School District
Issue for Bid DWCI - New Construction & Athletic Upgrades

C. Maintain access to existing walkways, roadways, and other adjacent occupied or used
facilities.

1. Do not close or obstruct walkways, roadways, or other occupied or used facilities
without written permission from authorities having jurisdiction.

D. Owner assumes no responsibility for condition of areas to be selectively demolished.

1. Conditions existing at time of inspection for bidding purpose will be maintained by
Owner as far as practical.

E. Hazardous Materials:  Remediation of existing hazardous materials, if any, will be
completed prior to commencement of selective demolition in the areas where hazardous
materials are present.

1. If materials suspected of containing hazardous materials that have not been
previously identified in the Contract Documents are encountered, do not disturb;
immediately notify Architect and Owner. 

2. A hazardous materials report is included in the Specifications for information only.

F. Storage or sale of removed items or materials on-site will not be permitted.

G. Utility Service:  Maintain existing utilities indicated to remain in service and protect them
against damage during selective demolition operations.

H. Cutting and Patching of Existing Roofing System: Contractors performing cutting and
patching of the existing roof membrane shall be certified installers by the existing roof
membrane manufacturer for their products. When existing roofing system is still under
warranty, coordinate all work on the existing roofing system with manufacturer. All cutting
and patching work on roofing system shall be performed in a manner that does not void
the warranty.

PART 2 - PRODUCTS

2.1 REPAIR MATERIALS

A. Use repair materials identical to existing materials.

1. If identical materials are unavailable or cannot be used for exposed surfaces, use
materials that visually match existing adjacent surfaces to the fullest extent
possible.

2. Use materials whose installed performance equals or surpasses that of existing
materials.

B. Comply with material and installation requirements specified in individual Specification
Sections.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that utilities have been disconnected and capped.

B. Survey existing conditions and correlate with requirements indicated to determine extent
of selective demolition required.

C. Inventory and record the condition of items to be removed and reinstalled and items to
be removed and salvaged.

D. 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.

E. Perform surveys as the Work progresses to detect hazards resulting from selective
demolition activities.

3.2 UTILITY SERVICES

A. Existing Utilities:  Maintain services indicated to remain and protect them against damage
during selective demolition operations.

B. Do not interrupt existing utilities serving occupied or operating facilities unless authorized
in writing by Owner and authorities having jurisdiction.  Provide temporary services during
interruptions to existing utilities, as acceptable to Owner and to authorities having
jurisdiction.

1. Provide at least 2 weeks' notice to Owner if shutdown of service is required during
changeover.

C. Utility Requirements:  Locate, identify, disconnect, and seal or cap off indicated utilities
serving areas to be selectively demolished.

1. Arrange to shut off indicated utilities with utility companies.
2. If utility services are required to be removed, relocated, or abandoned, before

proceeding with selective demolition provide temporary utilities that bypass area
of selective demolition and that maintain continuity of service to other parts of
building.

3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and
seal remaining portion of pipe or conduit after bypassing.

4. Do not start selective demolition work until utility disconnecting and sealing have
been completed and verified in writing.

3.3 PREPARATION
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A. Dangerous Materials:  Drain, purge, or otherwise remove, collect, and dispose of
chemicals, gases, explosives, acids, flammables, or other dangerous materials before
proceeding with selective demolition operations.

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.

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or
used facilities without permission from Owner and authorities having jurisdiction. 
Provide alternate routes around closed or obstructed traffic ways if required by
governing regulations.

2. Erect temporary protection, such as walks, fences, railings, canopies, and covered
passageways, where required by authorities having jurisdiction.

C. Temporary Facilities:  Provide temporary barricades and other protection required to
prevent injury to people and damage to adjacent site improvements, structures 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. Provide special protection measures as required by Owner.

D. Temporary Enclosures:  Provide temporary enclosures for protection of existing building
and construction, in progress and completed, from exposure, foul weather, other
construction operations, and similar activities.  Provide temporary weathertight enclosure
for building exterior.

1. Where heating or cooling is needed and permanent enclosure is not complete,
provide insulated temporary enclosures.  Coordinate enclosure with ventilating and
material drying or curing requirements to avoid dangerous conditions and effects 

E. Temporary Partitions:  Erect and maintain dustproof partitions and temporary enclosures
to limit dust and dirt migration and to separate areas from fumes and noise.

F. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or
structural support to preserve stability and prevent movement, settlement, or collapse of
construction to remain, and to prevent unexpected or uncontrolled movement or collapse
of construction being demolished.

1. Strengthen or add new supports when required during progress of selective
demolition.
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3.4 POLLUTION CONTROLS

A. Dust Control:  Use water mist, temporary enclosures, and other suitable methods to limit
spread of dust and dirt.  Comply with governing environmental-protection regulations.

1. Do not use water when it may damage existing construction or create hazardous
or objectionable conditions, such as ice, flooding, and pollution.

B. Disposal:  Remove and transport debris in a manner that will prevent spillage on adjacent
surfaces and areas.

1. Remove debris from elevated portions of building by chute, hoist, or other device
that will convey debris to grade level in a controlled descent.

C. Cleaning:  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.

3.5 SELECTIVE DEMOLITION

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, to minimize disturbance of adjacent surfaces. 
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.
10. Return elements of construction and surfaces that are to remain to condition

existing before selective demolition operations began.
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B. Removed and Salvaged Items:  Comply with the following:

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.

C. Removed and Reinstalled Items:  Comply with the following:

1. Clean and repair items to functional condition adequate for intended reuse.  Paint
equipment to match new equipment.

2. Pack or crate items after cleaning and repairing.  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.

D. Salvage items indicated on the Drawings as “salvage”.

E. Existing Facilities:  Comply with Owner’s requirements for using and protecting elevators,
stairs, walkways, building entries, and other building facilities during selective demolition
operations.

F. 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.

G. Concrete:  Demolish in small sections.  Cut concrete to a depth of at least 3/4 inch (19
mm) at junctures with construction to remain, using power-driven saw.  Dislodge concrete
from reinforcement at perimeter of areas being demolished, cut reinforcement, and then
remove remainder of concrete indicated for selective demolition.  Neatly trim openings
to dimensions indicated.

H. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to
remain, using power-driven saw, then remove masonry between saw cuts.

I. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up
and remove.

J. Air-Conditioning Equipment:  Remove equipment without releasing refrigerants.

3.6 PATCHING AND REPAIRS

A. General:  Promptly repair damage to adjacent construction caused by selective
demolition operations.
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B. Patching:  Comply with Division 01 Section "Cutting and Patching."

C. Repairs:  Where repairs to existing surfaces are required, patch to produce surfaces
suitable for new materials.

1. Completely fill holes and depressions in existing masonry walls that are to remain
with an approved masonry patching material applied according to manufacturer's
written recommendations.

D. Finishes:  Restore exposed finishes of patched areas and extend restoration into
adjoining construction in a manner that eliminates evidence of patching and refinishing.

E. Floors and Walls:  Where walls or partitions that are demolished 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 existing floor and
wall coverings and replace with new materials, if necessary, to achieve uniform color and
appearance.

1. Patch with durable seams that are as invisible as possible.  Provide materials and
comply with installation requirements specified in other Sections of these
Specifications.

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

3. Where feasible, test and inspect patched areas after completion to demonstrate
integrity of installation.

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

3.7 DISPOSAL OF DEMOLISHED MATERIALS

A. General:  Promptly dispose of demolished materials.  Do not allow demolished materials
to accumulate on-site.

B. Burning:  Do not burn demolished materials.

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of
them.

END OF SECTION 024119
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SECTION 024120 - SITE DEMOLITION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract and any Supplementary Conditions 

and other Division 01 Specification Sections, apply to this Section. 

B. Related sections include the following: 

1. Division 31 Site Clearing 

2. Division 31 Site Preparation 

3. Division 31Earthwork 

1.02 SUMMARY 

A. This Section includes demolition and removal of the following: 

1. Site improvements, utilities, asphalt/concrete pavement, curbing, driveway 

aprons, sidewalks, signage, and miscellaneous structures. 

2. The existing pavements and miscellaneous structures to be demolished and 

stripped should be removed from within and at least to the limits shown on the 

design plans. 

3. Prior to stripping and demolition operations, all utilities should be identified, 

marked out in the field, and secured as necessary. 

1.03 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site 

unless indicated to be removed and salvaged or recycled. 

B. Abandon:  Same as remove above.  Detach items from existing construction and 

legally dispose of them off-site unless indicated to be removed and salvaged or 

recycled. 

C. Remove and Salvage:  Detach items from existing construction and deliver them to the 

Owner where indicated on the plans. 
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D. Existing to Remain:  Existing items of construction that are not to be removed and that 

are not otherwise indicated to be removed, removed and salvaged, or recycled. 

1.04 QUALITY ASSURANCE 

A. Pre-Demolition Conference:  Conduct pre-demolition conference at the Project Site a 

minimum of 72 hours prior to commencing any demolition work of this Contract.  The 

meeting will be arranged by the Owner representatives upon notification of the 

Contractor and is to be attended by representatives of the Contractor, Owner, Project 

Manager. 

1.05 PROJECT CONDITIONS 

A. Adjoining on-site building occupants will continue to occupy their facilities immediately 

adjacent to the Project Site and demolition areas.  Thus, the Contractor must conduct 

his operations in such a manner and make any arrangements necessary so that the 

building occupants use the facilities will not be disrupted during the course of the work. 

1. Provide not less than 72 hours' notice to the Owner of activities that will affect 

their respective use of their property. 

2. Maintain access to existing walkways, exits, and other adjacent occupied or used 

facilities. 

a. Do not close or obstruct walkways, exits, or other occupied or used 

facilities without written permission from authorities having jurisdiction or 

the affected property owner. 

B. Hazardous Materials:  It is not expected that hazardous materials will be encountered 

in the conduct of the Work. 

1. If materials suspected of containing hazardous materials are encountered, do not 

disturb; immediately notify the Owner representatives.   

C. Storage or sale of removed items or materials on-site is not permitted. 

1.06 COORDINATION 

A. Arrange demolition schedule so as not to interfere with Owner's on-site operations. 
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PART 2 - PRODUCTS 

2.01 SOIL MATERIALS 

A. Satisfactory Soils:  Comply with requirements in Section 312000 Earthwork of these 

specifications. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Survey existing conditions and correlate with requirements indicated to determine 

extent of site demolition work required. 

B. Inventory and record the condition of items to be removed and salvaged. 

C. When unanticipated mechanical, electrical, or structural elements are encountered, 

investigate and measure the nature and extent of the element.  Promptly submit a 

written report to Owner’s representatives. 

3.02 PREPARATION 

A. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities and 

structures to be demolished. 

1. Arrange to shut off indicated utilities with the Owner’s representative. 

B. Temporary Shoring:  Provide and maintain shoring, bracing, or structural support to 

preserve stability and prevent unexpected movement or collapse of construction being 

demolished. 

C. Removed and Salvaged Items:  Comply with the following: 

1. Clean salvaged items of dirt and demolition debris. 

2. Store items in secure area until delivery to Owner. 

3. Transport items to Owner's storage area designated by Owner. 

4. Protect items from damage during transport and storage. 
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3.03 PROTECTION 

A. Existing Facilities:  Protect adjacent walkways, building entries, and other building 

facilities during demolition operations. 

B. Existing Items to Remain:  Protect construction indicated to remain against damage 

and soiling during demolition.  When permitted by the Engineer, items may be removed 

to a suitable, protected storage location during demolition and cleaned and reinstalled 

in their original locations after demolition operations are complete. 

C. Existing Utilities:  Maintain utility services indicated to remain and protect them against 

damage during demolition operations. 

1. Do not interrupt existing utilities serving both on-site and off-site adjacent 

occupied or operating facilities unless authorized in writing by Owner and 

authorities having jurisdiction. 

2. Provide temporary services during interruptions to existing utilities, as acceptable 

to Owner and to authorities having jurisdiction. 

a. Provide at least 72 hours' notice to Owner if shutdown of service is 

required. 

D. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, 

canopies, and covered passageways, where required by authorities having jurisdiction 

and as indicated. 

1. Protect existing site improvements, appurtenances, and landscaping to remain. 

2. Provide temporary barricades and other protection required to prevent injury to 

people and damage to adjacent structures and facilities to remain. 

3. Provide protection to ensure safe passage of people around demolition area and 

to and from occupied portions of adjacent buildings and structures. 

4. Protect walls, structures, and other adjacent exterior construction that are to 

remain and that are exposed to demolition operations. 

3.04 DEMOLITION, GENERAL 

A. General:  Demolish all items, as either indicated on the plans or encountered in the 

field during the course of the work, completely.  Use methods required to complete the 

Work within limitations of governing regulations and as follows: 

1. Do not use cutting torches until work area is cleared of flammable materials.  

Maintain fire watch and portable fire-suppression devices during flame-cutting 

operations. 
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B. Site Access and Temporary Controls:  Conduct demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and 

other adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or 

used facilities without permission from Owner and authorities having jurisdiction.  

Provide alternate routes around closed or obstructed traffic ways if required by 

authorities having jurisdiction. 

2. Use water mist and other suitable methods to limit spread of dust and dirt.  

Comply with governing environmental-protection regulations.  Do not use water 

when it may damage adjacent construction or create hazardous or objectionable 

conditions, such as ice, flooding, and pollution. 

3.05 MECHANICAL DEMOLITION 

A. Concrete:  Cut concrete full depth at junctures with construction indicated to remain, 

using power-driven saw, then remove concrete between saw cuts. 

B. Existing Utilities:  Remove existing utilities and below-grade utility structures.  

1. Fill abandoned utility structures with satisfactory soil materials according to 

backfill requirements in Section 312000 Earthwork of these specifications. 

C. Site Drainage: Site soils may soften when exposed to water, every effort must be made 

to maintain drainage of surface water runoff away from construction areas and open 

excavations by grading and limiting the exposure of excavations and prepared 

subgrades to rainfall. 

3.06 EXPLOSIVE DEMOLITION 

A. Explosives:  Use of explosives during the course of the demolition work is not 

permitted. 

3.07 SITE RESTORATION 

A. Below-Grade Areas:  Completely fill below-grade areas and voids resulting from 

demolition operations with satisfactory soil materials according to backfill requirements 

in Section 312000 Earthwork. 

1. Rough grade areas ready for further excavation or new construction. 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

 024120-6 SITE DEMOLITION 

 

B. Site Grading:  Uniformly rough grade area of demolished construction to a smooth 

surface, free from irregular surface changes.  Provide a smooth transition between 

adjacent existing grades and new grades. 

3.08 REPAIRS 

A. General:  Promptly repair damage to adjacent construction caused by demolition 

operations. 

B. Where repairs to existing surfaces are required, patch to produce surfaces suitable for 

new materials. 

C. Restore exposed finishes of patched areas and extend restoration into adjoining 

construction in a manner that eliminates evidence of patching and refinishing. 

3.09 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Except for items or materials indicated to be recycled, reused, salvaged, 

reinstalled, or otherwise indicated to remain Owner's property, remove demolished 

materials from Project Site and legally dispose of them off site. 

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. 

B. Burning:  On-site burning of rubbish and demolished materials will not be permitted. 

C. Disposal:  Transport demolished materials off Owner's property and provide for the 

legal off-site disposal of the material. 

3.10 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by 

demolition operations.  Return adjacent areas to condition existing before demolition 

operations began. 

 

END OF SECTION 024120  
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SECTION 030130 - MAINTENANCE OF CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Removal of deteriorated concrete and subsequent replacement and patching, both
on vertical and horizontal surfaces.

2. Corrosion-inhibiting treatment for exposed steel reinforcing.
3. Polymer overlays for horizontal applications.
4. Portland cement plaster overlays for vertical applications.
5. Crack repair on horizontal and vertical surfaces

1.2 SUBMITTALS

A. Product Data:  For each type of product.  Include construction details, material
descriptions, chemical composition, physical properties, test data, and mixing,
preparation, and application instructions.

B. Shop Drawings:  Indicating patching and repair procedures for concrete surfaces.

1. Include plans, elevations, sections, details and locations of each type of concrete
repair work to be performed on the structure.

2. Show location of each type of repair required, keyed to elevation drawings and
plans.

C. Samples:  Cured samples for each exposed product and for each color and texture
specified, in manufacturer's standard size appropriate for each type of work. 

D. Qualification Data:  For installers and manufacturers.

E. Maintenance Program:  Submit before work begins.

1.3 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Each product manufacturer shall employ factory-trained
technical representatives who are available for consultation and Project-site inspection
and assistance at no additional cost.

B. Installer Qualifications:  An entity that employs installers and supervisors who are trained
and approved by manufacturer to apply packaged patching-mortar materials,
corrosion-inhibiting treatments and polymer overlays.

C. Maintenance Program:  Prepare a written plan for maintenance of cast-in-place concrete,
including each phase or process, protection of surrounding materials during operations,
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and control of debris and runoff during the Work.  Describe in detail materials, methods,
equipment, and sequence of operations to be used for each phase of the Work.

D. Mockups:  Build mockups to demonstrate aesthetic effects and set quality standards for
materials and execution in areas indicated on Drawings. Locations of mock-ups will be
as directed by the Architect. Final determination regarding process used to repair cracks
in concrete will be based on results of mock-ups.

1. Removal and Patching:  Remove and repair an approximately 4 sq. ft. area of
deteriorated concrete floor and wall surfaces for each type of repair required.

2. Polymer and Portland Cement Overlay:  Apply an approximately 9 sq. ft. area of
polymer overlay and portland cement overlay.

3. Crack Injection: Apply crack injection in two separate areas for each type of
concrete surface requiring crack repair (vertical surface and walking surface), each

approximately 36 inches (900 mm) long. 
4. Reprepare mock-ups until Architect’s approval has been obtained.
5. Approval of mockups does not constitute approval of deviations from the Contract

Documents contained in mockups unless Architect specifically approves such
deviations in writing.

6. Protect approved mock-ups from weather and construction damage until
Substantial Completion.

7. Subject to compliance with requirements, approved mockups may become part of
the completed Work if undisturbed at time of Substantial Completion.

E. Preinstallation Conference:  Conduct conference at Project site

1.4 DELIVERY, STORAGE, AND HANDLING

A. Comply with manufacturer's written instructions for minimum and maximum temperature
requirements and other conditions for storage.

B. Store cementitious materials off the ground, under cover, and in a dry location.

1.5 FIELD CONDITIONS

A. Cold-Weather Requirements for Cementitious Materials:  Do not apply unless
concrete-surface and air temperatures are above 40 deg F (5 deg C) and will remain so
for at least 48 hours after completion of Work.

B. Hot-Weather Requirements for Cementitious Materials:  Protect repair work when
temperature and humidity conditions produce excessive evaporation of water from
patching materials.  Provide artificial shade and wind breaks, and use cooled materials
as required.  Do not apply to substrates with temperatures of 90 deg F (32 deg C) and
above.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL
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A. Source Limitations:  Obtain all products used for concrete repair and coating process
from single source and single manufacturer with resources to provide products of
consistent quality in appearance and physical properties.

B. VOC Content:  Provide materials that comply with VOC limits of authorities having
jurisdiction.

2.2 BONDING AGENTS

A. Water-Based, Acrylic Latex Primer/Bonding Agent:  ASTM C 1059/C 1059M, Type II .

1. Basis of Design Product: Provide Conpro Primer manufactured by Conproco, or
equal product by one of the following: 
a. Dayton Superior Corporation.
b. Euclid Chemical Company (The), an RPM company
c. W. R. Meadows, Inc.

2.3 PATCHING MORTAR

A. Patching Mortar, General:

1. Only use patching mortars that are recommended by manufacturer for each
applicable horizontal, vertical, or overhead use orientation.

2. Coarse Aggregate for Patching Mortar for Horizontal Use:  ASTM C 33, washed
aggregate, 3/8" size.  Add to patching-mortar mix only as permitted by
patching-mortar manufacturer.

B. Polymer-Modified, Cementitious Patching Mortar:  Packaged, single-component dry mix
for repair of concrete and that contains a latex additive as a dry powder.

1. Basis of Design Product for Vertical and Horizontal Applications: Provide Conpro
Set manufactured by Conproco Corp. or equal product manufactured by one of the
manufacturers listed below.
a. BASF
b. Euclid / Tamms
c. Mapei
d. Sika

2. Compressive Strength:  Not less than 5000 psi (34.5 MPa) at 28 days when tested
according to ASTM C 109/C 109M.

2.4 OVERLAYS

A. Polymer-Modified, Cementitious Overlay Coating for Horizontal Applications:  Packaged,
pre-measured, two-component mix provides waterproof top coating of patched and
repaired concrete; mix shall contain dry portland cement powder and a liquid acrylic
additive added to dry powder at the site. Available in colors.
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1. Basis of Design Product: Provide Conpro Elastideck manufactured by Conproco
Corp. or equal product manufactured by one of the following:
a. BASF
b. Euclid / Tamms
c. STO
d. Sika

2. Compressive Strength:  Not less than 4000 psi (27.6 MPa) at 28 days when tested
according to ASTM C 109/C 109M.

3. Color: As selected by Architect from manufacturer’s available colors.

B. Portland Cement Overlay Coating for Vertical  Applications:  Packaged, single-
component dry mix portland cement powder.

1. Basis of Design Product: Provide Plastermix manufactured by Conproco Corp. or
equal product manufactured by one of the following:
a. BASF
b. Euclid / Tamms
c. STO
d. Sika

2.5 CRACK REPAIR MATERIALS

A. Grouting Material: Flowable cementitious grout specially formulated for filling fine cracks
in concrete materials. Grout shall be ultra-fine, non-shrinking, moderate strength grout
that achieves high flow for efficient filling of small cracks and voids; micro-injection grout
from hairline to 3/16" wide cracks and crack injection grout from 3/16" to 9/16" wide
cracks. It shall be  a single component, polymer-modified mortar which is mixed with
water to achieve fluid working consistencies without separation or bleeding. Grout may
be applied by gravity feed or pressure injection. Select grout materials suitable for size
of cracks being repaired.

1. Basis of Design Product: Provide Injection Grout manufactured by Conproco Corp.

or one of the following. 
a. Cathedral Stone Products, Inc.; M30 and M40 Series Flowable Grout.
b. Edison Coatings, Inc.; PUMP-X53 Series.
c. US Heritage Group; Heritage Injection Grout IG10, DHL-IM and DHL-S

2.6 OTHER MATERIALS

A. Cementitious Bonding and Anticorrosion Treatment:  Waterborne solution, single
component, anti-corrosion coating for surface application to reinforcing steel and other
metal embedded in concrete.

1. Basis of Design Product: Provide ECB Electro-Chemical Barrier manufactured by
Conproco Corp. or equal product of one of the following:
a. Euclid Chemical Company
b. Sika Corporation, Construction Product Division
c. Sto Corp., Concrete Restoration Division.
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2.7 MIXES

A. General:  Mix products, in clean containers, according to manufacturer's written
instructions.

1. Do not add water, thinners, or additives unless recommended by manufacturer.
2. When practical, use manufacturer's premeasured packages to ensure that

materials are mixed in proper proportions.  When premeasured packages are not
used, measure ingredients using graduated measuring containers; do not estimate
quantities or use shovel or trowel as unit of measure.

3. Do not mix more materials than can be used within time limits recommended by
manufacturer.  Discard materials that have begun to set.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Notify Architect seven days in advance of dates when areas of deteriorated or
delaminated concrete and deteriorated reinforcing bars will be located.

B. Locate areas of deteriorated or delaminated concrete using hammer or chain-drag
sounding and mark boundaries.  Mark areas for removal by simplifying and squaring off
boundaries.  At columns and walls make boundaries level and plumb unless otherwise
indicated.

C. Pachometer Testing:  Locate at least three reinforcing bars using a pachometer, and drill
test holes to determine depth of cover.  Calibrate pachometer using depth of cover
measurements, and verify depth of cover in removal areas using pachometer.

D. Perform surveys as the Work progresses to detect hazards resulting from
concrete-maintenance work.

3.2 PREPARATION

A. Ensure that supervisory personnel are on-site and on duty when concrete maintenance
work begins and during its progress.

B. Preparation for Removal of Deteriorated Concrete:  Examine construction to be repaired
to determine best methods to safely and effectively perform concrete maintenance work. 
Examine adjacent work to determine what protective measures will be necessary.  Make
explorations, probes, and inquiries as necessary to determine condition of construction
to be removed in the course of repair.

1. Verify that affected utilities have been disconnected and capped.
2. Inventory and record the condition of items to be removed for reinstallation or

salvage.
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3. Provide and maintain shoring, bracing, and temporary structural supports as
required to preserve stability and prevent unexpected or uncontrolled movement,
settlement, or collapse of construction being demolished and construction and
finishes to remain.

C. Protect persons, motor vehicles, surrounding surfaces of building being restored, building
site, plants, and surrounding buildings from harm resulting from concrete maintenance
work.

1. Comply with each product manufacturer's written instructions for protections and
precautions.  Protect against adverse effects of products and procedures on
people and adjacent materials, components, and vegetation.

2. Use only proven protection methods appropriate to each area and surface being
protected.

3. Provide barricades, barriers, and temporary directional signage to exclude public
from areas where concrete maintenance work is being performed.

4. Contain dust and debris generated by concrete maintenance work and prevent it
from reaching the public or adjacent surfaces.

5. Use water-mist sprinkling and other wet methods to control dust only with
adequate, approved procedures and equipment that ensure that such water will not
create a hazard or adversely affect other building areas or materials.

6. Protect adjacent surfaces by covering them with heavy polyethylene film and
waterproof masking tape or a liquid strippable masking agent..

7. Neutralize and collect alkaline and acid wastes for disposal off Owner's property.
8. Dispose of debris and 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.

D. Existing Drains:  Prior to the start of work in an area, test drainage system to ensure that
it is functioning properly.  Notify Architect immediately of inadequate drainage or
blockage.  Do not begin work in an area until the drainage system is in working order.

1. Prevent solids such as aggregate or mortar residue from entering the drainage
system.  Clean out drains and drain lines that become sluggish or blocked by sand
or other materials resulting from concrete maintenance work.

2. Protect drains from pollutants.  Block drains or filter out sediments, allowing only
clean water to pass.

E. Concrete Removal:

1. Provide shoring, bracing, and supports as necessary.  Strengthen or add new
supports when required during progress of removal work.  Do not overload
structural elements with debris.

2. Saw-cut perimeter of areas indicated for removal to a depth of at least 1/8 inch for
horizontal repair work and 1/4 inch for vertical work. Make cuts perpendicular to
concrete surfaces and no deeper than cover on reinforcement.

3. Remove deteriorated and delaminated concrete by breaking up and dislodging
from reinforcement.
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4. Where half or more of the perimeter of reinforcing bar is exposed, bond between
reinforcing bar and surrounding concrete is broken, or reinforcing bar is corroded,
remove concrete from entire perimeter of bar and to provide at least a 3/4-inch
(19-mm) clearance around bar.

5. Test areas where concrete has been removed by tapping with hammer, and
remove additional concrete until unsound and disbonded concrete is completely
removed.

6. For horizontal repair work, remove a mnimum of 1/16 inch of surface by abrasive
blasting, steel shotblasting, scarifying, high pressure water, or needle-scaling.

7. Thoroughly clean removal areas of loose concrete, dust, and debris.

F. Reinforcing-Bar Preparation:  Remove loose and flaking rust from reinforcing bars by
mechanical methods until only tightly adhered light rust remains.

1. Where section loss of reinforcing bar is more than 25 percent, or 20 percent in two
or more adjacent bars, cut bars and remove and replace as directed by Architect. 
Remove additional concrete as necessary to provide at least 3/4-inch (19-mm)
clearance at existing and replacement bars.  Splice replacement bars to existing
bars according to ACI 318 (ACI 318M) by lapping, welding, or using mechanical
couplings.

3.3 APPLICATION

A. General:  Comply with manufacturer's written instructions and recommendations for
application of products, including surface preparation.

B. Cementitious Bonding and Anticorrosion Treatment:  Apply to reinforcing bars and
adjacent concrete by stiff brush or hopper spray according to manufacturer's written
instructions.  Apply to reinforcing bars in one or two coats as recommended by
manufacturer, allowing first coat to dry two to three hours before applying second coat. 
Allow to dry before placing patching mortar or concrete.

C. Water-Based, Acrylic Latex Primer/Bonding Agent:  Apply to concrete by brush roller or
spray.  Allow to dry before placing patching mortar or concrete.

D. Placing Patching Mortar:  Place as follows unless otherwise recommended in writing by
manufacturer:

1. Provide forms where necessary to confine patch to required shape.
2. Wet substrate and forms thoroughly and then remove standing water.
3. Pretreatment:  Apply specified primer/bonding agent..
4. General Placement:  Place patching mortar by troweling toward edges of patch to

force intimate contact with edge surfaces.  For large patches, fill edges first and
then work toward center, always troweling toward edges of patch.  At fully exposed
reinforcing bars, force patching mortar to fill space behind bars by compacting with
trowel from sides of bars.

5. Vertical Patching:  Place material in lifts of not less than 3/8 inches and no more
than 2 inches. Do not feather edge.

6. Consolidation:  After each lift is placed, consolidate material and screed surface.
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7. Multiple Lifts:  Where multiple lifts are used, score surface of lifts to provide a rough
surface for placing subsequent lifts.  Allow each lift to reach final set before placing
subsequent lifts.

8. Finishing:  Allow surfaces of lifts that are to remain exposed to become firm and
then finish to a smooth surface with a wood or sponge float.

9. Curing:  Wet-cure cementitious patching materials, including polymer-modified
cementitious patching materials, for not less than seven days by water-fog spray
or water-saturated absorptive cover.

E. Polymer-Modified, Cementitious Overlay Coating for Horizontal Applications:   Squeegee,
roller or spray apply to repaired and patched traffic-bearing surfaces, including ramps and
walks in accordance with manufacturer’s directions to achieve one coat of 50 mils
thickness per coat, and allowing to dry between coats.

F. Portland Cement Overlay Coating for Vertical  Applications:   Trowel, sponge float or
spray apply to patched and repaired vertical wall surfaces in accordance with
manufacturer’s directions to achieve one coat of maximum thickness of 1/16" total.

3.4 CRACK INJECTION AND FILLING

A. General: Comply with cementitious crack-filler manufacturer's written instructions. Apply
grout by gravity feed or pressure injection as appropriate for each crack being repaired. 

B. Crack Injection: 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.

3. Delaminations: Drill holes at approximately 18 inches o.c. both vertically and
horizontally.

4. Drill holes 2 inches deep.

C. Clean out drill holes and cracks with compressed air and water. Remove dirt and organic
matter, loose material, sealants, and failed crack repair 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 concrete before it sets by scrubbing with
water.
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G. After cementitious crack filler has set, remove injection ports, plugging material, and
excess filler. Patch injection holes and surface of cracks as specified in patching
specifications above. 

3.5 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

B. Testing agency will perform the following tests and inspections:

1. Packaged, Cementitious Patching Mortar: Three  randomly selected sets of
samples for each type of mortar required, tested according to ASTM C 928.

C. Product will be considered defective if it does not pass tests and inspections.

D. Testing agency will prepare and submit test and inspection reports to Owner, Architect
and Contractor.

END OF SECTION 030130
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SECTION 032000 - CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel reinforcement bars. 
2. Welded-wire reinforcement. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review the following: 

a. Special inspection and testing and inspecting agency procedures for field 
quality control. 

b. Construction contraction and isolation joints. 
c. Steel-reinforcement installation. 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Each type of steel reinforcement. 
2. Bar supports. 
3. Mechanical splice couplers. 

B. Shop Drawings: Comply with ACI SP-066: 

1. Include placing drawings that detail fabrication, bending, and placement. 
2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent 

bar diagrams, bar arrangement, location of splices, lengths of lap splices, details 
of mechanical splice couplers, details of welding splices, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 

C. Construction Joint Layout: Indicate proposed construction joints required to build the 
structure. 

1. Location of construction joints is subject to approval of Architect. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Statements: For testing and inspection agency. 

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

1. Steel Reinforcement: 
2. Mechanical splice couplers. 

C. Field quality-control reports. 

D. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency, acceptable to authorities 
having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for 
testing indicated. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending 
and damage. 

1. Store reinforcement to avoid contact with earth. 
2. Do not allow epoxy-coated reinforcement to be stored outdoors for more than 60 

days without being stored under an opaque covering. 
3. Do not allow dual-coated reinforcement to be stored outdoors for more than 60 

days without being stored under an opaque covering. 
4. Do not allow stainless steel reinforcement to come into contact with uncoated 

reinforcement. 

PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed. 

B. Steel Bar Mats: ASTM A184/A184M, fabricated from ASTM A615/A615M, Grade 60, 
deformed bars, assembled with clips. 

C. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from 
as-drawn steel wire into flat sheet 
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2.2 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, cut true to length 
with ends square and free of burrs. 

B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded-wire reinforcement in place. 

1. Manufacture bar supports from steel wire, plastic, or precast concrete in 
accordance with CRSI's "Manual of Standard Practice," of greater compressive 
strength than concrete and as follows: 

a. For concrete surfaces exposed to view, where legs of wire bar supports 
contact forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar 
supports, or CRSI Class 2 stainless steel bar supports. 

C. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch in 
diameter. 

1. Finish:  Plain. 

2.3 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protection of In-Place Conditions: 

1. Do not cut or puncture vapor retarder. 
2. Repair damage and reseal vapor retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials 
that reduce bond to concrete. 

3.2 INSTALLATION OF STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting 
reinforcement. 

B. Accurately position, support, and secure reinforcement against displacement. 

1. Locate and support reinforcement with bar supports to maintain minimum 
concrete cover. 

2. Do not tack weld crossing reinforcing bars. 
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C. Preserve clearance between bars of not less than 1 inch, not less than one bar 
diameter, or not less than 1-1/3 times size of large aggregate, whichever is greater. 

D. Provide concrete coverage in accordance with ACI 318. 

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

F. Splices: Lap splices as indicated on Drawings. 

1. Bars indicated to be continuous, and all vertical bars to be lapped not less than 
36 bar diameters at splices, or 24 inches, whichever is greater. 

2. Stagger splices in accordance with ACI 318. 
3. Mechanical Splice Couplers: Install in accordance with manufacturer's 

instructions. 
4. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on 

Drawings. 

G. Install structural thermal break insulated connection system in accordance with 
manufacturer's instructions. 

H. Install welded-wire reinforcement in longest practicable lengths. 

1. Support welded-wire reinforcement in accordance with CRSI "Manual of 
Standard Practice." 

a. For reinforcement less than W4.0 or D4.0, continuous support spacing to 
not exceed 12 inches. 

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches 
for plain wire and 8 inches for deformed wire. 

3. Offset laps of adjoining sheet widths to prevent continuous laps in either 
direction. 

4. Lace overlaps with wire. 

I. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy 
repair coating in accordance with ASTM D3963/D3963M. 

J. Dual-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy 
repair coating in accordance with ASTM D3963/D3963M. 

K. Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair 
material in accordance with ASTM A780/A780M. 

3.3 JOINTS 

A. 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. 
2. Continue reinforcement across construction joints unless otherwise indicated. 
3. Do not continue reinforcement through sides of strip placements of floors and 
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slabs. 

B. 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. 

3.4 INSTALLATION TOLERANCES 

A. Comply with ACI 117. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports. 

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

C. Inspections: 

1. Steel-reinforcement placement. 
2. Steel-reinforcement mechanical splice couplers. 
3. Steel-reinforcement welding. 

D. Manufacturer's Inspections: Engage manufacturer of structural thermal break insulated 
connection system to inspect completed installations prior to placement of concrete, 
and to provide written report that installation complies with manufacturer's written 
instructions. 

END OF SECTION 032000 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cast-in-place concrete, including concrete materials, mixture design, placement 
procedures, and finishes. 

B. Related Requirements: 

1. Section 031000 "Concrete Forming and Accessories" for form-facing materials, 
form liners, insulating concrete forms, and waterstops. 

2. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire 
reinforcement. 

1.2 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of 
the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and 
silica fume; materials subject to compliance with requirements. 

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Require representatives of each entity directly concerned with cast-in-place 
concrete to attend, including the following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete Subcontractor. 
e. Special concrete finish Subcontractor. 

2. Review the following: 

a. Special inspection and testing and inspecting agency procedures for field 
quality control. 

b. Construction joints, control joints, isolation joints, and joint-filler strips. 
c. Semirigid joint fillers. 
d. Vapor-retarder installation. 
e. Anchor rod and anchorage device installation tolerances. 
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f. Cold and hot weather concreting procedures. 
g. Concrete finishes and finishing. 
h. Curing procedures. 
i. Forms and form-removal limitations. 
j. Shoring and reshoring procedures. 
k. Methods for achieving specified floor and slab flatness and levelness. 
l. Floor and slab flatness and levelness measurements. 
m. Concrete repair procedures. 
n. Concrete protection. 
o. Initial curing and field curing of field test cylinders (ASTM C31/C31M.) 
p. Protection of field cured field test cylinders. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each of the following. 

1. Portland cement. 
2. Fly ash. 
3. Slag cement. 
4. Blended hydraulic cement. 
5. Silica fume. 
6. Performance-based hydraulic cement 
7. Aggregates. 
8. Admixtures: 

a. Include limitations of use, including restrictions on cementitious materials, 
supplementary cementitious materials, air entrainment, aggregates, 
temperature at time of concrete placement, relative humidity at time of 
concrete placement, curing conditions, and use of other admixtures. 

9. Fiber reinforcement. 
10. Vapor retarders. 
11. Floor and slab treatments. 
12. Liquid floor treatments. 
13. Curing materials. 

a. Include documentation from color pigment manufacturer, indicating that 
proposed methods of curing are recommended by color pigment 
manufacturer. 

14. Joint fillers. 
15. Repair materials. 

B. Design Mixtures: For each concrete mixture, include the following: 

1. Mixture identification. 
2. Minimum 28-day compressive strength. 
3. Durability exposure class. 
4. Maximum w/cm. 
5. Calculated equilibrium unit weight, for lightweight concrete. 
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6. Slump limit. 
7. Air content. 
8. Nominal maximum aggregate size. 
9. Steel-fiber reinforcement content. 
10. Synthetic micro-fiber content. 
11. Indicate amounts of mixing water to be withheld for later addition at Project site if 

permitted. 
12. Include manufacturer's certification that permeability-reducing admixture is 

compatible with mix design. 
13. Include certification that dosage rate for permeability-reducing admixture 

matches dosage rate used in performance compliance test. 
14. Intended placement method. 
15. Submit alternate design mixtures when characteristics of materials, Project 

conditions, weather, test results, or other circumstances warrant adjustments. 

C. Shop Drawings: 

1. Construction Joint Layout: Indicate proposed construction joints required to 
construct the structure. 

a. Location of construction joints is subject to approval of the Architect. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For the following: 

1. Installer: Include copies of applicable ACI certificates. 
2. Ready-mixed concrete manufacturer. 
3. Testing agency: Include copies of applicable ACI certificates. 

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

1. Cementitious materials. 
2. Admixtures. 
3. Fiber reinforcement. 
4. Curing compounds. 
5. Floor and slab treatments. 
6. Bonding agents. 
7. Adhesives. 
8. Vapor retarders. 
9. Semirigid joint filler. 
10. Joint-filler strips. 
11. Repair materials. 

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

1. Portland cement. 
2. Fly ash. 
3. Slag cement. 
4. Blended hydraulic cement. 
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5. Silica fume. 
6. Performance-based hydraulic cement. 
7. Aggregates. 
8. Admixtures: 

a. Permeability-Reducing Admixture: Include independent test reports, 
indicating compliance with specified requirements, including dosage rate 
used in test. 

D. Floor surface flatness and levelness measurements report, indicating compliance with 
specified tolerances. 

E. Research Reports: 

1. For concrete admixtures in accordance with ICC's Acceptance Criteria AC198. 
2. For sheet vapor retarder/termite barrier, showing compliance with ICC AC380. 

F. Preconstruction Test Reports: For each mix design. 

G. Field quality-control reports. 

H. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs Project personnel qualified as 
an ACI-certified Flatwork Technician and Finisher and a supervisor who is a certified 
ACI Flatwork Concrete Finisher/Technician or an ACI Concrete Flatwork Technician 
with experience installing and finishing concrete, incorporating permeability-reducing 
admixtures. 

1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor 
Installer. 

B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in 
manufacturing ready-mixed concrete products and that complies with ASTM 
C94/C94M requirements for production facilities and equipment. 

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready 
Mixed Concrete Production Facilities." 

C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance 
with ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-
certified Concrete Quality Control Technical Manager. 

1. Personnel performing laboratory tests to be an ACI-certified Concrete Strength 
Testing Technician and Concrete Laboratory Testing Technician, Grade I. 
Testing agency laboratory supervisor to be an ACI-certified Concrete Laboratory 
Testing Technician, Grade II. 

D. Field Quality-Control Testing Agency Qualifications: An independent agency, 
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acceptable to authorities having jurisdiction, qualified in accordance with ASTM C1077 
and ASTM E329 for testing indicated. 

1. Personnel conducting field tests to be qualified as an ACI Concrete Field Testing 
Technician, Grade 1, in accordance with ACI CPP 610.1 or an equivalent 
certification program. 

1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform 
preconstruction testing on each concrete mixture. 

1. Include the following information in each test report: 

a. Admixture dosage rates. 
b. Slump. 
c. Air content. 
d. Seven-day compressive strength. 
e. 28-day compressive strength. 
f. Permeability. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301. 

1.9 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows. 

1. Protect concrete work from physical damage or reduced strength that could be 
caused by frost, freezing actions, or low temperatures. 

2. 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. 

3. Do not use frozen materials or materials containing ice or snow. 
4. Do not place concrete in contact with surfaces less than 35 deg F, other than 

reinforcing steel. 
5. Do not use calcium chloride, salt, or other materials containing antifreeze agents 

or chemical accelerators unless otherwise specified and approved in mixture 
designs. 

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows: 

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F. 
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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1.10 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor 
retarder/termite barrier material and accessories for sheet vapor retarder/ termite 
barrier and accessories that do not comply with requirements or that fail to resist 
penetration by termites within specified warranty period. 

1. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless modified by requirements in the 
Contract Documents. 

2.2 CONCRETE MATERIALS 

A. Source Limitations: 

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for 
entire Project. 

2. Obtain each type or class of cementitious material of the same brand from the 
same manufacturer's plant. 

3. Obtain aggregate from single source. 
4. Obtain each type of admixture from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C150/C150M, Type I/II. 
2. Fly Ash: ASTM C618, Class C or F. 
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120. 
4. Silica Fume: ASTM C1240 amorphous silica. 

C. Normal-Weight Aggregates: ASTM C33/C33M, coarse aggregate or better, graded. 
Provide aggregates from a single source. 

1. Alkali-Silica Reaction: Comply with one of the following: 

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year 
when tested in accordance with ASTM C1293. 

b. Expansion Results of Aggregate and Cementitious Materials in 
Combination: Not more than 0.10 percent at an age of 16 days when tested 
in accordance with ASTM C1567. 

c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. for moderately 
reactive aggregate or 3 lb./cu. yd. for highly reactive aggregate, when 
tested in accordance with ASTM C1293 and categorized in accordance 
with ASTM C1778, based on alkali content being calculated in accordance 
with ACI 301. 
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2. Maximum Coarse-Aggregate Size:  3/4 inch nominal. 
3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Water and Water Used to Make Ice: ASTM C94/C94M, potable 

2.3 ADMIXTURES 

A. Air-Entraining Admixture: ASTM C260/C260M. 

B. Chemical Admixtures: Certified by manufacturer to be compatible with other 
admixtures that do not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete. Do not use calcium chloride or admixtures containing 
calcium chloride in steel-reinforced concrete. 

1. Water-Reducing Admixture: ASTM C494/C494M, Type A. 
2. Retarding Admixture: ASTM C494/C494M, Type B. 
3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F. 
5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, 

Type G. 
6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 

2.4 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D1751, asphalt-saturated cellulosic 
fiber or ASTM D1752, cork or self-expanding cork. 

B. Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or 
styrene butadiene. 

C. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature and 
of grade and class to suit requirements, and as follows:  

1. Types I and II, nonload bearing Types IV and V, load bearing, for bonding 
hardened or freshly mixed concrete to hardened concrete. 

2.5 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/8 inch and that can be feathered at edges to match 
adjacent floor elevations. 

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended 
hydraulic cement, as defined in ASTM C219. 

2. Primer: Product of underlayment 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 underlayment manufacturer. 
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4. Compressive Strength: Not less than 4000 psi at 28 days when tested in 
accordance with ASTM C109/C109M. 

2.6 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, in accordance with ACI 301. 

1. Use a qualified 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 or Other Pozzolans: 25 percent by mass. 
2. Slag Cement: 50 percent by mass. 
3. Silica Fume: 10 percent by mass. 
4. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent 

by mass, with fly ash or pozzolans not exceeding 25 percent by mass and silica 
fume not exceeding 10 percent by mass. 

5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly 
ash or pozzolans not exceeding 25 percent by mass and silica fume not 
exceeding 10 percent by mass. 

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions. 

1. Use water-reducing or plasticizing admixture in concrete, as required, for 
placement and workability. 

2. Use water-reducing and -retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete with a w/cm below 
0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 
5. Use permeability-reducing admixture in concrete mixtures where indicated. 

2.7 CONCRETE MIXTURES 

A. Normal-weight concrete used for footings. 

1. Minimum Compressive Strength:  3000 psi at 28 days. 
2. Maximum w/cm:  0.55. 
3. Air Content: 

a. Exposure Class F1:  5.0 percent, plus or minus 1.5 percent at point of 
delivery for concrete containing 3/4-inch nominal maximum aggregate size. 

4. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by 
weight of cement. 
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B. Normal-weight concrete used for foundation walls. 

1. Minimum Compressive Strength:  As indicated at 28 days. 
2. Maximum w/cm: As indicated on construction documents 
3. Air Content: 

a. Exposure Class F1:  5.0 percent, plus or minus 1.5 percent at point of 
delivery for concrete containing 3/4-inch nominal maximum aggregate size. 

4. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by 
weight of cement. 

C. Normal-weight concrete used for interior slabs-on-ground. 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Maximum w/cm:  0.45. 
3. Air Content: 

a. Do not use an air-entraining admixture or allow total air content to exceed 3 
percent for concrete used in trowel-finished floors. 

4. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by 
weight of cement. 

2.8 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 
ASTM C94/C94M, and furnish batch ticket information. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in 
accordance with ASTM C94/C94M. Mix concrete materials in appropriate drum-type 
batch machine mixer. 

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, 
but not more than five minutes after ingredients are in mixer, before any part of 
batch is released. 

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for 
each additional 1 cu. yd.. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating 
Project identification name and number, date, mixture type, mixture time, 
quantity, and amount of water added. Record approximate location of final 
deposit in structure. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 
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1. Before placing concrete, verify that installation of concrete forms, accessories, 
and reinforcement, and embedded items is complete and that required 
inspections have been performed. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide reasonable auxiliary services to accommodate field testing and inspections, 
acceptable to testing agency, including the following: 

1. Daily access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Secure space for storage, initial curing, and field curing of test samples, including 

source of water and continuous electrical power at Project site during site curing 
period for test samples. 

4. Security and protection for test samples and for testing and inspection equipment 
at Project site. 

3.3 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining 
Work that is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished 
with items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of ANSI/AISC 303. 

3. Install reglets to receive waterproofing and to receive through-wall flashings in 
outer face of concrete frame at exterior walls, where flashing is shown at lintels, 
shelf angles, and other conditions. 

3.4 INSTALLATION OF VAPOR RETARDER 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance 
with ASTM E1643 and manufacturer's written instructions. 

1. Install vapor retarder with longest dimension parallel with direction of concrete 
pour. 

2. Face laps away from exposed direction of concrete pour. 
3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing 

vapor retarder to concrete. 
4. Lap joints 6 inches and seal with manufacturer's recommended tape. 
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, 

sealing entire perimeter to floor slabs, grade beams, foundation walls, or pile 
caps. 

6. Seal penetrations in accordance with vapor retarder manufacturer's instructions. 
7. Protect vapor retarder during placement of reinforcement and concrete. 
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a. Repair damaged areas by patching with vapor retarder material, 
overlapping damages area by 6 inches on all sides, and sealing to vapor 
retarder. 

B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder in 
accordance with manufacturer's written instructions. 

3.5 JOINTS 

A. Construct joints true to line, with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Coordinate with floor slab pattern and concrete placement 
sequence. 

1. Install so strength and appearance of concrete are not impaired, at locations 
indicated on Drawings or as approved by Architect. 

2. Place joints perpendicular to main reinforcement. 

a. Continue reinforcement across construction joints unless otherwise 
indicated. 

b. Do not continue reinforcement through sides of strip placements of floors 
and slabs. 

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 
4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset 

joints in girders a minimum distance of twice the beam width from a beam-girder 
intersection. 

5. Locate horizontal joints in walls and columns at underside of floors, slabs, 
beams, and girders and at the top of footings or floor slabs. 

6. Space vertical joints in walls as indicated on Drawings. Unless otherwise 
indicated on Drawings, locate vertical joints beside piers integral with walls, near 
corners, and in concealed locations where possible. 

7. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

8. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning 
concrete into areas as indicated. Construct control joints for a depth equal to at least 
one-fourth of concrete thickness as follows: 

1. Grooved Joints: Form control joints after initial floating by grooving and finishing 
each edge of joint to a radius of 1/8 inch. Repeat grooving of control joints after 
applying surface finishes. Eliminate groover tool marks on concrete surfaces. 

2. 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 does not tear, abrade, or otherwise damage surface and before 
concrete develops random cracks. 

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at 
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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 on Drawings. 

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 Section 
079200 "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: 

1. Install dowel bars and support assemblies at joints where indicated on Drawings. 
2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete 

bonding to one side of joint. 

F. Dowel Plates: Install dowel plates at joints where indicated on Drawings. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded 
items, and vapor retarder is complete and that required inspections are completed. 

1. Immediately prior to concrete placement, inspect vapor retarder for damage and 
deficient installation, and repair defective areas. 

2. Provide continuous inspection of vapor retarder during concrete placement and 
make necessary repairs to damaged areas as Work progresses. 

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement 
of concrete placement. 

C. Do not add water to concrete during delivery, at Project site, or during placement 
unless approved by Architect in writing, but not to exceed the amount indicated on the 
concrete delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mixture. 

D. Before test sampling and placing concrete, water may be added at Project site, subject 
to limitations of ACI 301, but not to exceed the amount indicated on the concrete 
delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mixture. 

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness 
that no new concrete is placed on concrete that has hardened enough to cause seams 
or planes of weakness. 
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1. If a section cannot be placed continuously, provide construction joints as 
indicated. 

2. Deposit concrete to avoid segregation. 
3. Deposit concrete in horizontal layers of depth not to exceed formwork design 

pressures and in a manner to avoid inclined construction joints. 
4. Consolidate placed concrete with mechanical vibrating equipment in accordance 

with ACI 301. 

a. Do not use vibrators to transport concrete inside forms. 
b. Insert and withdraw vibrators vertically at uniformly spaced locations to 

rapidly penetrate placed layer and at least 6 inches into preceding layer. 
c. Do not insert vibrators into lower layers of concrete that have begun to lose 

plasticity. 
d. 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. 

F. 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. Do not place concrete floors and slabs in a checkerboard sequence. 
2. Consolidate concrete during placement operations, so concrete is thoroughly 

worked around reinforcement and other embedded items and into corners. 
3. Maintain reinforcement in position on chairs during concrete placement. 
4. Screed slab surfaces with a straightedge and strike off to correct elevations. 
5. Level concrete, cut high areas, and fill low areas. 
6. Slope surfaces uniformly to drains where required. 
7. Begin initial floating using bull floats or darbies to form a uniform and open-

textured surface plane, before excess bleedwater appears on the surface. 
8. Do not further disturb slab surfaces before starting finishing operations. 

3.7 FINISHING FORMED SURFACES 

A. As-Cast Surface Finishes: 

1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing 
material. 

a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep. 
b. Remove projections larger than 1 inch. 
c. Tie holes do not require patching. 
d. Surface Tolerance: ACI 117 Class D. 
e. Apply to concrete surfaces not exposed to public view. 

3.8 FINISHING FLOORS AND SLABS 

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces. 
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B. Scratch Finish: 

1. While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied. 

2. Use stiff brushes, brooms, or rakes to produce a profile depth of 1/4 inch in one 
direction. 

3. Apply scratch finish to surfaces to receive concrete floor toppings to receive 
mortar setting beds for bonded cementitious floor finishes. 

C. Float Finish: 

1. When bleedwater sheen has disappeared and concrete surface has stiffened 
sufficiently to permit operation of specific float apparatus, consolidate concrete 
surface with power-driven floats or by hand floating if area is small or 
inaccessible to power-driven floats. 

2. Repeat float passes and restraightening until surface is left with a uniform, 
smooth, granular texture and complies with ACI 117 tolerances for conventional 
concrete. 

3. Apply float finish to surfaces to receive trowel finish. 

D. Trowel Finish: 

1. After applying float finish, apply first troweling and consolidate concrete by hand 
or power-driven trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel marks 
and uniform in texture and appearance. 

3. Grind smooth any surface defects that would telegraph through applied coatings 
or floor coverings. 

4. Do not add water to concrete surface. 
5. Do not apply hard-troweled finish to concrete, which has a total air content 

greater than 3 percent. 
6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient 

flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or 
another thin-film-finish coating system. 

7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for 
a randomly trafficked floor surface: 

a. Slabs on Ground: 

1) Finish and measure surface so gap at any point between concrete 
surface and an unleveled, freestanding, 10-ft.- long straightedge 
resting on two high spots and placed anywhere on the surface does 
not exceed 1/4 inch. 

2) Specified overall values of flatness, FF 25; and of levelness, FL 20; 
with minimum local values of flatness, FF 17; and of levelness, FL 
15. 

3) Specified overall values of flatness, FF 35; and of levelness, FL 25; 
with minimum local values of flatness, FF 24; and of levelness, FL 
17. 

4) Specified overall values of flatness, FF 45; and of levelness, FL 35; 
with minimum local values of flatness, FF 30; and of levelness, FL 
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24. 
5) Specified overall values of flatness, FF 50; and of levelness, FL 25; 

with minimum local values of flatness, FF 40; and of levelness, FL 
17. 

b. Suspended Slabs: 

1) Finish and measure surface so gap at any point between concrete 
surface and an unleveled, freestanding, 10-ft.- long straightedge 
resting on two high spots and placed anywhere on the surface does 
not exceed 1/4 inch. 

2) Specified overall values of flatness, FF 25; and of levelness, FL 20; 
with minimum local values of flatness, FF 17; and of levelness, FL 
15. 

3) Specified overall values of flatness, FF 35; and of levelness, FL 20; 
with minimum local values of flatness, FF 24; and of levelness, FL 
15. 

4) Specified overall values of flatness, FF 45; and of levelness, FL 35; 
with minimum local values of flatness, FF 30; and of levelness, FL 
24. 

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated on 
Drawings. While concrete is still plastic, slightly scarify surface with a fine broom 
perpendicular to main traffic route. 

1. Coordinate required final finish with Architect before application. 
2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and 
locations indicated on Drawings. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming 
with fiber-bristle broom perpendicular to main traffic route. 

2. Coordinate required final finish with Architect before application. 

3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: 

1. Fill in holes and openings left in concrete structures after Work of other trades is 
in place unless otherwise indicated. 

2. Mix, place, and cure concrete, as specified, to blend with in-place construction. 
3. 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. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and 
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associated items. 

1. Cast-in inserts and accessories, as shown on Drawings. 
2. Screed, tamp, and trowel finish concrete surfaces. 

3.10 CONCRETE CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing. 
2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing. 
3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h before and during finishing 

operations. 

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows: 

1. Cure formed concrete surfaces, including underside of beams, supported slabs, 
and other similar surfaces. 

2. Cure concrete containing color pigments in accordance with color pigment 
manufacturer's instructions. 

3. If forms remain during curing period, moist cure after loosening forms. 
4. If removing forms before end of curing period, continue curing for remainder of 

curing period, as follows: 

a. Continuous Fogging: Maintain standing water on concrete surface until final 
setting of concrete. 

b. Continuous Sprinkling: Maintain concrete surface continuously wet. 
c. Absorptive Cover: Pre-dampen absorptive material before application; 

apply additional water to absorptive material to maintain concrete surface 
continuously wet. 

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with 
sheeting material, taping, or lapping seams. 

e. Membrane-Forming Curing Compound: Apply uniformly in continuous 
operation by power spray or roller in accordance with manufacturer's 
written instructions. 

1) Recoat areas subject to heavy rainfall within three hours after initial 
application. 

2) Maintain continuity of coating and repair damage during curing 
period. 

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows: 

1. Begin curing immediately after finishing concrete. 
2. Interior Concrete Floors: 

a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor 
has option of the following: 
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1) Absorptive Cover: As soon as concrete has sufficient set to permit 
application without marring concrete surface, install prewetted 
absorptive cover over entire area of floor. 

a) Lap edges and ends of absorptive cover not less than 12 
inches. 

b) Maintain absorptive cover water saturated, and in place, for 
duration of curing period, but not less than seven days. 

2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with 
moisture-retaining cover for curing concrete, placed in widest 
practicable width, with sides and ends lapped at least 12 inches, and 
sealed by waterproof tape or adhesive. 

a) Immediately repair any holes or tears during curing period, 
using cover material and waterproof tape. 

b) Cure for not less than seven days. 

3) Ponding or Continuous Sprinkling of Water: Maintain concrete 
surfaces continuously wet for not less than seven days, utilizing one, 
or a combination of, the following: 

a) Water. 
b) Continuous water-fog spray. 

b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has 
option of the following: 

1) Absorptive Cover: As soon as concrete has sufficient set to permit 
application without marring concrete surface, install prewetted 
absorptive cover over entire area of floor. 

a) Lap edges and ends of absorptive cover not less than 12 
inches. 

b) Maintain absorptive cover water saturated, and in place, for 
duration of curing period, but not less than seven days. 

2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with 
moisture-retaining cover for curing concrete, placed in widest 
practicable width, with sides and ends lapped at least 12 inches, and 
sealed by waterproof tape or adhesive. 

a) Immediately repair any holes or tears during curing period, 
using cover material and waterproof tape. 

b) Cure for not less than seven days. 

3) Ponding or Continuous Sprinkling of Water: Maintain concrete 
surfaces continuously wet for not less than seven days, utilizing one, 
or a combination of, the following: 

a) Water. 
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b) Continuous water-fog spray. 

c. Floors to Receive Polished Finish: Contractor has option of the following: 

1) Absorptive Cover: As soon as concrete has sufficient set to permit 
application without marring concrete surface, install prewetted 
absorptive cover over entire area of floor. 

a) Lap edges and ends of absorptive cover not less than 12 
inches. 

b) Maintain absorptive cover water saturated, and in place, for 
duration of curing period, but not less than seven days. 

2) Ponding or Continuous Sprinkling of Water: Maintain concrete 
surfaces continuously wet for not less than seven days, utilizing one, 
or a combination of, the following: 

a) Water. 
b) Continuous water-fog spray. 

d. Floors to Receive Chemical Stain: 

1) As soon as concrete has sufficient set to permit application without 
marring concrete surface, install curing paper over entire area of 
floor. 

2) Install curing paper square to building lines, without wrinkles, and in a 
single length without end joints. 

3) Butt sides of curing paper tight; do not overlap sides of curing paper. 
4) Leave curing paper in place for duration of curing period, but not less 

than 28 days. 

e. Floors to Receive Urethane Flooring: 

1) As soon as concrete has sufficient set to permit application without 
marring concrete surface, install prewetted absorptive cover over 
entire area of floor. 

2) Rewet absorptive cover, and cover immediately with polyethylene 
moisture-retaining cover with edges lapped 6 inches and sealed in 
place. 

3) Secure polyethylene moisture-retaining cover in place to prohibit air 
from circulating under polyethylene moisture-retaining cover. 

4) Leave absorptive cover and polyethylene moisture-retaining cover in 
place for duration of curing period, but not less than 28 days. 

f. Floors to Receive Curing Compound: 

1) Apply uniformly in continuous operation by power spray or roller in 
accordance with manufacturer's written instructions. 

2) Recoat areas subjected to heavy rainfall within three hours after 
initial application. 

3) Maintain continuity of coating, and repair damage during curing 
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period. 
4) Removal: After curing period has elapsed, remove curing compound 

without damaging concrete surfaces by method recommended by 
curing compound manufacturer[ unless manufacturer certifies curing 
compound does not interfere with bonding of floor covering used on 
Project]. 

g. Floors to Receive Curing and Sealing Compound: 

1) Apply uniformly to floors and slabs indicated in a continuous 
operation by power spray or roller in accordance with manufacturer's 
written instructions. 

2) Recoat areas subjected to heavy rainfall within three hours after 
initial application. 

3) Repeat process 24 hours later, and apply a second coat. Maintain 
continuity of coating, and repair damage during curing period. 

3.11 TOLERANCES 

A. Conform to ACI 117. 

3.12 JOINT FILLING 

A. Prepare, clean, and install joint filler in accordance with manufacturer's written 
instructions. 

1. Defer joint filling until concrete has aged at least [one] [six] month(s). 
2. Do not fill joints until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joints clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in 
formed joints. 

D. Overfill joint, and trim joint filler flush with top of joint after hardening. 

3.13 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: 

1. Repair and patch defective areas when approved by Architect. 
2. Remove and replace concrete that cannot be repaired and patched to Architect's 

approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 
2-1/2 parts fine aggregate passing a No. 16 sieve, using only enough water for 
handling and placing. 
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C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins 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. 

a. Limit cut depth to 3/4 inch. 
b. Make edges of cuts perpendicular to concrete surface. 
c. Clean, dampen with water, and brush-coat holes and voids with bonding 

agent. 
d. Fill and compact with patching mortar before bonding agent has dried. 
e. Fill form-tie voids with patching mortar or cone plugs secured in place with 

bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement 
and standard portland cement, so that, when dry, patching mortar matches 
surrounding color. 

a. Patch a test area at inconspicuous locations to verify mixture and color 
match before proceeding with patching. 

b. Compact mortar in place and strike off slightly higher than surrounding 
surface. 

3. Repair defects on concealed formed surfaces that will affect concrete's durability 
and structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: 

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface 
tolerances specified for each surface. 

a. Correct low and high areas. 
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a 

sloped template. 

2. Repair finished surfaces containing surface defects, including 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. 

3. After concrete has cured at least 14 days, correct high areas by grinding. 
4. Correct localized low areas during, or immediately after, completing surface-

finishing operations by cutting out low areas and replacing with patching mortar. 

a. Finish repaired areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. 

a. Prepare, mix, and apply repair underlayment and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, 
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and level surface. 
b. Feather edges to match adjacent floor elevations. 

6. Correct other low areas scheduled to remain exposed with repair topping. 

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to 
match adjacent floor elevations. 

b. Prepare, mix, and apply repair topping and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, 
and level surface. 

7. Repair defective areas, except random cracks and single holes 1 inch or less in 
diameter, by cutting out and replacing with fresh concrete. 

a. Remove defective areas with clean, square cuts, and expose steel 
reinforcement with at least a 3/4-inch clearance all around. 

b. Dampen concrete surfaces in contact with patching concrete and apply 
bonding agent. 

c. Mix patching concrete of same materials and mixture as original concrete, 
except without coarse aggregate. 

d. Place, compact, and finish to blend with adjacent finished concrete. 
e. Cure in same manner as adjacent concrete. 

8. Repair random cracks and single holes 1 inch or less in diameter with patching 
mortar. 

a. Groove top of cracks and cut out holes to sound concrete, and clean off 
dust, dirt, and loose particles. 

b. Dampen cleaned concrete surfaces and apply bonding agent. 
c. Place patching mortar before bonding agent has dried. 
d. Compact patching mortar and finish to match adjacent concrete. 
e. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to 
Architect's approval. 

3.14 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform field tests and 
inspections and prepare testing and inspection reports. 

B. Testing Agency:  Owner will engage a qualified testing and inspecting agency to 
perform tests and inspections and to submit reports. 

1. Testing agency to be responsible for providing curing container for composite 
samples on Site and verifying that field-cured composite samples are cured in 
accordance with ASTM C31/C31M. 
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2. Testing agency to immediately report to Architect, Contractor, and concrete 
manufacturer any failure of Work to comply with Contract Documents. 

3. Testing agency to report results of tests and inspections, in writing, to Owner, 
Architect, Contractor, and concrete manufacturer within 48 hours of inspections 
and tests. 

a. Test reports to include reporting requirements of ASTM C31/C31M, ASTM 
C39/C39M, and ACI 301, including the following as applicable to each test 
and inspection: 

1) Project name. 
2) Name of testing agency. 
3) Names and certification numbers of field and laboratory technicians 

performing inspections and testing. 
4) Name of concrete manufacturer. 
5) Date and time of inspection, sampling, and field testing. 
6) Date and time of concrete placement. 
7) Location in Work of concrete represented by samples. 
8) Date and time sample was obtained. 
9) Truck and batch ticket numbers. 
10) Design compressive strength at 28 days. 
11) Concrete mixture designation, proportions, and materials. 
12) Field test results. 
13) Information on storage and curing of samples before testing, 

including curing method and maximum and minimum temperatures 
during initial curing period. 

14) Type of fracture and compressive break strengths at seven days and 
28 days. 

C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to 
testing agency, indicating quantity, mix identification, admixtures, design strength, 
aggregate size, design air content, design slump at time of batching, and amount of 
water that can be added at Project site. 

D. Inspections: 

1. Headed bolts and studs. 
2. Verification of use of required design mixture. 
3. Concrete placement, including conveying and depositing. 
4. Curing procedures and maintenance of curing temperature. 
5. Verification of concrete strength before removal of shores and forms from beams 

and slabs. 
6. Batch Plant Inspections: On a random basis, as determined by Architect. 

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in 
accordance with ASTM C 172/C 172M to be performed in accordance with the 
following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each 
concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for 
each additional 50 cu. yd. or fraction thereof. 
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a. When frequency of testing provides fewer than five compressive-strength 
tests for each concrete mixture, testing to be conducted from at least five 
randomly selected batches or from each batch if fewer than five are used. 

2. Slump: ASTM C143/C143M: 

a. 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. 

b. Perform additional tests when concrete consistency appears to change. 

3. Slump Flow: ASTM C1611/C1611M: 

a. 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. 

b. Perform additional tests when concrete consistency appears to change. 

4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;  

a. One test for each composite sample, but not less than one test for each 
day's pour of each concrete mixture. 

5. Concrete Temperature: ASTM C1064/C1064M: 

a. One test hourly when air temperature is 40 deg F and below or 80 deg F 
and above, and one test for each composite sample. 

6. Compression Test Specimens: ASTM C31/C31M: 

a. Cast and laboratory cure two sets of four 6-inch by 12-inch or 4-inch by 8-
inch cylinder specimens for each composite sample. 

7. Compressive-Strength Tests: ASTM C39/C39M. 

a. Test one set of three laboratory-cured specimens at seven days and one 
set of two specimens at 28 days. 

b. Test one set of three field-cured specimens at seven days and one set of 
two specimens at 28 days. 

c. A compressive-strength test to be the average compressive strength from a 
set of two specimens obtained from same composite sample and tested at 
age indicated. 

8. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor to evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete. 

9. 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 if specified compressive 
strength is 5000 psi, or no compressive strength test value is less than 10 
percent of specified compressive strength if specified compressive strength is 
greater than 5000 psi. 
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10. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive 
device may be permitted by Architect but will not be used as sole basis for 
approval or rejection of concrete. 

11. Additional Tests: 

a. Testing and inspecting agency to 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. 

b. Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C42/C42M or by other 
methods as directed by Architect. 

1) Acceptance criteria for concrete strength to be in accordance with 
ACI 301, Section 1.6.6.3. 

12. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

13. Correct deficiencies in the Work that test reports and inspections indicate do not 
comply with the Contract Documents. 

F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 
72 hours of completion of floor finishing and promptly report test results to Architect. 

3.15 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 
2. Diaper hydraulic equipment used over concrete surfaces. 
3. Prohibit vehicles from interior concrete slabs. 
4. Prohibit use of pipe-cutting machinery over concrete surfaces. 
5. Prohibit placement of steel items on concrete surfaces. 
6. Prohibit use of acids or acidic detergents over concrete surfaces. 
7. Protect liquid floor treatment from damage and wear during the remainder of 

construction period. Use protective methods and materials, including temporary 
covering, recommended in writing by liquid floor treatments installer. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished 
concrete finish using Floor Slab Protective Covering. 

END OF SECTION 033000 
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SECTION 042000 – UNIT MASONRY  
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes unit masonry assemblies consisting of the following: 

1. Concrete masonry units. (CMU) 
2. Architectural concrete masonry units (ACMU) 
3. Face brick. 
4. Mortar and grout. 
5. Reinforcing steel. 
6. Masonry joint reinforcement. 
7. Ties and anchors. 
8. Miscellaneous masonry accessories. 
9. Prefabricated masonry lintels. 
10. Embedded flashing. 
11. Insulating inserts in ACMU cores. 

B. Products furnished, but not installed, under this Section include the following: 

1. Anchor sections of adjustable masonry anchors for connecting to cast-in-place 
concrete, installed under Division 03 Section "Cast-in-Place Concrete.” 

2. Mortar and grout for cast stone trim installed under Division 04 Section “Cast 
Stone”. 

3. Anchor sections of adjustable masonry anchors for connecting to structural 
frame, installed under Division 05 Section "Structural Steel Framing." 

C. Products installed, but not furnished, under this Section include the following: 

1. Steel lintels and shelf angles for unit masonry, furnished under Division 05 
Section "Metal Fabrications." 

2. Manufactured reglets in masonry joints for metal flashing, furnished under 
Division 07 Section "Sheet Metal Flashing and Trim." 

3. Hollow-metal frames in unit masonry openings, furnished under Division 08 
Section "Hollow Metal Doors and Frames." 

1.2 DEFINITIONS 

A. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells. 

1.3 PERFORMANCE REQUIREMENTS 

A. Provide unit masonry that develops net-area compressive strengths (f'm) at 28 days as 
indicated in unit masonry performance requirements on the Structural Drawings.  

1.4 ACTION SUBMITTALS 
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A. Product Data:  For each different masonry unit, mortar material, accessory, and other 
manufactured product specified. 

B. Shop Drawings:  Show fabrication and installation details for the following: 

1. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing 
bars.  Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."  
Show elevations of reinforced walls. 

C. Samples for Initial Selection:  For the following: 

1. Colored mortar samples in small-scale form showing the full range of colors and 
textures available for each different exposed mortar color required. 

2. Architectural concrete masonry units, demonstrating full range of available colors 
and textures 

D. Samples for Verification:  For the following: 

1. Full-size units for each different exposed masonry unit required, showing the full 
range of exposed colors, textures, and dimensions to be expected in the 
completed construction.  

2. Colored mortar samples, for each mortar color required, showing the full range 
expected in the finished construction.  Make samples using the same sand and 
mortar ingredients to be used on Project.  Label samples to indicate type and 
amount of colorant used 

3. Weep holes/vents in color to match mortar color 
4. Accessories embedded in the masonry. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For firms and persons specified in "Quality Assurance" Article. 

B. Material Test Reports:  From a qualified testing agency indicating and interpreting test 
results of the following for compliance with requirements indicated: 

1. Each type of masonry unit required. Include size-variation data for brick, verifying 
that actual range of sizes falls within specified tolerances. 

2. Mortar complying with property requirements of ASTM C 270. 
3. Grout mixes complying with compressive strength requirements of ASTM C 476.   

Include description of type and proportions of grout ingredients. 

C. Material Certificates:  Signed by manufacturers certifying that each of the following 
items complies with requirements: 

1. Each type of masonry unit required. 
a. Include data on material properties. 
b. For masonry units used in structural masonry, include data and 

calculations establishing average net-area compressive strength of units. 
c. Include size-variation data for brick, verifying that actual range of sizes falls 

within specified tolerances. 
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2. Each cement product required for mortar and grout, including name of 
manufacturer, brand, type, and weight slips at time of delivery. 

3. Each type and size of joint reinforcement. 
4. Each type and size of anchor, tie, and metal accessory. 
5. Grout mixes.  Include description of type and proportions of ingredients. 

D. Reinforcing bars. Mix Designs:  For each type of mortar and grout.  Include description 
of type and proportions of ingredients. 

1. Include test reports for mortar mixes required to comply with property 
specification.  Test according to ASTM C 109/C 109M for compressive strength, 
ASTM C 1506 for water retention, and ASTM C 91 for air content. 

2. Include test reports, according to ASTM C 1019, for grout mixes required to 
comply with compressive strength requirement. 

E. 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 Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

1.6 QUALITY ASSURANCE 

A. Masonry Standard:  Comply with requirements of "Specifications for Masonry 
Structures, ACI 530.1/ASCE 6/TSM 602" published by the American Concrete Institute, 
except when more stringent requirements are specified and as modified by the 
requirements of these Contract Documents. 

1. Revise ACI 530.1/ASCE 6/TSM 602 to exclude Article 1.5; Subparagraphs 1.1 
C.1 through 4, and Subparagraphs 3.3 E.1 through 5. 

B. Installer Qualifications:  Engage an experienced installer who has 10 years experience 
as a journeymen mason, and who has completed masonry similar in material, design, 
and extent to that indicated for this Project and with a record of successful in-service 
performance. 

1. A minimum of one skilled journeyman mason shall be present at all times during 
masonry erection and shall personally direct the work. 

C. Testing Agency Qualifications:  An independent testing agency, acceptable to 
authorities having jurisdiction, qualified according to ASTM C 1093 to conduct the 
testing indicated, as documented according to ASTM E 548. 

D. 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, through one source from a single manufacturer for each product 
required. 

E. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, 
including color for exposed masonry, from one manufacturer for each cementitious 
component and from one source or producer for each aggregate. 
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F. Fire-Resistance Ratings:  Where indicated, provide materials and construction identical 
to those of assemblies with fire-resistance ratings determined per ASTM E 119 by a 
testing and inspecting agency, by equivalent concrete masonry thickness, or by 
another means, as acceptable to authorities having jurisdiction. 

G. Mockups:  Before installing unit masonry, build mockups to verify selections made 
under sample submittals and to demonstrate aesthetic effects and qualities of materials 
and execution.  Final approval of brick bonding pattern, brick and ACMU color and 
texture and mortar color and texture will be made based on acceptance of mock-up.  
Build mockups to comply with the following requirements, using materials indicated for 
the completed Work: 

 
1. Locate mockup in the locations as directed by Architect. 
2. Build mockups containing the following types of masonry approximately 96 

inches long by 48 inches high by full thickness, including face and backup wythes 
and accessories.  Include a sealant-filled joint at least 16 inches long in the 
mockup. 
a. Typical exterior masonry-veneer wall complete with back-up, 

reinforcing/ties, flashing, and weep holes. Demonstrate all types of brick 
patterns to be used in the Work in the mock-up. Include cast stone trim 
units in the mock-up. 

b. Typical ACMU masonry wall construction including installed insulation, 
colored mortar and accessories. Include all ACMU colors and textures to 
be used in the finished work, in the pattern and arrangement as per the 
layout on the Drawings. 

3. Clean one-half of exposed faces of mockup with masonry cleaner. 
4. Re-prepare mock-ups as required to obtain Architect’s approval. 
5. Protect accepted mockups from the elements with weather-resistant membrane. 
6. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing. 

7. Remove and reconstruct mockups as required to obtain Architect’s approval.  
8. Approved mockups may become part of the completed Work if undisturbed at 

time of Substantial Completion.  

H. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01 Section "Project Coordination." 

I. Reference Standards: Comply with Brick Institute of America (BIA) and Masonry 
Institute of America (MIA) handbooks/Manuals. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location.  If units are not stored in 
an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely 
tied.  If units become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  
Do not use cementitious materials that have become damp. 
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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 designed for lifting 
and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery 
containers on elevated platforms, under cover, and in a dry location or in a metal 
dispensing silo with weatherproof cover. 

E. Store masonry accessories, including metal items, to prevent corrosion and 
accumulation of dirt and oil. 

1.8 PROJECT 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. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for 
at least three (3) 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 
coverings spread 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 Part 1.8 C. of ACI 530.1/ASCE 6/TMS 602. 

1. Do not lay masonry units that are wet or frozen. 
2. Remove masonry damaged by freezing conditions. 

E. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 
deg F (4 deg C) and above and will remain so until masonry has dried, but not less 
than 7 days after completing cleaning. 

F. Hot-Weather Requirements:  Protect unit masonry work when temperature and 
humidity conditions produce excessive evaporation of water from mortar and grout.  
Comply with cold-weather construction requirements contained in Part 1.8 D. of 
ACI 530.1/ASCE 6/TMS 602. Provide artificial shade and wind breaks and use cooled 
materials as required. 
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1. When ambient temperature exceeds 100 deg F (38 deg C), or 90 deg F (32 
deg C) with a wind velocity greater than 8 mph (13 km/h), do not spread mortar 
beds more than 48 inches (1200 mm) ahead of masonry.  Set masonry units 
within one minute of spreading mortar. 

1.9 SPECIAL INSPECTIONS 

A. The Owner will engage the services of a qualified Special Inspector for this project. The 
Special Inspector will provide and/or coordinate inspection and testing requirements as 
necessary in accordance with the provisions of the Statement of Special Inspections 
Form contained in these Specifications. 

PART 2 - PRODUCTS 

2.1 CONCRETE MASONRY UNITS 

A. General:  Provide shapes indicated and as follows: 

1. Provide special shapes for lintels, corners, jambs, sash, control joints, headers, 
bonding, and other special conditions. 

2. Provide bullnose units for outside corners that are exposed to view, unless 
otherwise indicated. 

B. Concrete Masonry Units (CMU):  ASTM C 90 with minimum average net-area 
compressive strength of 1900 psi; lightweight; and as follows: 

. 
1. Size:  Manufactured to the following dimensions:  16 inches (407 mm) by 8 

inches (203 mm) nominal; 7-5/8 inches (194 mm) by 15-5/8 inches (397 mm) 
actual; by thickness indicated. 

2. Exposed Faces:  Manufacturer's standard color and texture, unless otherwise 
indicated. 

3. Provide U.L. classified units for rated walls, or units meeting the fire resistance 
ratings by equivalent concrete masonry thickness.  

2.2 ARCHITECTURAL CONCRETE MASONRY UNITS 

A. Architectural Concrete Masonry Units (ACMU): Provide a system based on a specially 
configured CMU block that is multi-layered with constricted cross webbing that create 
individual cells that are filled with foam insulation inserts.  The complete system 
consists of six types of block, the Omni Stretcher unit is the most commonly used. The 
other units, the Left Corner/Jamb and Right Corner/Jamb, which are alternatively used 
at corners, in-line piers, and window and door jambs. Also required at window and door 
jambs are standard 8″ x 8″ x 8″ half block. There are a few situations that call for a 
closed-ended block on both ends and that is where a standard 8″ x 8″ x 16″ is used. 
Finally, above openings and top-of-wall where horizontal rebar and grout are specified, 
a bond beam block is used. The concrete mix composition shall consist of white or gray 
ASTM C 150 Portland cement in combination with ASTM C 33 aggregates from full 
range of whites, granites, integral water repellant admixture, and color pigmentation 
ratio not to exceed 10-percent, all as required for color matrix and aggregates 
specified. Provide units as follows:  
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1. Basis of Design Product: Omni Block System 8, which is composed of three 
layers of masonry and two layers of insulation.  

2. Colors: Three colors as selected by Architect. 
3. Surface Texture: Split face and ground face. 
4. Surface Finish: Factory-applied heat-treated acrylic or water-based sealer finish.  
5. Integral Water Repellent:  Provide units made with liquid polymeric, integral 

water-repellent admixture that does not reduce flexural bond strength; of type 
approved by the ACMU manufacturer.  

B. Insulation Inserts in ACMU Cores: Inserts fabricated from expanded polystyrene 
meeting ASTM C 578, Type 1 and sized to fit cores in CMU of sizes indicated on 
Drawings. The inserts come in two sizes; Long and Short. Each fits into its 
corresponding block cavity. The inserts are 3/8″ taller than the block in order to insulate 
the horizontal mortar joints. The vertical mortar joints are insulated due to the 
overlapping feature (from block-to-block) of the short insert. The “whole wall” is 
insulated, not just individual block. Inserts shall be a part of the ACMU wall system, 
and from the OmniBlock manufacturer. 

2.3 BRICK 

A. General:  Provide shapes indicated and as follows for each form of brick required: 

1. Provide units without cores or frogs and with exposed surfaces finished for ends 
of sills and caps and for similar applications that would otherwise expose 
unfinished brick surfaces. 

2. Provide lipped brick at steel relieving angles as indicated on drawings. 

B. Provide special shapes for applications requiring brick of size, form, color, and texture 
on exposed surfaces that cannot be produced by sawing. 

1. Provide special shapes for applications where stretcher units cannot 
accommodate special conditions, including those at corners, movement joints, 
bond beams, sashes, and lintels. 

2. Provide special shapes for applications where shapes produced by sawing would 
result in sawed surfaces being exposed to view. 

C. Salvaged Brick: Use salvaged brick for infilling at existing building.  

D. Face Brick: ASTM C 216, Grade  SW, Type  FBS, and as follows: 

1. Unit Compressive Strength:  Provide units with minimum average net-area 
compressive strength of 3000 psi. 

2. Initial Rate of Absorption:  Less than 30 g/30 sq. in. per minute when tested per 
ASTM C 67. 

3. Efflorescence:  Provide brick that has been tested according to ASTM C 67 and 
is rated "not effloresced." 

4. Type: Molded. 
5. Face Texture: Sand struck 
6. Color: Red 
7. Size: Modular: 3-5/8" w x 2-1/4" h x 7-5/8" l 
8. Basis of Design Product: Glen Gery 53-DD or equal 
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2.4 MORTAR AND GROUT MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-
weather construction.  Provide natural color cement. 

1. For concrete block work, provide natural color cement. 
2. For cast stone, ACMU and brickwork, provide natural color or white cement as 

required to produce required mortar colors. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Portland Cement-Lime Mix:  Packaged blend of portland cement complying with 
ASTM C 150, Type I or Type III, and hydrated lime complying with ASTM C 207. 

D. Masonry Cement: Not permitted. 

E. Aggregate for Mortar:  ASTM C 144; except for joints less than 1/4 inch (6.5 mm) thick, 
use aggregate graded with 100 percent passing the No. 16 (1.18-mm) sieve. 

1. For colored mortar, provide natural sand or ground marble, granite, or other 
sound stone; of color necessary to produce required mortar colors. 

F. Aggregate for Grout:  ASTM C 404. 

G. Mortar Pigments:  Natural and synthetic iron oxides, compounded for mortar mixes.  
Use only pigments with a record of satisfactory performance in masonry mortars 

H. Water:  Potable. 

2.5 REINFORCING STEEL 

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M; ASTM A 616/A 616M, 
including Supplement 1; or ASTM A 617/A 617M, Grade 60 (Grade 400). 

2.6 MASONRY JOINT REINFORCEMENT 

A. General:  ASTM A 951 and as follows: 

1. Mill galvanized, carbon-steel wire for interior walls, unless noted below. 
2. Hot-dip galvanized, carbon-steel wire for exterior walls and interior walls at 

Basement locations. 
3. Wire Size for Side Rods:  W1.7 or 0.148-inch (3.8-mm) diameter. 
4. Wire Size for Cross Rods:    W1.7 or 0.148-inch (3.8-mm) diameter. 
5. Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and 

tee units where indicated. 

B. For single-wythe masonry, provide ladder type with single pair of side rods and cross 
rods spaced not more than 16 inches (407 mm) o.c. 

C. For muti wythe masonry, provide types as follows: 
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1. Adjustable (2-piece) type with single pair of side rods and cross ties spaced not 
more than 16 inches (407 mm) o.c. and with separate adjustable veneer ties 
engaging the cross ties.  Cross ties are U-shaped with eyes.  Space side rods for 
embedment within each face shell of backup wythe and size adjustable ties to 
extend at least halfway through outer wythe but with at least 5/8-inch (16-mm) 
cover on outside face 

2.7 TIES AND ANCHORS, GENERAL 

A. General:  Provide ties and anchors, specified in subsequent articles, made from 
materials that comply with this Article, unless otherwise indicated. 

B. Stainless Steel Wire: ASTM A580/A580M, Type 304.  

C. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304.  

D. Stainless Steel Bars: ASTM A276 or ASTM A666, Type 304.   

E. Mill Galvanized Carbon-Steel Wire:  ASTM A 82; with ASTM A 641 (ASTM A 641M), 
Class 1 coating. 

F. Hot-Dip Galvanized Carbon-Steel Wire:  ASTM A 82; with ASTM A 153, Class B-2 
coating. 

G. Steel Sheet, Galvanized after Fabrication:  ASTM A 366/A 366M cold-rolled, carbon-
steel sheet hot-dip galvanized after fabrication to comply with ASTM A 153 

H. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.  

2.8 JOINT STABILIZATION ANCHORS 

A. General:  Contractor's option to select between the two types listed below. 

B. Three-piece assemblies allowing movement at expansion, contraction or isolation joint 
while maintaining wall alignment in direction normal to the movement.  Two 3/16-inch ( 
4.8-mm) diameter wire rods with plastic sleeves separating two 1/32-inch ( 0.8-mm) 
sheet metal sleeves for embedding completely in mortar, zinc plated; Hohmann & 
Barnard “Slip-Set Stabilizer” or equivalent.  

C. Galvanized  3/8-inch ( 9-mm) by  6 inches ( 150 mm) steel dowel vertically welded to a 
2-inch  (50-mm) by 5-inch  (125-mm) steel plate with slotted holes for mounting to the 
underside of beams or deck, and a plastic sleeve with compressible filler to prevent 
dowel from bonding with mortar; Hohmann & Barnard PTA-420 with tube or equivalent.  

2.9 ADJUSTABLE ANCHORS FOR CONNECTING TO STEEL FRAME 

A. General:  Provide two-piece assemblies that allow vertical or horizontal adjustment but 
resist tension and compression forces perpendicular to plane of wall. 

1. Anchor Section:  Crimped 1/4-inch- (6.4-mm-) diameter, stainless steel  anchor 
section for welding to steel.  
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2. Tie Section:  Triangular-shaped wire tie, sized to extend within 1 inch (25 mm) of 
masonry face, made from 0.1875-inch- (4.8-mm-) stainless steel. 

3.  Basis of Design Product:  Hohmann & Barnard 359-FH Weld On Tie with VBT 
Vee Byna-Tie or one of the following, or equal. 
a. Type I Weld On Anchor and 1100 Tie by Wire Bond. 
b. 315-B Weld On Anchor and 316 Triangle Tie by Heckmann Building 

Products 

2.10 ANCHORS FOR CONNECTING TO CONCRETE 

A. General:  Provide two-piece assemblies that allow vertical or horizontal adjustment but 
resist tension and compression forces perpendicular to plane of wall. 

1. Anchor Section:  Dovetail anchor section formed from minimum 0.0966-inch- 
(2.5-mm-) thick, stainless steel sheet. 

2. Tie Section:  Triangular-shaped wire tie, sized to extend within 1 inch (25 mm) of 
masonry face, made from 0.1875-inch- (4.8-mm-) stanless steel wire.   

3.  Basis of Design Product: Hohmann & Barnard 305 Dovetail Slot with 315 
Flexible Dovetail Brick Tie or one of the following, or equal: 
a. 2102 Tie and 1304 Dovetail Slot by Wire Bond. 
b. 103 Tie and 100 Dovetail Slot by Heckmann Building Products 

2.11 ADJUSTABLE MASONRY-VENEER ANCHORS 

A. General:  Provide two-piece assemblies that allow vertical or horizontal adjustment but 
resist tension and compression forces perpendicular to plane of wall, for attachment 
over sheathing or insulation to wood or metal studs, and as follows: 

1. Structural Performance Characteristics:  Capable of withstanding a 100-lbf (445-
N) load in both tension and compression without deforming or developing play in 
excess of 0.05 inch (1.3 mm). 

B. Expansion Bolt-Attached, Masonry-Veneer Anchors for Existing Masonry or Concrete 
Back-up Construction (and where dovetail slots have not been installed in concrete):  
Units consisting of a wire tie section and a metal anchor section complying with the 
following requirements: 

1. Anchor Section:  Rib-stiffened, sheet metal plate with 7/16” diameter bolt hole in 
the center for use with brass expansion bolt; with projecting tabs having slotted 
holes for inserting vertical legs of wire tie specially formed to fit anchor section. 

2. Wire Tie Section:  Rectangular- shaped wire tie sized to extend at least halfway 
through veneer but with at least 5/8-inch (16-mm) cover on outside face. 

3. Fabricate sheet metal anchor sections and other sheet metal parts from 14 
gauge (1.9-mm-) thick, stainless steel sheet. 

4. Fabricate wire tie sections from 3/16-inch- (4.8-mm-) diameter, stainless steel 
wire. 

5. Basis of Design Product: HB-5213 by Hohmann & Barnard, Inc. or comparable 
system/product by one of the following:  
a. Wire-Bond 
b. Heckmann Building Products (Pos-I-Tie system) 
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6. Use for brick. 

C. Brass Expansion Bolt for Existing Masonry or Concrete Back-up Construction: Masonry 
fastener for fastening anchors to concrete, block, brick and into mortar joints complying 
with the following requirements: 

1. Internal Bolt: ¼” diameter – 20, Type 304 stainless steel. 
2. Stainless Steel Washer: ¾” OD, Type 18-8 stainless steel. 
3. Knurled Expansion Sleeve and Expander Cone: Brass 260 alloy. 
4. Fixture Clearance Hole: 7/16” diameter 
5. ANSI Drill Bit Size: 3/8” diameter 
6. Basis of Design Product: 523 Brass Expansion Bolt by Hohmann & Barnard, Inc. 

or equal system/product by one of the following:  
a. Wire-Bond 
b. Heckmann Building Products 

2.12 RIGID ANCHORS 

A. General:  Fabricate from steel bars as follows: 

1. 1-1/2 inches (38 mm) wide by 1/4 inch (6.4 mm) thick by 24 inches (600 mm) 
long, with ends turned up 2 inches (50 mm) or with cross pins. 

2. Finish:  Hot-dip galvanized to comply with ASTM A 153. 

2.13 MISCELLANEOUS ANCHORS 

A. Anchor Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568, 
Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, 
flat washers; hot-dip galvanized to comply with ASTM A 153, Class C; of diameter and 
length indicated and in the following configurations: 

1. Headed bolts. 

B. Postinstalled Anchors:  Anchors as described below, with capability to sustain, without 
failure, load imposed within factors of safety indicated, as determined by testing per 
ASTM E 488, conducted by a qualified independent testing agency. 

1. Type:  Chemical anchors. 
2. Type:  Expansion anchors. 
3. Corrosion Protection (Indoor):  Carbon-steel components zinc plated to comply 

with ASTM B 633, Class Fe/Zn 5 (5 microns) for Class SC 1 service condition 
(mild). 

4. Corrosion Protection:  Stainless-steel components complying with ASTM F 593 
and ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Alloy 
Group 1 or 4) for bolts and nuts; ASTM A 666 or ASTM A 276, Type 304 or 316, 
for anchors. 

5. For Postinstalled Anchors in Concrete:  Capability to sustain, without failure, a 
load equal to four times the loads imposed. 

6. For Postinstalled Anchors in Grouted Masonry Units:  Capability to sustain, 
without failure, a load equal to six times the loads imposed. 
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2.14 EMBEDDED FLASHING MATERIALS 

A. Concealed Adhered Masonry Flashing:  Provide stainless steel fabric laminated sheet 
flashing overlapping a full bed depth stainless steel drip as follows: 

1. Basis of Design Product: Provide specified product of Hohmann & Barnard or 
equal products by York or Wire-Bond. 

2. Sheet-Metal Drip Flashing:  Fabricate from 22 gage  stainless steel with the drip 
edge hemmed approximately  3/16-inch and a 2 inch turn-up,  as indicated on 
Drawings. 

3. Termination Bar: Stainless steel. 
4. Self-Adhering Stainless Steel Fabric Laminated Sheet Flashing:  Manufacturer's 

standard composite membrane consisting of a polymeric film laminated to a .003 
inch stainless steel sheet, with a pressure-sensitive, clear adhesive; non-
asphaltic; Mighty-Flash – SA Self-Adhering Stainless Steel Fabric Flashing by 
Hohmann & Barnard or equal.  Verify compatibility with air barrier system that 
sheet flashing contacts. 
a. Primer:  Flashing manufacturer's standard product or product 

recommended by flashing manufacturer for bonding flashing sheets to 
masonry and concrete; Primer – SA by Hohmann & Barnard or equal.  

B. Metal Flashing: Provide metal flashing complying with Section 076200 "Sheet Metal 
Flashing and Trim" and as follows: 

1. Stainless Steel: ASTM A 240/A 240M, Type 304, 26 gauge 0.016 inch (0.40 mm) 
thick. 

2. Fabricate drip edge in one continuous length, 4 inches wide, with a hemmed 
outer edge condition held flush with face of finished masonry.  

C. Application: Unless otherwise indicated, use the following:  

1. Where flashing is indicated to receive counterflashing, use metal flashing.  
2. Where flashing is partly exposed and is indicated to terminate at the wall face, 

use concealed flexible flashing with a metal drip edge.  
3. Where flashing is fully concealed, use flexible flashing.  

2.15 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from 
neoprene. 

B. Preformed Control-Joint Gaskets:  Material as indicated below, designed to fit standard 
sash block and to maintain lateral stability in masonry wall; size and configuration as 
indicated, or required. 

1. Styrene-Butadiene-Rubber Compound:  ASTM D 2000, Designation M2AA-805. 
2. Product: Hohmann & Barnard, Inc., RS Series or equal.  

C. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with 
ASTM D 226, Type I (No. 15 asphalt felt). 
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D. Wicking Material: Absorbent rope, made from UV-resistant synthetic fiber, 1/4 to 3/8 
inch (6 to 10 mm) in diameter, in length required to produce 2-inch (50-mm) exposure 
on exterior and 18 inches (450 mm) in cavity. Use only for weeps.  

1. Application: At cast stone panels and trim, and other locations as indicated 

E. Mesh Weep/Vent: Free-draining mesh; made from polyethylene strands, full height and 
width of head joint and depth 1/8 inch (3 mm) less than depth of outer wythe.  

1. Color: Match mortar color.  
2. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following or equivalent:  
a. WeepVent by Mortar Net Solutions.  
b. CavClear Weep Vents.  
c. Weep Mesh by Advanced Building Products  

3. Application: At brick veneer. 

F. Cavity Drainage Material: 2-inch- (50-mm-) thick, reticulated, nonabsorbent mesh, 
made from polyethylene strands with 90% open plastic mesh configuration, and 
dovetail shape to maintain drainage at weep holes without being clogged by mortar 
droppings. 

1. Basis of Design Product:  Provide one of the following or equivalent:  
a. Mortar Net by Mortar Net Solutions  
b. Mortar Trap by Hohmann & Barnard, Inc.  
c. ProNet by Masonpro 

G. Cavity Drainage Material: 3/4-inch- (50-mm-) thick, reticulated, nonabsorbent mesh, 
made from polyethylene strands with 90% open plastic mesh configuration. 

 
1. Use in cavities with masonry back up and with less than 1 1/8" clear cavity only. 
2.  Product: Subject to compliance with requirements, provide CavClear Masonry 

Mat manufactured by CavClear.  

H. Combination Flashing Pans and Drainage Mats for Single Wythe ACMU Walls: High-
density polypropylene sloped flashing pans with integrated edge flanges and weep 
spouts with integral 90% open weave polyester mesh drainage mats and insect 
guards. 

1. Basis of Design Product: BlockFlash by Mortar Net Solutions, or equal. 
2. Size: As required for ACMU wall thickness. 

2.16 MASONRY CLEANERS 

A. Job-Mixed Detergent Solution:  Solution of 1/2-cup (0.14-L) dry measure tetrasodium 
polyphosphate and 1/2-cup (0.14-L) dry measure laundry detergent dissolved in 1 gal. 
(4 L) of water. 

B. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for 
removing mortar/grout stains, efflorescence, and other new construction stains from 
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new masonry without discoloring or damaging masonry surfaces.  Use product 
expressly approved for intended use by cleaner manufacturer and manufacturer of 
masonry units being cleaned. 

1. Products for Cleaning Unit Masonry:  Subject to compliance with requirements, 
provide one of the following: 
a. Cleaners for Red and Light-Colored Brick Not Subject to Metallic Staining 

with Mortar Not Subject to Bleaching:  Sure Klean No. 600 Detergent; 
ProSoCo, Inc. 

b. Cleaners for Red and Dark-Colored Brick Not Subject to Metallic Staining:  
Sure Klean No. 101 Lime Solvent; ProSoCo., Inc. 

c. Cleaners for Brick Subject to Metallic Staining:  Sure Klean Vana Trol; 
ProSoCo, Inc. 

2.17 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. 

B. Colored Mortar for Cast Stone, ACMU and Brickwork:  Produce mortar of color 
specified, and to match approved mock-ups by using selected ingredients.  Do not alter 
specified proportions without Architect's approval. 

1. Use naturally colored aggregates to produce required mortar color to greatest 
extent possible, before adding pigments. 

2. Pigments:  Where mortar pigments are used, do not exceed a pigment-to-cement 
ratio of 1:10 by weight. 

3. Colors:  
a. Match existing for brickwork and cast stone. 
b. As selected by Architect (several colors may be required) for ACMU.   

C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification. 

1. Limit cementitious materials in mortar to portland cement and lime. 
2. For masonry below grade, in contact with earth, and where indicated, use Type  

M. 
3. For reinforced masonry, shear walls, exterior above-grade load-bearing and 

exterior above-grade non-load-bearing walls, interior load-bearing walls, parapet 
walls, and where indicated, use Type  N.  

4. For interior non-load-bearing partitions; and for other applications where another 
type is not indicated, use Type  N. 

5. For cast stone and brick units, use Type N. 

D. Grout for Unit Masonry:  Comply with ASTM C 476.  

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) 
that will comply with Table 5 of ACI 530.1/ASCE 6/TMS 602 for dimensions of 
grout spaces and pour height. 
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2. Provide grout with a slump of 8 to 11 inches (200 to 280 mm) as measured 
according to ASTM C 143. 

PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance. 

1. For the record, prepare written report, endorsed by Installer, listing conditions 
detrimental to performance. 

2. Verify that foundations are within tolerances specified. 
3. Proceed with installation only after unsatisfactory conditions have been 

corrected. 

B. Before installation, examine rough-in and built-in construction to verify actual locations 
of piping connections. 

3.2 INSTALLATION, GENERAL 

A. ACMU, General: A. Comply with all installation instructions of the OmniBlock system 
as required to install their products. 

B. For cold-weather construction comply with requirements contained in ACI 530.1-05 

C. Thickness:  Build cavity and composite walls and other masonry construction to the full 
thickness shown.  Build single-wythe walls to the actual widths of masonry units, using 
units of widths indicated. 

D. Build chases and recesses to accommodate items specified in this Section and in other 
Sections of the Specifications. 

E. Leave openings for equipment to be installed before completing masonry.  After 
installing equipment, complete masonry to match the construction immediately 
adjacent to the opening. 

F. Cut masonry units with motor-driven saws to provide clean, sharp, un-chipped edges.  
Cut units as required to provide a continuous pattern and to fit adjoining construction.  
Where possible, use full-size units without cutting.  Allow units cut with water-cooled 
saws to dry before placing, unless wetting of units is specified.  Install cut units with cut 
surfaces and, where possible, cut edges concealed. 

G. Select and arrange units for exposed unit masonry to produce a uniform blend of colors 
and textures. 

1. Mix units from several pallets or cubes as they are placed. 

H. Wetting of Brick:  Wet brick before laying if the initial rate of absorption exceeds 30 
g/30 sq. in. (30 g/194 sq. cm) per minute when tested per ASTM C 67.  Allow units to 
absorb water so they are damp but not wet at the time of laying 
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3.3 CONSTRUCTION TOLERANCES 

A. Comply with tolerances in ACI 530.1/ASCE 6/TMS 602 and the following: 

B. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 
expansion and control joints, do not vary from plumb by more than 1/4 inch in 20 feet 
(6 mm in 6 m), nor 1/2 inch (12 mm) maximum. 

C. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 
inch in 10 feet (6 mm in 3 m), nor 1/2 inch (12 mm) maximum. 

D. For conspicuous horizontal lines, such as exposed lintels, sills, parapets, and reveals, 
the following tolerances will apply. 

1. Variation from Plumb:  Do not exceed 1/8 inch in 10 feet (3 mm in 3 m) or 1/4 
inch in 20 feet (6 mm in 6 m) or more. 

2. Variation from Level:  Do not exceed 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 
20 feet (6 mm in 6 m), or 3/8 inch (9 mm) maximum. 

3. Variation in Joint Width:  Do not vary joint thickness more than 1/8 inch in 36 
inches (3 mm in 900 mm) or one-fourth of nominal joint width, whichever is less. 

4. Variation in Plane between Adjacent Surfaces (Lipping):  Do not exceed 1/16-
inch (1.5-mm) difference between planes of adjacent units or adjacent surfaces 
indicated to be flush with units. 

E. For exposed bed joints, do not vary from thickness indicated by more than plus or 
minus 1/8 inch (3 mm), with a maximum thickness limited to 1/2 inch (12 mm).  Do not 
vary from bed-joint thickness of adjacent courses by more than 1/8 inch (3 mm). 

F. For exposed head joints, do not vary from thickness indicated by more than plus or 
minus 1/8 inch (3 mm).  Do not vary from adjacent bed-joint and head-joint thicknesses 
by more than 1/8 inch (3 mm). 

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:  Lay exposed masonry in running bond pattern 
unless otherwise indicated; do not use units with less than nominal 4-inch (100-mm) 
horizontal face dimensions at corners or jambs. 

1. Provide running bond for brickwork. 
2. For ACMU, lay in bond pattern indicated on Drawings 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping 
not less than 2 inches (50 mm).  Bond and interlock each course of each wythe at 
corners.  Do not use units with less than nominal 4-inch (100-mm) horizontal face 
dimensions at corners or jambs. 
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D. Stopping and Resuming Work:  In each course, rack back one-half-unit length for one-
half running bond or one-third-unit length for one-third running bond; do not tooth.  
Clean exposed surfaces of set masonry, wet clay masonry units lightly if required, and 
remove loose masonry units and mortar before laying fresh masonry. 

E. Built-in Work:  As construction progresses, build in items specified under this and other 
Sections of the Specifications.  Fill in solidly with masonry around built-in items. 

F. Fill space between hollow-metal 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 in the joint below and rod mortar or grout into core. 

H. Fill cores in hollow concrete masonry units with grout 24 inches (600 mm) under 
bearing plates, beams, lintels, posts, and similar items, unless otherwise indicated, and 
at all exterior wall locations. 

I. Build non-load-bearing interior partitions full height of story to underside of solid floor or 
roof structure above, unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of 
structure above. 

2. At fire-rated partitions, install firestopping in joint between top of partition and 
underside of structure above to comply with Division 07 Section "Firestopping." 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay hollow masonry units as follows: 

1. With full mortar coverage on horizontal and vertical face shells. 
2. Bed webs in mortar in starting course on footings and in all courses of piers, 

columns, and pilasters, and where adjacent to cells or cavities to be filled with 
grout. 

3. For starting course on footings where cells are not grouted, spread out full mortar 
bed, including areas under cells. 

B. Lay solid brick-size 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. 

1. At cavity walls, bevel beds away from cavity, to minimize mortar protrusions into 
cavity.  As work progresses, trowel mortar fins protruding into cavity flat against 
the cavity face of the brick. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than 
the joint thickness, unless otherwise indicated. 

D. Collar Joints in Masonry:  Fill the vertical, longitudinal joint between wythes solidly with 
grout for exterior walls noted, do not fill insulated cavity walls.  
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3.6 CAVITIES 

A. Keep cavities clean of mortar droppings and other materials during construction.  Strike 
joints facing cavities flush. 

1. Use wood strips temporarily placed in cavity to collect mortar droppings.  As work 
progresses, remove strips, clean off mortar droppings, and replace in cavity. 

3.7 BONDING OF MULTIWYTHE MASONRY 

A. Bond masonry veneer to concrete block with ladder type reinforcing with eyes for 
attachment of pintle sections in horizontal joints to bond wythes together.  Provide ties 
as shown, but not less than one attachment point for 1.77 sq. ft. (0.16 sq. m) of wall 
area spaced not to exceed 16 inches (406 mm) o.c. horizontally and 16 inches (406 
mm) o.c. vertically.  Stagger ties in alternate courses.  Provide additional ties within 12 
inches (305 mm) of openings and space not more than 36 inches (915 mm) apart 
around perimeter of openings.    

B. Use masonry joint reinforcement installed in horizontal mortar joints to bond wythes 
together. 

C. Corners:  Provide interlocking masonry unit bond in each wythe and course at corners, 
unless otherwise indicated. 

1. Provide continuity with masonry joint reinforcement at corners by using 
prefabricated "L" units as well as masonry bonding. 

D. Intersecting and Abutting Walls:  Unless vertical expansion or control joints are shown 
at juncture, bond walls together as follows: 

1. Provide continuity with masonry joint reinforcement by using prefabricated "T" 
units. 

3.8 MASONRY JOINT REINFORCEMENT 

A. General:  Provide continuous masonry joint reinforcement as indicated.  Install entire 
length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm) on 
exterior side of walls, 1/2 inch (13 mm) elsewhere.  Lap reinforcement a minimum of 6 
inches (150 mm). 

1. Space reinforcement not more than 16 inches (406 mm) o.c. 
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls 

and parapet walls. 
3. Provide reinforcement not more than 8 inches (203 mm) above and below wall 

openings and extending 12 inches (305 mm) beyond openings. 
a. Reinforcement above is in addition to continuous reinforcement. 

B. Cut or interrupt joint reinforcement at control and expansion joints, unless otherwise 
indicated. 
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C. Provide continuity at corners and wall intersections by using prefabricated "L" and "T" 
sections.  Cut and bend reinforcing units as directed by manufacturer for continuity at 
returns, offsets, column fireproofing, pipe enclosures, and other special conditions. 

3.9 ANCHORING MASONRY TO STRUCTURAL MEMBERS 

A. Anchor masonry to structural members where masonry abuts or faces structural 
members to comply with the following: 

1. Provide an open space not less than 1 inch (25 mm) in width between masonry 
and structural member, unless otherwise indicated.  Keep open space free of 
mortar or other rigid materials. 

2. Anchor masonry to structural members with flexible anchors embedded in 
masonry joints and attached to structure. 

3. Space anchors as indicated, but not more than 16 inches (406 mm) o.c. vertically 
and 16 inches (406 mm) o.c. horizontally, with not less than 1 anchor for each 
1.77 sq. ft. (0.16 sq. m) of wall area.    

3.10 ANCHORING MASONRY VENEERS 

A. Anchor masonry veneers to solid backup with masonry-veneer anchors to comply with 
the following requirements: 

1. Fasten each anchor section to CMU or concrete back-up with to expansion bolt 
anchors 

2. Embed tie sections in masonry joints.  Provide not less than 2 inches (50 mm) of 
air space between back of masonry veneer and face of sheathing. 

3. Locate anchor sections to allow maximum vertical differential movement of ties 
up and down. 

4. Space anchors as indicated, but not more than 16 inches (406 mm) o.c. vertically 
and 16 inches (406 mm) o.c. horizontally, with not less than 1 anchor for each 
1.77 sq. ft. (0.16 sq. m) of wall area.  Install additional anchors within 12 inches 
(305 mm) of openings and at intervals, not exceeding 8 inches (203 mm), around 
the perimeter. 

3.11 CONTROL AND EXPANSION JOINTS 

A. General:  Install vertical control and expansion joints at one side of all doorways and at 
wall locations maximum 25 ft. o.c., and where indicated.  Build-in related items as 
masonry progresses.  Do not form a continuous span through movement joints unless 
provisions are made to prevent in-plane restraint of wall or partition movement. 

B. Form control joints in concrete masonry with preformed control-joint gaskets designed 
to fit standard sash block. 

C. Form expansion joints in brick made from clay or shale by building in joint fillers not 
less than 3/8 inch (10 mm) for installation of sealant and backer rod specified in 
Division 07 Section "Joint Sealants."  Keep joint free and clear of mortar. 
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D. Build in horizontal, pressure-relieving joints where indicated; construct joints by either 
leaving an air space or inserting a compressible filler of width required for installing 
sealant and backer rod specified in Division 07 Section "Joint Sealants." 

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting 
masonry veneer and attached to structure behind masonry veneer. 

3.12 LINTELS 

A. Install steel lintels where indicated. 

B. Provide masonry lintels where shown and where openings of more than 12 inches (305 
mm) for brick-size units and 24 inches (610 mm) for block-size units are shown without 
structural steel or other supporting lintels. 

1. Provide prefabricated or built-in-place masonry lintels.  Use specially formed 
bond beam units 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. 

C. Provide minimum bearing of 8 inches (200 mm) at each jamb, unless otherwise 
indicated. 

3.13 FLASHING, WEEP HOLES, AND 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. 

B. Prepare masonry surfaces so they are smooth and free from projections that could 
puncture flashing.  Unless otherwise indicated, 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. 

C. Install flashing as follows: 

1. At lintels and shelf angles, extend flashing a minimum of 4 inches (100 mm) into 
masonry at each end.  At heads and sills, extend flashing 4 inches (100 mm) at 
ends and turn flashing up not less than 2 inches (50 mm) to form a pan. 

2. Extend sheet metal flashing 1/2 inch (13 mm) beyond face of masonry at exterior 
and turn flashing down to form a drip. 

3. Install end dams at all window and door flashing locations. 

D. Install weep holes in the head joints in exterior wythes of the first course of masonry 
immediately above embedded flashing and as follows: 

1. Use mesh weep vents to form weep holes at brick.  
2. Use wicking material to form weep holes above flashing under cast stone sills. 

Turn wicking down at lip of sill to be as inconspicuous as possible  
3. Space weep holes 24 inches (600 mm) o.c.  
4. Place cavity drainage material immediately above flashing in cavities.  
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E. Install vents in vertical head joints at the top of each continuous cavity at spacing 
indicated.  Use plastic weep hole/vents to form vents. 

F. Install reglets and nailers for flashing and other related construction where they are 
shown to be built into masonry. 

3.14 REINFORCED UNIT MASONRY INSTALLATION 

A. General: Provide reinforced unit masonry walls at all walls as indicated. 

B. 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 other temporary loads that 
may be placed on them during construction. 

C. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.  

D. 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 ACI 530.1/ASCE 6/TMS 602 for cleanouts and for 
grout placement, including minimum grout space and maximum pour height. 

3.15 FIELD QUALITY CONTROL 

A. Inspectors: Owner will engage qualified certified testing agency to perform inspections 
and prepare reports.  Allow inspectors access to scaffolding and work areas, as 
needed to perform inspections. 

1. Place grout only after inspectors have verified compliance of grout spaces and 
grades, sizes, and locations of reinforcement. 

2. Retesting of materials failing to meet specified requirements shall be done at 
Contractor's expense. 

B. Testing Frequency:  Tests and Evaluations listed in this Article will be performed during 
construction for each 5000 sq. ft. (465 sq. m) of wall area or portion thereof. 

C. Mortar Test (Property Specification):  For each mix provided, per ASTM C 780 .  Test 
mortar for mortar air content and compressive strength 

D. Grout Test (Compressive Strength):  For each mix provided, per ASTM C 1019. 

3.16 REPAIRING, POINTING, AND CLEANING 
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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. 

C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to 
remove mortar fins and smears before tooling joints. 

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as 
follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic 
scrape hoes or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned 
for comparison purposes.  Obtain Architect's approval of sample cleaning before 
proceeding with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by 
covering them with liquid strippable masking agent, polyethylene film, or 
waterproof masking tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly 
by rinsing the surfaces thoroughly with clear water. 

5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2 
applicable to type of stain on exposed surfaces. 

6. Clean brick masonry with a proprietary acidic cleaner applied according to 
manufacturer's written instructions. 

 

END OF SECTION 042000 
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SECTION 042123 - THIN BRICK VENEER

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Thin brick field applied to concrete back-up.
2. Mortar (adhesive) and pointing mortar for thin brick veneer.

1.2 ACTION SUBMITTALS

A. Product Data: For thin brick and setting and pointing mortars.

B. Qualification Data:  For firms and persons specified in "Quality Assurance" Article

C. Samples for Initial Selection:  For the following:

1. Colored mortar samples in small-scale form showing the full range of colors and
textures available for each different exposed mortar color required.

D. Samples for Verification:  For the following:

1. Full-size units for each different exposed masonry unit required, showing the full
range of exposed colors, textures, and dimensions to be expected in the completed
construction.

2. Colored mortar samples, for each mortar color required, showing the full range
expected in the finished construction. 

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For firms and persons specified in "Quality Assurance" Article.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experienced installer who has completed systems
similar in material, design, and extent to those indicated for this Project and with a record
of successful in-service performance.

B. Source Limitations:  

1. Obtain thin brick and full-depth face brick for project from one manufacturer to
ensure match of both types of  brick on project.  Full depth face brick and thin brick
shall be same brick in different thicknesses.
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2. Obtain exposed masonry units of a uniform texture and color, or a uniform blend
within the ranges accepted for these characteristics, through one source from a
single manufacturer for each product required.

C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality,
including color for exposed masonry, from one manufacturer for each cementitious
component and from one source or producer for each aggregate.

D. Mockups:  Before installing thin brick veneer assemblies, build mockups to verify
selections made under sample submittals and to demonstrate aesthetic effects and
qualities of materials and execution.  Final approval of masonry units’ color and texture
and mortar color and texture will be made based on acceptance of mock-up.  Build
mockups to comply with the following requirements, using materials indicated for the
completed Work:

1. Locate mockup in the location as directed by Architect.
2. Build a single mockup approximately 48 inches long by 48 inches high by full

thickness, on existing backup construction.
3. Re-prepare mock-ups as required to obtain Architect's approval
4. Maintain mock-up in undamaged condition during construction.
5. Approved mockups may become part of the completed Work if undisturbed at time

of Substantial Completion.

E. Preinstallation Conference:  Conduct conference at Project site to comply with
requirements in Division 01.

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in original, unopened packages with manufacturer's labels intact and
clearly identifying products.

B. Store materials inside and under cover; keep them dry and protected from the weather,
direct sunlight, surface contamination, aging, corrosion, damaging temperatures,
construction traffic, and other causes.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Comply with manufacturer’s weather and environmental
limitations for adhesive application of thin brick veneer.

PART 2 - PRODUCTS

2.1 BRICK

A. General:  Provide shapes indicated and as follows for each form of brick required:
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1. Provide special shapes for applications where stretcher units cannot accommodate
special conditions, including those at corners, movement joints, bond beams,
sashes, and lintels.

2. Provide special shapes for applications where shapes produced by sawing would
result in sawed surfaces being exposed to view.

3. Provide L-shaped 90 degree corners.

B. Thin Brick: ASTM C 216, Grade SW, Type FBS and as follows:

1. Initial Rate of Absorption:  Less than 30 g/30 sq. in. per minute when tested per
ASTM C 67.

2. Efflorescence:  Provide brick that has been tested according to ASTM C 67 and is
rated "not effloresced."

3. Backs: Provide flat or channeled back as is standard with manufacturer.
4. Type: Molded
5. Face Texture: Sand struck
6. Color: Red
7. Unit Size: ½" thick x 2-1/4" high x 7-5/8" long (modular)
8. Dimensional Tolerances for manufacturing thin brick shall not exceed the following:

a. Thickness plus-or-minus 3/32"
b. Height plus-or-minus 3/32"
c. Length plus-or-minus 1/4"

9. Basis of Design Product: Glen Gery 53-DD or equal. 

2.2 MORTAR AND GROUT MATERIALS

A. Setting Mortar: Multi-use, polymer fortified adhesive mortar formulated for wall
installations of interior and exterior thin brick, masonry veneer, stone, and tile. Non-sag
performance, “Extra Heavy” rating per ASTM C627 (TCNA), and meets or exceeds ANSI
A118.4, A118.11 and A118.15 requirements.

1. Basis of Design Product: Provide Laticrete MVIS Thin Brick Mortar or equal.

B. Pointing Mortar: Formulated from a blend of high strength portland cement, graded
aggregates, and color-fast pigments, factory prepared and designed to be mixed with
water. Designed for adhered stone, thin brick and manufactured masonry veneers

1. Basis of Design Product: Provide  Laticrete MVIS Pointing Mortar, or equal.
2. Color: As selected by Architect.

2.3 MISCELLANEOUS MATERIALS

A. Masonry Cleaners: Product recommended by brick manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION
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A. Examine conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance.

1. For the record, prepare written report, endorsed by Installer, listing conditions
detrimental to performance.

2. Verify that substrates are within tolerances specified.
3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Inspect existing wall condition and prepare as required by adhesive manufacturer for
installation of thin brick.

1. All surfaces shall be between 40°F and 90°F and structurally sound, clean and free
of all dirt, oil, grease, paint, concrete sealers or curing compounds

2. Rough or uneven concrete surfaces shall be made smooth using recommended
mortar coat; Basis of Design Product Laticrete MVIS Premium Mortar Bed.

3. Level substrate surface to within 1/4" in 10 feet. 

3.3 INSTALLATION OF ADHERED STONE VENEER ASSEMBLIES

A. Mix mortar materials in accordance with manufacturer’s directions. 

B. For adhered masonry veneers use a gauging trowel to apply a thin coat of mortar to
cover entire back of the veneer unit. Spread additional mortar onto the back of the skim
coated veneer unit sufficient to completely fill the space between the veneer unit and the
substrate when compressed against the substrate. Press the mortar covered back of the
veneer against the substrate at the desired final position. Slide the unit roughly 1"
diagonally from the desired final position and back into the desired position while
maintaining even pressure. This should be done in such a manner as to squeeze the
mortar to fill the entire space between the veneer unit and the substrate, helping to
achieve 100% coverage to both the substrate and veneer unit, allowing excess mortar
to extrude on all sides around the veneer unit. Clean excess extruded mortar with trowel
and spread onto the next veneer unit to be installed.

C. Cut brick as required for proper fit with motor-driven saws to provide clean, sharp, un-
chipped edges.  Cut units as required to provide a continuous pattern and to fit adjoining
construction.  Where possible, use full-size units without cutting.  Allow units cut with
water-cooled saws to dry before placing, unless wetting of units is specified.  Install cut
units with cut surfaces and, where possible, cut edges concealed.

D. Select and arrange individual units for exposed unit masonry to produce a uniform blend
of colors and textures.

1. Mix units from several pallets or cubes as they are placed.

E. Jointing Pattern:  Lay brick in running bond pattern.

042123 - 4                 THIN BRICK VENEER
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F. Maintain uniform joint widths. 

G. Point masonry veneer after appropriate curing time using pointing mortar in accordance
with manufacturer’s directions.

3.4 REPAIRING, 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. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove
mortar fins and smears before tooling joints.

C. Clean brick after pointing mortar and sealant has had opportunity to cure, using clean
water and stiff-bristle fiber brushes.  Do not use wire brushes, acid-type cleaning agents,
cleaning agents containing caustic compounds or abrasives, or other materials or
methods that could damage brick.

END OF SECTION 042123
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SECTION 047200 – CAST STONE  
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Cast stone caps, sills and other shapes indicated on drawings. 
2. Stainless steel anchors. 

B. Related Sections: 

1. Division 04 Section "Unit Masonry" for mortar and grout. 

1.2 DEFINITIONS 

A. Cast Stone:  Architectural precast concrete building units intended to simulate natural 
cut stone. 

B. Arris: The sharp edge of a Cast Stone Unit. 

1.3 ACTION SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for cast stone units.  

B. Design Mixes:  For each different mix. 

C. Shop Drawings:  Detail fabrication and installation of cast stone units.   

E. Samples for Initial Selection:  For colored mortar, showing the full range of colors 
available. 

F. Samples for Verification:   
 

1. For each mortar color required, showing the full range expected in the finished 
construction.  Make samples using the same sand and mortar ingredients to be 
used on Project.  Label samples to indicate type and amount of colorant used. 

2. For each color and texture of cast stone required, 10-inches (250 mm) square in 
size. 

G. Full-Size Samples:  For each type of cast stone trim unit required.  Make available for 
Architect's review at Project site before installing cast stone. 

1. Approved Samples may be installed in the Work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Fabricator. 
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B. Material Test Reports:  From a qualified testing agency indicating and interpreting test 
results for compliance of cast stone with requirements indicated. 

C. Certification that the materials incorporated in this Work are free from hazardous 
contaminates. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  A firm experienced in manufacturing cast stone units similar 
to those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to manufacture required units. 

1. Fabricator is a producing member of the Cast Stone Institute. 

B. Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM E 329 to conduct the testing indicated, as documented according to 
ASTM E 548. 

C. Source Limitations for Cast Stone:  Obtain cast stone units through one source from a 
single manufacturer. 

D. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, 
including color, from one manufacturer for each cementitious component and from one 
source or producer for each aggregate. 

E. Mock-ups for Trim Units: Incorporate cast stone units in mock-up specified in Division 
04 Section “Unit Masonry”. 

F. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01 Section "Project Coordination." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Pack, handle, and ship cast stone units in suitable packs or pallets. 

1. Lift with wide-belt slings; do not use wire rope or ropes that might cause staining.  
Move cast stone units, if required, using dollies with wood supports. 

2. Store cast stone units on wood skids or pallets with nonstaining, waterproof 
covers.  Arrange to distribute weight evenly and to prevent damage to units.  
Ventilate under covers to prevent condensation. 

B. Store installation materials on elevated platforms, under cover, and in a dry location. 

C. Store mortar aggregates where grading and other required characteristics can be 
maintained and contamination avoided. 

1.7 COORDINATION 

A. Coordinate production and delivery of cast stone with unit masonry work to minimize 
the need for on-site storage and to avoid delaying the Work. 
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B. Furnish anchorage items to be embedded in or attached to other construction without 
delaying the Work.  Provide setting diagrams, templates, instructions, and directions, 
as required, for installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturer: Provide products manufactured by one of the following: 

1. Arriscraft 
2. American ArtStone.  
3. Continental Cast Stone Manufacturing, Inc.  
4. Corinthian Cast Stone 
5. Stone Legends Inc. 

2.2 CAST STONE MATERIALS 

A. General:  Comply with ASTM C 1364 and the following: 

B. Portland Cement:  ASTM C 150, Type I, containing not more than 0.60 percent total 
alkali when tested according to ASTM C 114. 

C. Coarse Aggregates:  Granite, quartz, or limestone complying with ASTM C 33; 
gradation as needed to produce required textures. 

D. Fine Aggregates:  Manufactured or natural sands complying with ASTM C 33, 
gradation as needed to produce required textures. 

E. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable, free of carbon black, nonfading, and resistant to lime 
and other alkalis. 

F. Reinforcement:  Deformed steel bars complying with ASTM A 615/A 615M. 

1. Epoxy Coating:  ASTM A 775/A 775M. 
2. Galvanized Coating:  ASTM A 767/A 767M. 

G. Embedded Anchors and Other Inserts:  Fabricated from stainless steel complying with 
ASTM A 276 or ASTM A 666, Type 304. 

2.3 STAINLESS-STEEL SUPPORT AND CONNECTION MATERIALS 

A. Anchors and Dowels:  Stainless steel, ASTM A 666, Type 304, of type required.  

B. Accessories:  Provide plastic shims and other accessories required to install cast stone 
units. 

2.4 CAST STONE UNITS 

A. Provide cast stone units complying with ASTM C 1364. 
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1. Provide units that are resistant to freezing and thawing as determined by 
laboratory testing according to ASTM C 666, Procedure A, as modified by 
ASTM C 1364. 

B. Physical Properties: 

1. Compressive Strength: Minimum 6,500 psi when tested per ASTM C 1194. 
2. Absorption: Maximum 6% when tested per ASTM C 1195. 
3. Freeze Thaw: Maximum 5% when tested per C1364. 
4. Unit Density: Minimum 130 pcf when tested per ASTM C642. 
5. Cast stone units installed at grade shall be suitable for use at or below grade. 

C. Reinforce units as indicated and as required by ASTM C 1364.  Use galvanized or 
epoxy-coated reinforcement when covered with less than 1-1/2 inches (38 mm) of 
material. Minimum coverage shall be twice the diameter of the bars. 

 
1. Area of reinforcement in panels greater than 12" wide shall be not less than 1/4 

percent of the cross section area when steel is specified. 

D. Fabrication Method: Use a Vibrant-Tamp placement method or machine manufacture 
using a zero slump mixture to achieve desired appearance and physical properties. 

E. Fabricate units with sharp arris and details accurately reproduced with indicated texture 
on all exposed surfaces, unless otherwise indicated. 

1. Slope exposed horizontal surfaces at least 1:12, unless otherwise indicated. 
2. Provide raised fillets at backs of sills and at ends indicated to be built into jambs. 
3. Provide drips on projecting elements, unless otherwise indicated. 

F. Fabricate trim members to size, shape and thicknesses indicated on Drawings for each 
application.  

1. Fabricate trim units to match existing. 

G. Cure and finish units as follows: 

1. Cure units in totally enclosed curing room under dense fog and water spray at 95 
percent relative humidity for 24 hours. 

2. Yard cure units until the sum of the mean daily temperatures for each day equals 
or exceeds 350 deg F. 

3. Acid etch units to remove cement film from surfaces indicated to be finished. 

H. Color and Texture:  Exposed surfaces shall exhibit a fine-grained texture similar to 
natural stone; no bug-holes or air voids shall be permitted. 

1. Color and Texture: Match existing.   

2.5 MORTAR MATERIALS 

A. Provide mortar materials that comply with Division 04 Section "Unit Masonry." 
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2.6 ACCESSORIES 

A. Anchors for Cast Stone Trim:  Units fabricated with tabs or dowels designed to engage 
kerfs or holes in cast stone trim units and holes for fastening to framing of type as 
indicated, size as required for project conditions, fabricated from stainless steel 
complying with ASTM A 276 or ASTM A 666, Type 304. 

B. Dowels:  Round stainless-steel bars complying with ASTM A 276, Type 304, 1/2-inch 
(12-mm) diameter. 

C. Cast Stone Cleaner: Sure Kleen #600 by ProSoCo Products Inc., or equal. 

D. Through wall flashing, weep wicks and other accessories are specified in Division 04 
Section "Unit Masonry." 

2.7 MORTAR MIXES 

A. Provide ASTM C 270, Type N colored mortar. Comply with requirements in Division 04 
Section "Unit Masonry" for mortar mixes. 

2.8 SOURCE QUALITY CONTROL 

A. Employ an independent testing agency to sample and test cast stone units according 
to ASTM C 1364. 

1. Include testing for freezing and thawing resistance. 

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 
cast stone. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Comply with Cast Stone Institute recommendation for installation of cast 
stone units.  

B. Set cast stone as indicated on Contract Drawings.  Install anchors, supports, fasteners, 
and other attachments indicated or necessary to secure units in place.  Set units 
accurately in locations indicated with edges and faces aligned according to established 
relationships and indicated tolerances. 

C. Drench units with clear water just before setting. 

D. Set units in full bed of mortar with full head joints, unless otherwise indicated.  Build 
anchors and ties into mortar joints as units are set. 
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1. Fill dowel holes and anchor slots with mortar. 
2. Fill collar joint solid as units are set. 
3. Build concealed flashing into mortar joints as units are set. 
4. Leave head joints open in coping and other units with exposed horizontal 

surfaces.  Keep joints clear of mortar, and rake out to receive sealant. 

E. Rake out joints for pointing with mortar to depths of not less than 3/4 inch (19 mm).  
Rake joints to uniform depths with square bottoms and clean sides.  Scrub faces of 
units to remove excess mortar as joints are raked. 

F. Point mortar joints by placing and compacting mortar in layers not greater than 3/8 inch 
(10 mm).  Compact each layer thoroughly and allow to become thumbprint hard before 
applying next layer. 

G. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than 
joint thickness, unless otherwise indicated. 

H. Provide expansion, control, and pressure-relieving joints of widths and at locations 
indicated. 

1. Sealing joints is specified in Division 07 Section "Joint Sealants." 
2. Keep joints free of mortar and other rigid materials. 

3.3 INSTALLATION TOLERANCES 

A. Variation from Plumb:  Do not exceed 1/8 inch in 10 feet (3 mm in 3 m) or 1/4 inch in 
20 feet (6 mm in 6 m) or more. 

B. Variation from Level:  Do not exceed 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 
feet (6 mm in 6 m), or 3/8 inch (9 mm) maximum. 

C. Variation in Joint Width:  Do not vary joint thickness more than 1/8 inch in 36 inches (3 
mm in 900 mm) or one-fourth of nominal joint width, whichever is less. 

D. Variation in Plane between Adjacent Surfaces (Lipping):  Do not exceed 1/16-inch (1.5-
mm) difference between planes of adjacent units or adjacent surfaces indicated to be 
flush with units. 

3.4 ADJUSTING AND CLEANING 

A. Remove and replace stained and otherwise damaged units and units not matching 
approved Samples.  Cast stone may be repaired if methods and results are approved 
by Architect. 

B. Replace units in a manner that results in cast stone matching approved Samples, 
complying with other requirements, and showing no evidence of replacement. 

C. In-Progress Cleaning:  Clean cast stone as work progresses.  Remove mortar fins and 
smears before tooling joints. 
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D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed cast stone as 
follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic 
scrape hoes or chisels. 

2. Protect adjacent surfaces from contact with cleaner by covering them with liquid 
strippable masking agent, polyethylene film, or waterproof masking tape. 

3. Wet wall surfaces with water before applying cleaners; remove cleaners promptly 
by rinsing thoroughly with clear water. 

4.  Clean cast stone in conformance cleaner manufacturer’s directions. 

 

END OF SECTION 047200 
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051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural-steel materials. 
2. Shrinkage-resistant grout. 
3. Shear stud connectors. 

B. Related Requirements: 

1. Section 053100 "Steel Decking" for field installation of shear stud connectors 
through deck. 

2. Section 055000 "Metal Fabrications" for steel lintels and shelf angles not 
attached to structural-steel frame and other steel items not defined as structural 
steel. 

1.2 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as 
described in ANSI/AISC 303. 

B. Seismic-Load-Resisting System: Elements of structural-steel frame designated as 
"SLRS" or along grid lines designated as "SLRS" on Drawings, including columns, 
beams, and braces and their connections. 

C. Heavy Sections: Rolled and built-up sections as follows: 

1. Shapes included in ASTM A6/A6M with flanges thicker than 1-1/2 inches. 
2. Welded built-up members with plates thicker than 2 inches. 
3. Column base plates thicker than 2 inches. 

D. Protected Zone: Structural members or portions of structural members indicated as 
"protected zone" on Drawings. Connections of structural and nonstructural elements to 
protected zones are limited. 

E. Demand-Critical Welds: Those welds, the failure of which would result in significant 
degradation of the strength and stiffness of the seismic-load-resisting system and 
which are indicated as "demand critical" or "seismic critical" on Drawings. 

1.3 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply 
with paint and coating manufacturers' written recommendations to ensure that shop 
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primers and topcoats are compatible with one another. 

B. Coordinate installation of anchorage items to be embedded in or attached to other 
construction without delaying the Work. Provide setting diagrams, sheet metal 
templates, instructions, and directions for installation. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: 

1. Structural-steel materials. 
2. High-strength, bolt-nut-washer assemblies. 
3. Anchor rods. 
4. Threaded rods. 
5. Shop primer. 
6. Shrinkage-resistant grout. 

B. Shop Drawings: Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent 
data. 

2. Include embedment Drawings. 
3. Indicate welds by standard AWS symbols, distinguishing between shop and field 

welds, and show size, length, and type of each weld. Show backing bars that are 
to be removed and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field 
bolts. Identify pretensioned and slip-critical, high-strength bolted connections. 

5. Identify members and connections of the seismic-load-resisting system. 
6. Indicate locations and dimensions of protected zones. 
7. Identify demand-critical welds. 
8. Identify members not to be shop primed. 

C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records 
(PQRs): Provide in accordance with AWS D1.1/D1.1M for each welded joint whether 
prequalified or qualified by testing, including the following: 

1. Power source (constant current or constant voltage). 
2. Electrode manufacturer and trade name, for demand-critical welds. 

D. Delegated Design Submittal: For structural-steel connections indicated on Drawings to 
comply with design loads, include analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and fabricator. 

B. Welding certificates. 

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop 
primers, certifying that shop primers are compatible with topcoats. 

D. Mill test reports for structural-steel materials, including chemical and physical 
properties. 

E. Product Test Reports: For the following: 

1. Bolts, nuts, and washers, including mechanical properties and chemical analysis. 
2. Direct-tension indicators. 
3. Tension-control, high-strength, bolt-nut-washer assemblies. 

F. Survey of existing conditions. 

G. Source quality-control reports. 

H. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category BU or is 
accredited by the IAS Fabricator Inspection Program for Structural Steel (Acceptance 
Criteria 172). 

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Erector. 

C. Shop-Painting Applicator Qualifications: Qualified in accordance with AISC's 
Sophisticated Paint Endorsement P1 or to SSPC-QP 3. 

D. Welding Qualifications: Qualify procedures and personnel in accordance with AWS 
D1.1/D1.1M. 

1. Welders and welding operators performing work on bottom-flange, demand-
critical welds are to pass the supplemental welder qualification testing, as 
required by AWS D1.8/D1.8M. FCAW-S and FCAW-G are to be considered 
separate processes for welding personnel qualification. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. Keep steel 
members off ground and spaced by using pallets, dunnage, or other supports and 
spacers. Protect steel members and packaged materials from corrosion and 
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deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, 
damage, or overload to members or supporting structures. Repair or replace 
damaged materials or structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels 
intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency 
observes repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 
3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F3125/F3125M, Grade F1852 bolt assemblies and for retesting bolt 
assemblies after lubrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with applicable provisions of the following specifications and documents: 

1. ANSI/AISC 303. 
2. ANSI/AISC 341. 
3. ANSI/AISC 360. 
4. RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

B. Connection Design Information: 

1. Option 1: Fabricator's experienced steel detailer selects or completes 
connections in accordance with ANSI/AISC 303. 

a. Select and complete connections using schematic details indicated and 
ANSI/AISC 360. 

b. Use Allowable Stress Design; data are given at service-load level. 

2. Option 2: Design connections in accordance with ANSI/AISC 303 by fabricator's 
qualified professional engineer. Member reinforcement at connections is 
indicated on Drawings. 

a. Use Allowable Stress Design; data are given at service-load level. 

3. Option 3 and 3B: Design connections and final configuration of member 
reinforcement at connections in accordance with ANSI/AISC 303 by fabricator's 
qualified professional engineer. 

a. Use Allowable Stress Design; data are given at service-load level. 

C. Moment Connections: Type FR, fully restrained. 
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D. Construction: Combined system of moment frame and braced frame. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes: ASTM A992/A992M. 

B. Channels, Angles, M-Shapes: ASTM A36/A36M. 

C. Plate and Bar: ASTM A36/A36M. 

D. Cold-Formed Hollow Structural Sections: ASTM A500/A500M, Grade C structural 
tubing. 

E. Steel Pipe: ASTM A53/A53M, Type E or Type S, Grade B. 

1. Weight Class: Extra strong. 
2. Finish: Black. 

F. Welding Electrodes: Comply with AWS requirements. 

2.3 BOLTS AND CONNECTORS 

A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, 
Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-
steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers; all with 
plain finish. 

1. Direct-Tension Indicators: ASTM F959/F959M, Type 325-1, compressible-
washer type with plain finish. 

B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F3125/F3125M, 
Grade F1852, Type 1, heavy-hex head assemblies, consisting of steel structural bolts 
with splined ends; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM 
F436/F436M, Type 1, hardened carbon-steel washers. 

1. Finish:  Plain. 

C. Shear Stud Connectors: ASTM A108, AISI C-1015 through C-1020, headed-stud type, 
cold-finished carbon steel; AWS D1.1/D1.1M, Type B. 

2.4 RODS 

A. Unheaded Anchor Rods:  ASTM F1554, Grade 55. 

1. Configuration:  Hooked. 
2. Nuts: ASTM A563 heavy-hex carbon steel. 
3. Plate Washers: ASTM A36/A36M carbon steel. 
4. Washers: ASTM F436, Type 1, hardened carbon steel. 
5. Finish:  Plain. 
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B. Headed Anchor Rods:  ASTM F1554, Grade 55, straight. 

1. Nuts: ASTM A563 heavy-hex carbon steel. 
2. Plate Washers: ASTM A36/A36M carbon steel. 
3. Washers: ASTM F436, Type 1, hardened carbon steel. 
4. Finish:  Plain. 

C. Threaded Rods:  ASTM A36/A36M. 

1. Nuts: ASTM A63 heavy-hex carbon steel. 
2. Washers:  ASTM F436, Type 1, hardened carbon steel. 
3. Finish:  Plain. 

2.5 PRIMER 

A. Steel Primer: 

1. SSPC-Paint 23, latex primer. 
2. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting 

primer complying with MPI#79 and compatible with topcoat. 

B. Galvanized-Steel Primer:  MPI#26. 

1. Etching Cleaner: MPI#25, for galvanized steel. 
2. Galvanizing Repair Paint:  ASTM A780/A780M. 

2.6 SHRINKAGE-RESISTANT GROUT 

A. Metallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, 
metallic aggregate grout, mixed with water to consistency suitable for application and a 
30-minute working time. 

B. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, 
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to 
consistency suitable for application and a 30-minute working time. 

2.7 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate 
in accordance with ANSI/AISC 303 and to ANSI/AISC 360. 

1. Camber structural-steel members where indicated. 
2. Fabricate beams with rolling camber up. 
3. Identify high-strength structural steel in accordance with ASTM A6/A6M and 

maintain markings until structural-steel framing has been erected. 
4. Mark and match-mark materials for field assembly. 
5. Complete structural-steel assemblies, including welding of units, before starting 

shop-priming operations. 
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B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in AWS 
D1.1/D1.1M. 

C. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

D. Finishing: Accurately finish ends of columns and other members transmitting bearing 
loads. 

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted in 
accordance with SSPC-SP 3. 

F. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of 
shear connectors. Weld using automatic end welding of headed-stud shear connectors 
in accordance with AWS D1.1/D1.1M and manufacturer's written instructions. 

G. Steel Wall-Opening Framing: Select true and straight members for fabricating steel 
wall-opening framing to be attached to structural-steel frame. Straighten as required to 
provide uniform, square, and true members in completed wall framing. Build up welded 
framing, weld exposed joints continuously, and grind smooth. 

H. Welded-Steel Door Frames: Build up welded-steel doorframes attached to structural-
steel frame. Weld exposed joints continuously and grind smooth. Plug-weld fixed steel 
bar stops to frames. Secure removable stops to frames with countersunk machine 
screws, uniformly spaced not more than 10 inches o.c. unless otherwise indicated on 
Drawings. 

I. Holes: Provide holes required for securing other work to structural steel and for other 
work to pass through steel members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut 
bolt holes or enlarge holes by burning. 

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes 
perpendicular to steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive 
other work. 

2.8 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's 
"Specification for Structural Joints Using High-Strength Bolts" for type of bolt and type 
of joint specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for 
tolerances, appearances, welding procedure specifications, weld quality, and methods 
used in correcting welding work. 
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1. Assemble and weld built-up sections by methods that maintain true alignment of 
axes without exceeding tolerances in ANSI/AISC 303 for mill material. 

2.9 GALVANIZING 

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel 
in accordance with ASTM A123/A123M. 

1. Fill vent and drain holes that are exposed in the finished Work unless they 
function as weep holes, by plugging with zinc solder and filing off smooth. 

2. Galvanize lintels shelf angles and welded door frames attached to structural-steel 
frame and located in exterior walls. 

2.10 SHOP PRIMING 

A. Shop prime steel surfaces, except the following: 

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded 
members to a depth of 2 inches. 

2. Surfaces to be field welded. 
3. Surfaces of high-strength bolted, slip-critical connections. 
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 
5. Galvanized surfaces unless indicated to be painted. 
6. Corrosion-resisting (weathering) steel surfaces. 
7. Surfaces enclosed in interior construction. 

B. Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and 
mill scale and spatter, slag, or flux deposits. Prepare surfaces in accordance with the 
following specifications and standards: 

1. SSPC-SP 2. 
2. SSPC-SP 3. 
3. SSPC-SP 7 (WAB)/NACE WAB-4. 
4. SSPC-SP 14 (WAB)/NACE WAB-8. 
5. SSPC-SP 11. 
6. SSPC-SP 6 (WAB)/NACE WAB-3. 
7. SSPC-SP 10 (WAB)/NACE WAB-2. 
8. SSPC-SP 5 (WAB)/NACE WAB-1. 
9. SSPC-SP 8. 

C. Surface Preparation of Galvanized Steel: Prepare galvanized-steel surfaces for shop 
priming by thoroughly cleaning steel of grease, dirt, oil, flux, and other foreign matter, 
and treating with etching cleaner or in accordance with SSPC-SP 16. 

D. Priming: Immediately after surface preparation, apply primer in accordance with 
manufacturer's written instructions and at rate recommended by SSPC to provide a 
minimum dry film thickness of 1.5 mils. Use priming methods that result in full 
coverage of joints, corners, edges, and exposed surfaces. 
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1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or 

erection. Change color of second coat to distinguish it from first. 

2.11 SOURCE QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform shop tests 
and inspections. 

1. Allow testing agency access to places where structural-steel work is being 
fabricated or produced to perform tests and inspections. 

2. Bolted Connections: Inspect[ and test] shop-bolted connections in accordance 
with RCSC's "Specification for Structural Joints Using High-Strength Bolts." 

3. Welded Connections: Visually inspect shop-welded connections in accordance 
with AWS D1.1/D1.1M and the following inspection procedures, at testing 
agency's option: 

a. Liquid Penetrant Inspection: ASTM E165/E165M. 
b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on 

finished weld. Cracks or zones of incomplete fusion or penetration are not 
accepted. 

c. Ultrasonic Inspection: ASTM E164. 
d. Radiographic Inspection: ASTM E94/E94M. 

4. In addition to visual inspection, test and inspect shop-welded shear stud 
connectors in accordance with requirements in AWS D1.1/D1.1M for stud 
welding and as follows: 

a. Perform bend tests if visual inspections reveal either a less-than-continuous 
360-degree flash or welding repairs to any shear stud connector. 

b. Conduct tests in accordance with requirements in AWS D1.1/D1.1M on 
additional shear stud connectors if weld fracture occurs on shear stud 
connectors already tested. 

5. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing 
surfaces and locations of anchor rods, bearing plates, and other embedments for 
compliance with requirements. 

1. Prepare a certified survey of existing conditions. Include bearing surfaces, 
anchor rods, bearing plates, and other embedments showing dimensions, 
locations, angles, and elevations. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep 
structural steel secure, plumb, and in alignment against temporary construction loads 
and loads equal in intensity to design loads. Remove temporary supports when 
permanent structural steel, connections, and bracing are in place unless otherwise 
indicated on Drawings. 

1. Do not remove temporary shoring supporting composite deck construction and 
structural-steel framing until cast-in-place concrete has attained its design 
compressive strength. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and in 
accordance with ANSI/AISC 303 and ANSI/AISC 360. 

B. Baseplates, Bearing Plates, and Leveling Plates: Clean concrete- and masonry-
bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting 
plates. Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Weld plate washers to top of baseplate. 
3. Snug-tighten anchor rods after supported members have been positioned and 

plumbed. Do not remove wedges or shims but, if protruding, cut off flush with 
edge of plate before packing with grout. 

4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and 
plates, so no voids remain. Neatly finish exposed surfaces; protect grout and 
allow to cure. Comply with manufacturer's written installation instructions for 
grouting. 

C. Maintain erection tolerances of structural steel within ANSI/AISC 303. 

D. Align and adjust various members that form part of complete frame or structure before 
permanently fastening. Before assembly, clean bearing surfaces and other surfaces 
that are in permanent contact with members. Perform necessary adjustments to 
compensate for discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. Slope roof framing members to 
slopes indicated on Drawings. 

2. Make allowances for difference between temperature at time of erection and 
mean temperature when structure is completed and in service. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection. 
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G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that 
must be enlarged to admit bolts. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's 
"Specification for Structural Joints Using High-Strength Bolts" for bolt and joint type 
specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, 
welding procedure specifications, weld quality, and methods used in correcting welding 
work. 

1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment, 
adequacy of temporary connections, and removal of paint on surfaces adjacent 
to field welds. 

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel 
smooth. 

3. Assemble and weld built-up sections by methods that maintain true alignment of 
axes without exceeding tolerances in ANSI/AISC 303 for mill material. 

C. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of 
shear connectors. Weld using end welding of headed-stud shear connectors in 
accordance with AWS D1.1/D1.1M and manufacturer's written instructions. 

3.5 REPAIR 

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing, and 
repair galvanizing to comply with ASTM A780/A780M. 

B. Touchup Painting: 

1. Immediately after erection, clean exposed areas where primer is damaged or 
missing, and paint with the same material as used for shop painting to comply 
with SSPC-PA 1 for touching up shop-painted surfaces. 

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 
3 power-tool cleaning. 

2. Cleaning and touchup painting to match original. 

C. Touchup Priming: Cleaning and touchup priming are specified in Section 099600 
"High-Performance Coatings." 

3.6 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform the following 
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special inspections: 

1. Verify structural-steel materials and inspect steel frame joint details. 
2. Verify weld materials and inspect welds. 
3. Verify connection materials and inspect high-strength bolted connections. 

B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections. 

1. Bolted Connections: Inspect bolted connections in accordance with RCSC's 
"Specification for Structural Joints Using High-Strength Bolts." 

2. Welded Connections: Visually inspect field welds in accordance with AWS 
D1.1/D1.1M. 

a. In addition to visual inspection, test and inspect field welds in accordance 
with AWS D1.1/D1.1M and the following inspection procedures, at testing 
agency's option: 

1) Liquid Penetrant Inspection: ASTM E165/E165M. 
2) Magnetic Particle Inspection: ASTM E709; performed on root pass 

and on finished weld. Cracks or zones of incomplete fusion or 
penetration are not accepted. 

3) Ultrasonic Inspection: ASTM E164. 
4) Radiographic Inspection: ASTM E94/E94M. 

3. Shear Stud Connectors: In addition to visual inspection, test and inspect field-
welded shear connectors according to requirements in AWS D1.1/D1.1M for stud 
welding and as follows: 

a. Perform bend tests if visual inspections reveal either a less-than-continuous 
360-degree flash or welding repairs to any shear connector. 

b. Conduct tests according to requirements in AWS D1.1/D1.1M on additional 
shear connectors if weld fracture occurs on shear connectors already 
tested. 

END OF SECTION 051200 
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SECTION 055000 - METAL FABRICATIONS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Steel alternating tread stairs with metal grating treads and platforms.
2. Handrails and railings at stairs, walkways and ramps.
3. Handrails attached to walls adjacent to stairs, walkways and ramps.
4. Guardrails, including guardrails at exterior locations.
5. Steel ladder.
6. Loose steel lintels.
7. Shelf angles.
8. Steel framing and supports for ceiling hung doors and panels, ceiling hung

equipment, and other items indicated on Drawings.
9. Steel framing and supports for mechanical and electrical equipment.
10. Steel framing and supports for applications where framing and supports are not

specified in other Sections.
11. Bollards.
12. Cast metal nosings at concrete stairs.
13. Metal cupola.

1.2 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Engage a qualified professional engineer, as defined in
Section 014000 "Quality Requirements," to design metal stairs, handrails and railings,
and guardrails.

B. Structural Performance of Metal Stairs, Walkways and Platforms:  Provide metal stairs,
walkways and platforms capable of withstanding the following structural loads without
exceeding the allowable design working stress of the materials involved, including
anchors and connections.  Apply each load to produce the maximum stress in each
component of metal stairs, walkways and platforms.

1. Treads and Platforms of Metal Stairs, and Walkways:  Capable of withstanding a
uniform load of 100 lbf/sq. ft. (4.79 kN/sq. m) or a concentrated load of 300 lbf
(1.33 kN) on an area of 4 sq. in. (25.8 sq. cm), whichever produces the greater
stress.

2. Stair and Walkway Framing:  Capable of withstanding stresses resulting from loads
specified above in addition to stresses resulting from railing system loads.

3. Limit deflection of treads, platforms, walkways and framing members to L/360 or
1/4 inch (6.4 mm), whichever is less.
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C. Structural Performance of Handrails and Railings:  Provide handrails and railings capable
of withstanding the following structural loads without exceeding the allowable design
working stress of materials for handrails, railings, anchors, and connections:

1. Top Rail of Guards:  Capable of withstanding the following loads applied as
indicated:
a. Concentrated load of 200 lbf (890 N) applied at any point and in any

direction.
b. Uniform load of 50 lbf/ft. (730 N/m) applied horizontally and concurrently with

uniform load of 100 lbf/ft. (1460 N/m) applied vertically downward.
c. Concentrated and uniform loads above need not be assumed to act

concurrently.

2. Handrails Not Serving as Top Rails:  Capable of withstanding the following loads
applied as indicated:
a. Concentrated load of 200 lbf (890 N) applied at any point and in any

direction.
b. Uniform load of 50 lbf/ft. (730 N/m) applied in any direction.
c. Concentrated and uniform loads above need not be assumed to act

concurrently.

3. Infill Area of Guards:  Capable of withstanding a horizontal concentrated load of
200 lbf (890 N) applied to 1 sq. ft. (0.09 sq. m) at any point in system, including
panels, intermediate rails, balusters, or other elements composing infill area.
a. Load above need not be assumed to act concurrently with loads on top rails

in determining stress on guards.

1.3 ACTION SUBMITTALS

A. Product Data:  For all fabricated products including the following:

1. Gratings.
2. Paint products.
3. Grout.
4. Nonslip aggregates and nonslip-aggregate surface finishes
5. Nosings.
6. Alternating tread stairs

B. Shop Drawings:  Detail fabrication and erection of each metal fabrication indicated. 
Include plans, elevations, sections, and details of metal fabrications and their
connections.  Show anchorage and accessory items.

1. For installed products indicated to comply with design loads, include structural
analysis data signed and sealed by the qualified professional engineer responsible
for their preparation.

C. Samples for Verification: Sample of the following:

1. 6" square piece of each type of mesh infill at railings. 
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2. 6" x 6" piece of sheet metal with color of cupola applied.

1.4 INFORMATIONAL SUBMITTALS

A. Welding Certificates:  Copies of certificates for welding procedures and personnel.

B. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to
demonstrate their capabilities and experience.  Include lists of completed projects with
project names and addresses, names and addresses of architects and owners, and other
information specified.

C. Delegated-Design Submittal:  For stairs, handrails and railings, and guardrails including
analysis data signed and sealed by the qualified professional engineer responsible for
their preparation.

1.5 QUALITY ASSURANCE

A. Fabricator Qualifications:  A firm experienced in producing metal fabrications 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.

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.  Engineering services are defined as those
performed for installations of metal stairs, platforms, walkways, handrails and railing
systems  that are similar to those indicated for this Project in material, design, and extent.

C. Welding:  Qualify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code--Steel."
2. AWS D1.3, "Structural Welding Code--Sheet Steel."
3. AWS D1.2, "Structural Welding Code--Aluminum."
4. AWS D1.6, "Structural Welding Code--Stainless Steel."
5. Certify that each welder has satisfactorily passed AWS qualification tests for

welding processes involved and, if pertinent, has undergone recertification.

D. Mockups, Railings and Handrails:  Build mockups of each type of handrail, railing and
guardrail system to verify selections made under sample submittals and to demonstrate
aesthetic effects and set quality standards for fabrication and installation.

1. Each mock-up shall consist of a typical panel including two posts, top rail, infill
area, and anchorage system components that are full height and are not less than
24 inches (600 mm) in length.

2. Notify Architect seven days in advance of dates and times when mock-up will be
constructed

3. Remove/dismantle and reprepare mock-up as required to obtain Architect's
approval.

4. Approved mock-ups may be incorporated in the finished work.
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1.6 PROJECT CONDITIONS

A. Field Measurements:  Where metal fabrications are indicated to fit walls and other
construction, verify dimensions by field measurements before fabrication and indicate
measurements on Shop Drawings.  Coordinate fabrication schedule with construction
progress to avoid delaying the Work.

1. Established Dimensions:  Where field measurements cannot be made without
delaying the Work, establish dimensions and proceed with fabricating metal
fabrications without field measurements.  Coordinate construction to ensure that
actual dimensions correspond to established dimensions.  Allow for trimming and
fitting.

1.7 COORDINATION

A. Coordinate installation of anchorages for metal fabrications.  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.

1.8 SEQUENCING AND SCHEDULING

A. Sequence and coordinate installation of wall handrails as follows:

1. Mount handrails only on completed walls.  Do not support handrails temporarily by
any means not satisfying structural performance requirements.

2. Mount handrails only on gypsum board assemblies reinforced to receive anchors,
and where the location of concealed anchor plates has been clearly marked for
benefit of Installer.

PART 2 - PRODUCTS 

2.1 METALS, GENERAL

A. Metal Surfaces, General:  For metal fabrications 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.

2.2 FERROUS METALS

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

B. Steel Tubing:  Cold-formed steel tubing complying with ASTM A 500.  For exterior
installations and where indicated, provide tubing with hot-dip galvanized coating.

C. Steel Pipe:  ASTM A 53, standard weight (Schedule 40), unless another weight is
indicated or required by structural loads.  For exterior installations and where indicated,
provide pipe with hot-dip galvanized coating.
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D. Slotted Channel Framing:  Cold-formed metal channels with flange edges returned
toward web and with 9/16-inch- (14.3-mm-) wide slotted holes in webs at 2 inches (51
mm) o.c.

1. Width of Channels:  1-5/8 inches (41 mm).
2. Depth of Channels:  As indicated.
3. Metal and Thickness:  Galvanized steel complying with ASTM A 653/A 653M,

structural quality, Grade 33 (Grade 230), with G90 (Z275) coating; 0.108-inch
(2.8-mm) nominal thickness.

4. Finish:  Unfinished.

E. Steel Bars for Gratings:  ASTM A 36/A 36M.

F. Wire Rod for Grating Crossbars:  (ASTM A 510M) 

G. Metal Mesh Infill for Railings: As selected by Architect.

H. Malleable-Iron Castings:  ASTM A 47, Grade 32510 (ASTM A 47M, Grade 22010).

I. Gray-Iron Castings:  ASTM A 48, Class 30 (ASTM A 48M, Class 200), unless another
class is indicated or required by structural loads.

J. Cast-in-Place Anchors in Concrete:  Anchors of type indicated below, fabricated from
corrosion-resistant materials capable of sustaining, without failure, the load imposed
within a safety factor of 4, as determined by testing per ASTM E 488, conducted by a
qualified independent testing agency.

1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47
(ASTM A 47M) malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts,
washers, and shims as needed, hot-dip galvanized per ASTM A 153/A 153M.

K. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal
alloy welded.

2.3 ALUMINUM

A. Extruded Bars, Shapes and Mouldings:  ASTM B 221 (ASTM B 221M), alloy 6063-T6 or 
6063-T52.

B. Castings: ASTM B 26,  Almag 35.   

2.4 PAINT

A. Shop Primer for Interior Ferrous Metal: Modified oil-alkyd primer, Tnemec 88-559 or 10-
1009, or equivalent.  Primer shall be compatible with finish paint specified in Section
099100.
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B. Shop Primer for Galvanized Ferrous Metal:  Polyamide epoxy primer, Tnemec F.C.
Typoxy Series 27, or equivalent.  Primer shall be compatible with finish paint specified
in Section 099100. 

C. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel,
complying with SSPC-Paint 20.

D. Shop Primer for Exterior Ferrous Metal:  Organic zinc-rich primer, complying with
SSPC-Paint 20 and compatible with topcoat; Tneme-Zinc 90-97; Tnemec Company, Inc.

E. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC-Paint 12, except
containing no asbestos fibers, or cold-applied asphalt emulsion complying with
ASTM D 1187.

2.5 FASTENERS

A. General:  Provide Type 304 or 316 stainless-steel fasteners for exterior use and
zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, where
built into exterior walls, except as noted below.  Select fasteners for type, grade, and
class required.

B. Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M,
Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated,
flat washers.

C. Anchor Bolts:  ASTM F 1554, Grade 36.

D. Machine Screws:  ASME B18.6.3 (ASME B18.6.7M).

E. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M).

F. Wood Screws:  Flat head, carbon steel, ASME B18.6.1.

G. Plain Washers:  Round, carbon steel, ASME B18.22.1 (ASME B18.22M).

H. Lock Washers:  Helical, spring type, carbon steel, ASME B18.21.1 (ASME B18.21.2M).

I. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with
capability to sustain, without failure, a load equal to six times the load imposed when
installed in unit masonry and equal to four times the load imposed when installed in
concrete, as determined by testing per ASTM E 488, conducted by a qualified
independent testing agency.

1. Material:  Carbon-steel components zinc-plated to comply with ASTM B 633,
Class Fe/Zn 5.

J. Toggle Bolts:  FS FF-B-588, tumble-wing type, class and style as needed.

2.6 GROUT
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A. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107.  Provide grout specifically
recommended by manufacturer for interior and exterior applications.

2.7 CONCRETE FILL

A. Concrete Materials and Properties: Normal-weight, ready-mixed concrete with a minimum
28-day compressive strength of 3000 psi (20 MPa), unless higher strengths are indicated.

2.8 FABRICATION, GENERAL

A. Shop Assembly:  Preassemble items in shop to greatest extent possible to minimize field
splicing and assembly.  Disassemble units only as necessary for shipping and handling
limitations.  Use connections that maintain structural value of joined pieces.  Clearly mark
units for reassembly and coordinated installation.

B. Shear and punch metals cleanly and accurately.  Remove burrs.

C. Ease exposed edges to a radius of approximately 1/32 inch (1 mm), unless otherwise
indicated.  Form bent-metal corners to smallest radius possible without causing grain
separation or otherwise impairing work.

D. 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 and contour of welded surface matches that
of adjacent surface.

E. Provide for anchorage of type indicated; coordinate with supporting structure.  Fabricate
and space anchoring devices to secure metal fabrications rigidly in place and to support
indicated loads.

F. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

G. Fabricate joints that will be exposed to weather in a manner to exclude water, or provide
weep holes where water may accumulate.

H. Allow for thermal movement resulting from the following maximum change (range) in
ambient and surface temperatures by preventing buckling, opening up of joints,
overstressing of components, 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.
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1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100
deg C), material surfaces.

I. Form exposed work true to line and level with accurate angles and surfaces and straight
sharp edges.

J. Remove sharp or rough areas on exposed traffic surfaces.

K. Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners where possible.  Use exposed fasteners of type indicated or, if not indicated,
Phillips flat-head (countersunk) screws or bolts.  Locate joints where least conspicuous.

2.9 ROUGH HARDWARE

A. Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangers, dowels, and
other miscellaneous steel and iron shapes as required for framing and supporting
woodwork, and for anchoring or securing woodwork to concrete or other structures. 
Straight bolts and other stock rough hardware items are specified in Division 6 sections.

B. Fabricate items to sizes, shapes, and dimensions required.  Furnish malleable-iron
washers for heads and nuts which bear on wood structural connections; elsewhere,
furnish steel washers.

2.10 ALTERNATING TREAD STAIRS

A. Fabricate steel alternating tread stairs of open-type construction with fully welded
construction.  Provide brackets and fittings for installation 

1. Angle of Inclination: 68 degrees.
2. Treads: 13 Gauge; Minimum 36 ksi yield stress; AISI 1010/15 HRPO or ASTM

A1011 structura steel (SS) type grade 36 (or higher).
3. Landing & Foot Stampings: 11 Gauge; Minimum 36 ksi yield stress; AISI 1010/15

or ASTM A1011 structural steel (SS) type grade 36 (or higher).
4. Top Landing Support Clips: Formed L2 x 2 x ¼” x 4” lg. with 5/8” F round holes and

5/8” x 1” slot holes, ASTM A1011 structural steel (SS) Type, grade 36 (or higher)
5. Stringers:

a. 2" x 1 3/4" x 11 Gauge U section; minimum 36 ksi yield stress; AISI 1010/15
or ASTM A1011 structural steel (SS) Type, grade 36 (or higher) for 56
degree stairs 10 vertical feet or less and for 68 degree stairs 12 vertical feet
or less.

b. 3" x 1 3/4" x 11 Gauge U section; minimum 36 ksi yield stress AISI 1010/15
or ASTM A1011 structural steel (SS) Type, grade 36 or higher for 56 degree
stairs over 10 vertical feet and for 68 degree stairs over 12 vertical feet.

6. Handrails: 1 1/2" OD x 0.095"; Minimum 42 ksi yield stress; AISI 1010/15 CS or
ASTM A1011 cold drawn, fully annealed tube per ASTM A513 grade 1026 or
higher As-welded tubing or ASTM A500 Grade B.

7. Product:  Provide Lapeyre Stairs by Lapeyre Stair Inc., or equal. .
8. Finish: Powder paint coating in color selected by Architect.
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2.11 METAL PLATFORMS

A. General: Construct platform to conform to sizes and arrangements indicated.  Join pieces
together by welding, unless otherwise indicated.  Provide complete stair and bleacher
assemblies, including metal framing, hangers, struts, clips, brackets, bearing plates, and
other components necessary for the support of stairs, and platforms, and as required to
anchor, hang, and contain the stairs on the supporting structure.

B. NAAMM Stair Standard:  Comply with "Recommended Voluntary Minimum Standards for
Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair
designated, unless more stringent requirements are indicated.

1. Commercial class. 

C. Metal Grating Platforms:  Form to configurations shown for steel framed structure steel
grating platforms.

1. Fabricate grating platforms with anti-slip nosings.  Provide toeplates at open-sided
edges of grating platforms.  Attach grating to platform framing by welding.

2. Fabricate platforms from press-locked steel grating with 1-1/4-by-3/16-inch
(32-by-5-mm) bearing bars at  7/16 inch (13 mm) o.c. and 1/4 inch (7.5 mm)
crossbars at 4 inches (100 mm) o.c., NAAMM designation: P-7-4 (1-1/4 x 3/16)
STEEL.

3. Gratings spacing shall be ADA compliant.
4. Surface: Smooth
5. Surface Coating: Metal bonded anti-slip coating, either by the plasma stream

deposition process of steel on steel (SlipNOT), or metal spray arc bonding abrasive
grit particles to surface (Mebac). Level of coating shall be #3 for Mebac, and  
Grade 2 for SlipNOT.

6. Basis of Design Product: SlipNOT Bar Grating 7-4 manufactured by SlipNOT Metal
Safety Flooring, or equal by one of the following:
a. Harsco Industrial IKG; CMI series, “Mebac” coating.
b. Brown-Campbell Co.; 7P4 series,  “Mebac” coating

D. Steel Platform Finishes: 

1. Provide hot-dipped galvanized finish for all components of exterior stair and
platform system including fittings, brackets, anchors, fasteners, and sleeves 

2. Shop prime and field paint all steel stairs systems

2.12 HANDRAILS AND RAILINGS AND GUARDRAILS

A. General:  Fabricate handrails and railings to comply with requirements indicated for
design, dimensions, details, finish, and member sizes, including wall thickness of tube,
post spacings, and anchorage, but not less than that needed to withstand indicated
loads.
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B. Interconnect members by butt-welding or welding with internal connectors, at fabricator's
option, unless otherwise indicated.

1. At tee and cross intersections of pipe and tube, cope ends of intersecting members
to fit contour of tube to which end is joined, and weld all around.

C. Form changes in direction of handrails and rails as detailed.

D. Form simple and compound curves by bending members in jigs to produce uniform
curvature for each repetitive configuration required; maintain cross section of member
throughout entire bend without buckling, twisting, cracking, or otherwise deforming
exposed surfaces of components.

E. Close exposed ends of pipe and tube handrail and railing members with prefabricated
end fittings.

F. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. 
Close ends of returns, unless clearance between end of rail and wall is 1/4 inch (6 mm)
or less. 

G. Provide swinging gates to match railing/guard construction, complete with self-closing
spring hinges and lockset or panic device where indicated. 

H. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges,
miscellaneous fittings, and anchors for interconnecting railings and for attaching to other
work.  Furnish inserts and other anchorage devices for connecting to concrete or
masonry work.

1. Connect railing posts to metal framing by direct welding, unless otherwise
indicated.

2. Connect railing posts to concrete by inserting into preset sleeves, attaching to floor
brackets, or core drilling, as indicated.

I. Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant material,
where needed to transfer wall bracket loads through wall finishes to structural supports. 
Size fillers to suit wall finish thicknesses and to produce adequate bearing area to
prevent bracket rotation and overstressing of substrate.

J. Provide inserts and other anchorage devices for connecting railings to concrete or
masonry work.  Fabricate anchorage devices capable of withstanding loads imposed by
railings.  Coordinate anchorage devices with supporting structure.

K. For railing posts set in concrete, provide steel sleeves not less than 6 inches (150 mm)
long with inside dimensions not less than 1/2 inch (13 mm) greater than outside
dimensions of post, with steel plate forming bottom closure.

L. For galvanized handrails and railings, provide galvanized fittings, brackets, fasteners,
sleeves, and other ferrous-metal components.
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M. For nongalvanized handrails and railings, provide nongalvanized ferrous-metal fittings,
brackets, fasteners, and sleeves, except galvanize anchors embedded in exterior
masonry and concrete construction.

N. Steel Handrail and Railing Finishes:

1. Provide non-galvanized finish for steel components of interior steel railings and
handrails.  Provide nongalvanized ferrous metal fittings, brackets, fasteners, and
sleeves, except galvanize anchors embedded in masonry and concrete
construction.

2. Provide hot-dipped galvanized finish for all components of exterior steel handrail
and railing system including fittings, brackets, anchors, fasteners, and sleeves. 

3. Shop prime and field paint all steel handrails and railings.

2.13 LOOSE STEEL LINTELS

A. Fabricate loose structural-steel lintels from steel angles and shapes of size indicated for
openings and recesses in masonry walls and partitions at locations indicated.

B. Weld adjoining members together to form a single unit where indicated.

C. Size loose lintels to provide bearing length at each side of openings equal to one-twelfth
of clear span, but not less than 8 inches (200 mm), unless otherwise indicated.

D. Galvanize loose steel lintels located in exterior walls.

E. Shop prime and field paint all lintels, leave embedded portions of lintels unpainted.

2.14 SHELF ANGLES

A. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete
framing.  Provide horizontally slotted holes to receive 3/4-inch (19-mm) bolts, spaced not
more than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c., unless otherwise
indicated.

B. Galvanize shelf angles to be installed in exterior walls.

C. Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to
cast-in-place concrete.

2.15 MISCELLANEOUS FRAMING AND SUPPORTS

A. General:  Provide steel framing and supports that are not a part of structural-steel
framework as necessary to complete the Work.

B. Fabricate units from structural-steel shapes, plates, tubes, and bars of welded
construction, unless otherwise indicated.  Fabricate to sizes, shapes, and profiles
indicated and as necessary to receive adjacent construction retained by framing and
supports.  Cut, drill, and tap units to receive hardware, hangers, and similar items.
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1. Fabricate units from slotted channel framing where indicated.
2. Where units are indicated to be cast into concrete or built into masonry, equip with

integrally welded steel strap anchors 1-1/4 inches (32 mm) wide by 1/4 inch (6 mm)
thick by 8 inches (200 mm) long at 24 inches (600 mm) o.c., unless otherwise
indicated.

3. Furnish inserts if units must be installed after concrete is placed.

C. Fabricate supports for ceiling hung doors and panel partitions from continuous steel
beams of sizes indicated with attached bearing plates, anchors, and braces as indicated. 
Drill or punch bottom flanges of beams to receive partition track hanger rods; locate holes
where indicated on Shop Drawings.

D. Galvanize miscellaneous framing and supports where indicated, and in exterior locations.

2.16 CAST NOSINGS

A. Fabricate units of cast aluminum in sizes and configurations indicated and in lengths
necessary to accurately fit openings or conditions.  Provide units with an integral abrasive
finish consisting of aluminum oxide, silicon carbide, or a combination of both.

B. Configurations:  Provide units in the following configurations, unless otherwise indicated:

1. Nosings:  Cross-hatched units, 4 inches (100 mm) wide with 1-inch (25-mm) lip, for
casting into concrete steps.

C. Provide anchors for embedding units integral in concrete.

D. Apply bituminous paint to concealed bottoms, sides, and edges of units set into concrete.

E. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

1. American Safety Tread Co., Inc.
2. Amstep Products.
3. Safe-T-Metal Co.
4. Wooster Products Inc.

F. Application: Use at cast-in-place concrete stairs.

2.17 METAL BOLLARDS

A. Fabricate metal bollards from Schedule 40 steel pipe.

1. Cap bollards with 1/4-inch-thick, steel plate with domed top.

B. Prime steel bollards with zinc rich primer.

2.18 CUPOLAS
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A. 48" square metal and vinyl cupola, 67" high with louvered sides, mesh insect screening
and concave style metal roof. 

1. Basis of Design: Franklin Metal Cupola, or equal.
2. Provide weathervane/finial in style selected by Architect.
3. Color: Custom blue color to match school’s standard blue.

2.19 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.

2.20 STEEL AND IRON FINISHES

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable standard
listed below:

1. ASTM A 123, for galvanizing steel and iron products.
2. ASTM A 153/A 153M, for galvanizing steel and iron hardware..

B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with
minimum requirements indicated below for SSPC surface-preparation specifications and
environmental exposure conditions of installed metal fabrications:

1. Exteriors (SSPC Zone 1B):  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
2. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning."

C. Apply shop primer to uncoated surfaces of metal fabrications, except those with
galvanized finishes indicated as unpainted, and those to be embedded in concrete,
sprayed-on fireproofing, or masonry, unless otherwise indicated.  Paint embedded steel
that is partially exposed on exposed portions and initial 2 inches of embedded areas only.

1. Do not paint surfaces to be welded or high-strength bolted with friction-type
connections.

2. Apply 2 coats of paint to surfaces that are inaccessible after assembly or erection. 
Change color of second coat to distinguish it from first.

D. Powder Paint: Manufacturer’s standard process., in color selected by Architect.

2.21 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with the system established by the Aluminum
Association for designating aluminum finishes.

B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified).
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PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where
necessary for securing metal fabrications to in-place construction.  Include threaded
fasteners for concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood
screws, and other connectors.

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. Provide temporary bracing or anchors in formwork for items that are to be built into
concrete, masonry, or similar construction.

D. 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.

E. 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.

F. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact
with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous
paint.

3.2 INSTALLING METAL STAIRS WITH GROUTED BASEPLATES

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen
to improve bond to surfaces.  Clean bottom surface of baseplates.

B. Set steel stair baseplates on wedges, shims, or leveling nuts.  After stairs have been
positioned and aligned, tighten anchor bolts.  Do not remove wedges or shims but, if
protruding, cut off flush with edge of bearing plate before packing with grout.

1. Use nonmetallic, nonshrink grout, unless otherwise indicated.
2. Pack grout solidly between bearing surfaces and plates to ensure that no voids

remain.
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3.3 INSTALLING RAILINGS AND HANDRAILS

A. Adjust handrails and railing systems before anchoring to ensure matching alignment at
abutting joints.  Space posts at spacing indicated or, if not indicated, as required by
design loads.  Plumb posts in each direction.  Secure posts and railing ends to building
construction as follows:

1. Anchor posts to steel by welding directly to steel supporting members.
2. Use steel pipe sleeves preset and anchored into concrete for installing posts where

indicated.  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. Leave anchorage joint
exposed; wipe off surplus anchoring material; and leave 1/8-inch (3-mm) buildup,
sloped away from post.

3. Where indicated, core-drill holes not less than 5 inches (125 mm) deep and 3/4
inch (20 mm) larger than OD of post for installing posts in concrete.  Clean holes
of loose material, insert posts, and fill annular space between post and concrete
with nonshrink, nonmetallic grout, mixed and placed to comply with anchoring
material manufacturer's written instructions

4. Cover anchorage joint of post with flange of same metal as post where indicated.
5. Anchor handrail ends to concrete and masonry with steel round flanges welded to

rail ends and anchored with postinstalled anchors and bolts.
6. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and

welded to railing ends.

B. Attach handrails to wall with wall brackets.  Provide bracket with 1-1/2-inch (38-mm)
clearance from inside face of handrail and finished wall surface.  Locate brackets as
indicated or, if not indicated, at spacing required to support structural loads.  Secure wall
brackets to building construction as follows:

1. Use type of bracket with predrilled hole for exposed bolt anchorage.
2. For concrete and solid masonry anchorage, use drilled-in expansion shields and

hanger or lag bolts.
3. For hollow masonry anchorage, use toggle bolts.
4. For steel-framed gypsum board assemblies, use hanger or lag bolts set into wood

backing between studs.  Coordinate with stud installation to locate backing
members

3.4 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, if any.

B. Support steel girders on solid grouted masonry, concrete, or steel pipe columns.  Secure
girders with anchor bolts embedded in grouted masonry or concrete or with bolts through
top plates of pipe columns.
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1. Where grout space under bearing plates is indicated at girders supported on
concrete or masonry, install as specified above for setting and grouting bearing and
leveling plates.

3.5 INSTALLING NOSINGS 

A. Install with anchorage system indicated to comply with manufacturer's written
instructions.

B. Center nosings on tread widths.

C. For nosings embedded in concrete steps or curbs, align nosings flush with riser faces
and level with tread surfaces.

D. Seal thresholds exposed to exterior with elastomeric sealant complying with Division 07
Section "Joint Sealants" to provide a watertight installation.

3.6 INSTALLATION OF METAL BOLLARDS

A. Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days
before installing.

B. Anchor bollards in place with concrete footings. Center and align bollards in holes 3
inches above bottom of excavation. Place concrete and vibrate or tamp for consolidation.
Support and brace bollards in position until concrete has cured.

3.7 ADJUSTING AND CLEANING

A. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint are specified in Division 9 Section "Painting."

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and
repair galvanizing to comply with ASTM A 780.

END OF SECTION 055000
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Wood blocking, cants, furring, supports, and nailers.
2. Plywood backing panels.
3. Plywood roof sheathing.
4. Plywood floor sheathing.

1.2 DEFINITIONS

A. Lumber grading agencies, and the abbreviations used to reference them, include the
following:

1. NELMA - Northeastern Lumber Manufacturers Association.
2. NLGA - National Lumber Grades Authority.
3. SPIB - Southern Pine Inspection Bureau.
4. WCLIB - West Coast Lumber Inspection Bureau.
5. WWPA - Western Wood Products Association.

1.3 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. 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, net amount of preservative
retained, and chemical treatment manufacturer's written instructions for handling,
storing, installing, and finishing treated material.

2. 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, both before and after exposure to
elevated temperatures when tested according to ASTM D 5516 and ASTM D 5664.

3. For products receiving a waterborne treatment, include statement that moisture
content of treated materials was reduced to levels specified before shipment to
Project site.

4. Include copies of warranties from chemical treatment manufacturers for each type
of treatment.

1.4 INFORMATIONAL SUBMITTALS

A. Material Certificates:  For dimension lumber specified to comply with minimum allowable
unit stresses.
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B. Research/Evaluation Reports:  For the following, showing compliance with building code
in effect for Project:

1. Preservative-treated wood.
2. Fire-retardant-treated wood.

1.5 QUALITY ASSURANCE

A. All composite wood, engineered wood, or agrifber products (e.g., plywood, particleboard,
medium density fiberboard) shall contain no added urea-formaldehyde resins. Laminating
adhesives used to fabricate on-site and shop-applied composite wood and agrifiber
assemblies shall contain no added urea-formaldehyde resins. Acceptable resins and
binders include, but are not limited to, phenol formaldehyde and methyl diisocyanate
(MDI). 

1.6  DELIVERY, STORAGE, AND HANDLING

A. Stack lumber, plywood, and other panels; place spacers between each bundle to provide
air circulation.  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 lumber grading agencies certified by the
American Lumber Standards Committee Board of Review.

1. Factory mark each piece of lumber with grade stamp of grading agency.
2. Provide dressed lumber, S4S, unless otherwise indicated.
3. Provide dry lumber with 19 percent maximum moisture content at time of dressing

for 2-inch nominal (38-mm actual) thickness or less, unless otherwise indicated.

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS

A. Preservative Treatment by Pressure Process:  AWPA  U1; Use Category UC2 for interior
construction not in contact with ground, and Use Category UC3b for exterior construction
not in contact with ground.

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and
containing no arsenic or chromium. Do not use inorganic boron (SBX) for sill plates.

2. The use of CCA preservative treated wood is prohibited.

B. Kiln-dry material after treatment to a maximum moisture content of 19 percent for lumber
and 15 percent for plywood.

C. Mark each treated item with treatment quality mark of an inspection agency approved by
the American Lumber Standards Committee Board of Review.
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D. Application:  Treat items indicated on Drawings, and the following:

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and
similar members in connection with roofing, flashing, vapor barriers, and
waterproofing.

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members
in contact with masonry or concrete.

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. Use treatment that does not promote corrosion of metal fasteners.
2. Exterior Type: Treated materials shall comply with requirements specified above

for fire-retardant-treated lumber and plywood by pressure process after being
subjected to accelerated weathering according to ASTM D2898. Use for exterior
locations and where indicated.

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or
less when tested according to ASTM D3201 at 92 percent relative humidity. Use
where exterior type is not indicated.

C. Identify fire-retardant-treated wood with appropriate classification marking of qualified
testing agency

2.4 MISCELLANEOUS LUMBER

A. Provide miscellaneous lumber for support or attachment of other construction, including
the following:

1. Blocking.
2. Nailers.
3. Furring.
4. Sleepers
5. Cants

B. For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber
with 19 percent maximum moisture content and the following species:  Mixed southern
pine; SPIB.
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C. For concealed boards, provide lumber with 19 percent maximum moisture content of the
following species and grades:

1. Spruce-pine-fir (south) or Spruce-pine-fir, Construction or 2 Common grade;
NELMA, NLGA, WCLIB, or WWPA.

2.5 PLYWOOD PANELS

A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D
Plugged, fire-retardant treated, in thickness indicated or, if not indicated, not less than
1/2 inch (12.7 mm) thick.

1. Paint before mounting of equipment.

B. Plywood Roof Sheathing: DOC PS 1; Exposure 1, Structural I sheathing; span rating to
suit framing in each location and in thickness indicated.

C. Plywood Floor Sheathing: DOC PS 1; Exposure 1, Structural I sheathing; span rating to
suit framing in each location and in thickness indicated

D. Miscellaneous Concealed Plywood:  Exposure 1 sheathing, span rating to suit framing
in each location, and thickness as indicated but not less than ½ inch (13 mm).

1. Provide fire-retardant-treated panels for interior locations unless indicated.
2. Provide preservative-treated panels for exterior locations unless indicated.

2.6 MISCELLANEOUS MATERIALS

A. Fasteners:

1. Where rough carpentry is exposed to weather, in ground contact, or in area of high
relative humidity, provide fasteners with hot-dip zinc coating complying with
ASTM A 153/A 153M.

2. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property
Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat
washers.

2.7 ACCESSORY MATERIALS

A. Weather Resistant Barrier:  Asphalt-saturated organic felt, ASTM D 226, Type 1 (No. 15
asphalt felt), unperforated.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Discard units of material with defects that impair quality of carpentry and that are too
small to use with minimum number of joints or optimum joint arrangement.
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B. Set rough carpentry to required levels and lines, with members plumb, true to line, cut,
and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for
accurate fit.  Locate furring, nailers, blocking, and similar supports to comply with
requirements for attaching other construction.

C. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated
lumber and plywood.

D. Securely attach carpentry work as indicated and according to applicable codes and
recognized standards.

E. Use fasteners of appropriate type and length.  Predrill members when necessary to avoid
splitting wood.

3.2 PANEL PRODUCT INSTALLATION

A. Fastening Methods:  Fasten panels as indicated below:

1. Plywood Backing Panels: Screw to supports.
2. Plywood Roof Sheathing: Screw to supports
3. Plywood Floor Sheathing: Screw to supports.
4. Miscellaneous Concealed Plywood Panels: Screw to supports.

3.3 WOOD BLOCKING, AND NAILER INSTALLATION

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.

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with
surfaces, unless otherwise indicated.

END OF SECTION 061053
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SECTION 062013 - EXTERIOR FINISH CARPENTRY

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following: 

1. Cellular PVC (“AZEK”) trim pieces, soffit, ceiling panels, and other applications
indicated on Drawings.

1.2 SUBMITTALS

A. Product Data:  For each type of product and process specified and incorporated into
items of exterior finish carpentry during fabrication, finishing, and installation.

B. Samples for Verification:  For the following:

1. Cellular PVC (“AZEK”) trim, boards, and moldings, minimum 6 inches long, for each
profile and application used in the work.

1.3 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation of exterior finish carpentry only when
existing and forecasted weather conditions permit work to be performed and at least one
coat of specified finish to be applied without exposure to rain, snow, or dampness.

1.4 COORDINATION

A. Coordinate sizes and locations of framing, blocking, reinforcements, and other related
units of Work specified in other Sections to ensure that exterior finish carpentry can be
supported and installed as indicated.

1.5 WARRANTY

A. Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or
replace fabrications that fail in materials within specified warranty period.

1. Cellular PVC Material Warranty Period: Lifetime from date of Substantial
Completion against manufacturing defects.

PART 2 - PRODUCTS

2.1 MATERIALS
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A. Cellular PVC Trim, Boards, and Fabricated Products: Provide in styles and profiles as
indicated on drawings and as required, with smooth surface both sides. 

1. Basis of Design Products: Provide AZEK boards, bead board ceiling panels, vented
soffit, and trim manufactured by AZEK Building Products, or equal.

2. Size: As selected by Architect for each application.

2.2 INSTALLATION MATERIALS

A. Blocking, Shims, and Nailers:  Softwood or hardwood lumber, pressure-preservative
treated, kiln-dried to less than 15 percent moisture content.

B. Screws and Nails: Stainless steel, type of fastener recommended by manufacturer .

C. Adhesives and Sealants for Cellular PVC Units: Type recommended by manufacturer for
applications indicated.

2.3 FABRICATION, GENERAL

A. Fabricate finish carpentry to dimensions, profiles, and details indicated. 

B. Cellular PVC Products:  Comply with manufacturer’s directions for fabrication, routing 
and assembly of components.

2.4 SHOP FINISHING

A. Opaque Finish:  Shop prime and backprime all items of opaque finished architectural
woodwork and field finish paint; comply with Section 099100.

B. Preparations for Finishing:  Comply with referenced quality standard for sanding, filling
countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing
architectural woodwork, as applicable to each unit of work.

1. Backpriming:  Apply one coat of sealer or primer, compatible with finish coats, to
concealed surfaces of woodwork.  Apply two coats to surfaces installed in contact
with concrete or masonry and to end-grain surfaces.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install finish carpentry true and straight with no distortions.  Shim as required with
concealed shims.  Install level and plumb to a tolerance of 1/8 inch in 96 inches (3 mm
in 2400 mm).

B. Scribe and cut finish carpentry to fit adjoining work.
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C. Anchor finish carpentry to anchors or blocking built in or directly attached to substrates. 
Secure to grounds, stripping and blocking with countersunk, concealed fasteners and
blind nailing.  Use fine finishing nails for exposed nailing, countersunk and filled flush with
finish carpentry.

D. Standing and Running Trim:  Install with minimum number of joints possible, using
full-length pieces (from maximum length of trim available) to greatest extent possible.  Do
not use pieces less than 36 inches (900 mm) long, except where shorter single-length
pieces are necessary.  Scarf running joints and stagger in adjacent and related members.

1. Install standing and running trim with no more variation from a straight line than 1/8
inch in 96 inches (3 mm in 2400 mm).

E. Cellular PVC Products:  Comply with manufacturer’s directions for installation methods.
Glue and mechanically fasten to substrate along unit’s entire length to minimize
expansion and contraction. Glue joints.

3.2 ADJUSTING AND CLEANING

A. Repair damaged and defective finish carpentry, where possible, to eliminate functional
and visual defects; where not possible to repair, replace finish carpentry.  Adjust joinery
for uniform appearance.

B. Clean finish carpentry on exposed and semiexposed surfaces. 

END OF SECTION 062013
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SECTION 066116 - SOLID SURFACE MATERIAL FABRICATIONS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes solid surface material fabricated into the following:

1. Solid surface material countertops.

B. Related Sections include the following:

1. Blocking and grounds, including supports for solid surface material countertops, is
specified in Division 06 Section "Miscellaneous Carpentry".

2. Sealants are specified in Division 07 Section "Sealants."

1.2 ACTION SUBMITTALS

A. Shop Drawings:  Indicate dimensions, component sizes, fabrication details, attachment
provisions, cutouts for insertion of accessories,  and coordination requirements with
adjacent work.

B. Samples:  Submit minimum 6" x 6" samples of selected colors and patterns. Where color
is not specified, provide full range of manufacturer's available color samples for selection
by Architect. 

C. Product Data:  Indicate product description, fabrication information, and compliance with
specified performance requirements.

1.3 INFORMATIONAL SUBMITTALS

A. Maintenance Data:  Submit manufacturer's care and maintenance data, including repair
and cleaning instructions.  Include in project closeout documents.

B. Fabricator's Certificate:  Submit certificate from manufacturer stating that fabricator is
certified by manufacturer for this work.

1.4 QUALITY ASSURANCE

A. Fabricator Qualifications:  Firm experienced and licensed by manufacturer for production
of solid surface fabrications similar to that indicated for this Project and with a record of
successful in-service performance, as well as sufficient production capacity to produce
required units without delaying the Work.

B. Fire-Test-Response Characteristics:  Provide materials with surface-burning
characteristics as indicated below, as determined by testing identical products per ASTM
E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction.
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1. Flame Spread:  25 or less.
2. Smoke Developed: 450 or less

1.5 JOB CONDITIONS

A. Do not deliver components to project site until areas are ready for installation.  Store
indoors.

B. Handle materials to prevent damage to finished surfaces.  Provide protective coverings
to prevent physical damage or staining following installation for duration of project.

C. Field Measurements:  Take field measurements prior to preparation of shop drawings and
fabrication, where possible, to ensure proper fitting of work.  Allow for adjustments where
taking of field measurements before fabrication might delay work.

D. Coordination:  Furnish inserts and anchorages which must be built into other work. 
Coordinate delivery with other work to avoid delay.

1.6 WARRANTY

A. General:  The special warranty specified in this Article shall not deprive Owner of other
rights Owner may have under other provisions of the Contract Documents and shall be
in addition to, and run concurrent with, other warranties made by Contractor under
requirements of the Contract Documents.

B. Manufacturer's Warranty.  The manufacturer warrants to the original purchaser for
commercial use that the manufacturer will at its option repair or replace, without charge,
such product if it fails due to a manufacturing defect during the first 10 years after initial
installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design Manufacturers: Provide Basis of Design Products or equal product of
one of the following:

1. AristechAcrylics, LLC.
2. DuPont Polymers
3. Formica 
4. Wilsonart Engineered Surfaces, LLC

2.2 MATERIALS

A. General:  Provide materials which have been selected for surface flatness and
smoothness.  Exposed surfaces which exhibit pitting, seam marks, roller marks, stains,
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discolorations, telegraphing of core material, or other imperfections on finished units are
not acceptable.

B. Solid Surface Material:  Homogeneous solid sheets of filled plastic resin complying with
ICPA SS-1.

1. Thickness: 12 mm (1/2").
2. Color(s) and Pattern(s): As selected by Architect.
3. Finish:  Semigloss.
4. Basis of Design Products: Corian Solid Surface by DuPont Polymers,  or equal.

2.3 MISCELLANEOUS MATERIALS

A. Joint Adhesive:  Manufacturer's standard two-part adhesive kit to create inconspicuous,
non-porous joints with chemical bonding.

B.  Installation Adhesive: Product recommended by fabricator for each substrate for secure
anchorage.

2.4 FABRICATION

A. General:  All fabrications shall be made using solid surface material.  Fabrications shall
be adhesively jointed with no exposed seams and having edge details as indicated on
drawings.  No exposed fasteners shall be allowed.

B. Factory fabricate components into single unit to sizes and shapes indicated, in
accordance with approved shop drawings.

C. Form joints between components using manufacturer's standard joint adhesive without
conspicuous joints.

D. Provide factory cutouts for bowls, plumbing fittings and accessories as indicated on the
drawings.

E. Cut and finish component edges with clean, sharp returns.  Route radii and contours to
template.  Repair or reject defective and inaccurate work.

F. Countertops:  Fabricate tops in one piece.  Comply with solid surfacing material
manufacturer's recommendations for adhesives, sealers, fabrication, and finishing. 
Provide countertops with backsplash, endsplashes, aprons and nosings as shown. 

1. Total countertop thickness shall be as indicated on the Drawings or if not indicated,
1-1/2" thick. Provide built-up fabrication as required to obtain required total
thickness.

2. Countertop Edges: Built-up, 1-1/2" thick, with eased edge

G. Allowable Tolerances

1. Variation in component size:  ±1/8".
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2. Location of openings:  ±1/8" from indicated location.

PART 3 - EXECUTION

3.1 INSPECTION

A. Examine surface to receive work and conditions under which work will be installed.  Do
not proceed with work until all unsatisfactory conditions are corrected.

3.2 INSTALLATION 

A. Install components plumb and level, scribed to adjacent finishes, in accordance with
approved shop drawings and product installation data.

B. Form field joints using manufacturer's recommended adhesive, with joints inconspicuous
in finished work.  Keep components and hands clean when making joints.

3.3 ADJUST AND CLEAN

A. Clean exposed surfaces using materials and methods recommended by manufacturer,
and provide protection as necessary to prevent damage during remainder of construction
period. Repair work or replace damaged work that cannot be repaired as required.

B. Keep components and hands clean during installation.  Remove adhesives, sealants,
and other stains.  Replace stained components.

END OF SECTION 066116
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SECTION 071113 - BITUMINOUS DAMPPROOFING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Cold-applied, cut-back asphalt dampproofing for exterior foundation wall locations.
2. Drainage protection board for vertical applications

B. Related Sections Include the Following:

1. Division 07 Section "Thermal Insulation" for below-grade rigid insulation installed
with dampproofing.

1.2 SUBMITTALS

A. Product data for each type of product specified, including data substantiating that
materials comply with requirements for each dampproofing material specified.  Include
recommended method of application, recommended primer, number of coats, coverage
or thickness, and recommended protection course.

1. Certification by dampproofing manufacturer that products supplied comply with
local regulations controlling use of volatile organic compounds (VOCs).

1.3 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experienced Installer who has completed bituminous
dampproofing similar in material, design, and extent to that indicated for this Project and
with a record of successful in-service performance.

B. Single-Source Responsibility:  Obtain primary dampproofing materials and primers from
one source and by a single manufacturer.  Provide secondary materials only as
recommended by manufacturer of primary materials.

1.4 PROJECT CONDITIONS

A. Substrate:  Proceed with dampproofing only after substrate construction and penetrating
work have been completed.

B. Weather Limitations:  Proceed with dampproofing only when existing and forecasted
weather conditions will permit work to be performed according to manufacturer's
recommendations and warranty requirements.

071113 - 1              BITUMINOUS DAMPPROOFING
        



16 September 2024 Chappaqua Central School District
Issue for Bid DWCI - New Construction & Athletic Upgrades

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by Karnak
Chemical Corporation, or equivalent products by one of the following:

1. Henry, a Carlisle Company
2. W.R. Meadows, Inc.

2.2 BITUMINOUS DAMPPROOFING

A. General:  Provide products recommended by manufacturer for designated application.

B. Cold-Applied, Asphalt Emulsion Dampproofing:  Asphalt-based emulsions manufactured
from refined asphalt, clay emulsifiers, and selected fibers, applied by spray, roller or
brush; meeting ASTM D1227, Type II, Class I

1. Basis of Design Product: Karnak 220 Fibered Emulsion Dampproofing, or equal.

2.3 MOLDED SHEET DRAINAGE PANELS

A. Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel: Manufactured composite
drainage panels, 3-dimensional, nonbiodegradable, manufactured with a permeable
geotextile bonded to molded-plastic-sheet drainage core and designed to effectively
convey water.

1. Vertical Application:   Provide product with properties suitable for use vertically:
a. Thickness:  0.40 inches (10.16 mm) min.
b. Compressive Strength per ASTM D 1621:  15,000 pounds per sq. ft.. 
c. Filter Fabric Tensile Strength per ASTM D 4632:  100 pounds min.
d. Filter Fabric Puncture Resistance per ASTM D 4833:  65 pounds.
e. Filter Fabric Apparent Opening Size per ASTM D 4751: Sieve size 70 max.

2. Basis of Design Product: Provide Hydroduct 220 by GCP Applied Technologies,
Inc. or one of the following:
a. CCW MiraDRAIN 6000/6200, Carlisle Coatings and Waterproofing.
b. Hydrodrain 400, American Hydrotech, Inc.

2.4 MISCELLANEOUS MATERIALS

A. Primer: As recommended by manufacturer for applications indicated.

B. Rigid Insulation: Specified in Division 07 Section "Thermal Insulation".

PART 3 - EXECUTION
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3.1 PREPARATION

A. Clean substrate of projections and substances detrimental to work; comply with
recommendations of prime materials manufacturer.

B. Fill voids, seal joints, and apply bond breakers, if any, as recommended by prime
materials manufacturer, with particular attention at construction joints.

C. Install separate flashings and corner protection stripping, as recommended by prime
materials manufacturer, where indicated to precede application of dampproofing.  Comply
with details shown and with manufacturer's recommendations.  Pay particular attention
to requirements at building expansion joints, if any.

D. Protection of Other Work:  Do not allow liquid and mastic compounds to enter and clog
drains and conductors.  Prevent spillage and migration onto other surfaces of work by
masking or otherwise protecting adjoining work.

3.2 INSTALLATION, GENERAL

A. Comply with manufacturer's recommendations except where more stringent requirements
are indicated and where Project conditions require extra precautions to ensure
satisfactory performance of work.

B. Application:  Apply dampproofing to the following surfaces.

1. Exterior surface of exterior concrete walls that are faced with stone veneer or brick
where indicated on Drawings, to prevent water-vapor penetration through the wall.

2. Other locations indicated on the Drawings.

3.3 COLD-APPLIED, ASPHALT EMULSION DAMPPROOFING

A. Spray, roller or brush apply a single coat of asphalt emulsion dampproofing in
accordance with manufacturer’s directions.

3.4 MOLDED SHEET DRAINAGE PANELS

A. Place and secure molded-sheet drainage panels with geotextile facing away from wall
surface, according to manufacturer's written instructions over installed dampproofing. 
Use adhesives that do not penetrate dampproofing.  Lap edges and ends of geotextile
to maintain continuity.  Protect installed molded-sheet drainage panels by installing
protection course of rigid insulation over drainage panel, as indicated on Drawings

3.5 INSULATION INSTALLATION

A. Install single layer of board insulation over installed drainage panel as indicated on
Drawings. Cut and fit to within 3/4 inch (19 mm) of projections and penetrations

B. On vertical surfaces, set insulation units in adhesive or tape applied according to
manufacturer's written instructions.
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C. Protect during subsequent construction operations

END OF SECTION 071113
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SECTION 071326 – SELF-ADHERING SHEET WATERPROOFING  
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Types of sheet waterproofing specified in this Section include the following: 

1. Rubberized asphalt sheet waterproofing for below grade applications at pit walls. 
2. Drainage protection board for vertical applications. 

B. Related Sections Include the Following: 

1. Division 07 Section "Thermal Insulation" for below-grade rigid insulation installed 
with waterproofing. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference:  Conduct conference at Project site in compliance with the 
following: 

1. Before installing waterproofing, meet with Owner, Architect, consultants, 
independent testing agency, waterproofing manufacturer, and other concerned 
entities. 

2. Review requirements for waterproofing, including surface preparation specified 
under other Sections, substrate condition and pretreatment, minimum curing 
period, forecasted weather conditions, special details and sheet flashings, 
installation procedures, inspection and testing procedures, and protection and 
repairs. 

3. Notify participants at least 7 days before conference. 

1.3 ACTION SUBMITTALS 

A. Product Data for each type of waterproofing specified, including manufacturer's written 
instructions for evaluating, preparing, and treating substrate, technical data, and tested 
physical and performance properties. 

1. Certification by waterproofing materials manufacturer that products supplied 
comply with local VOC regulations. 

B. Shop Drawings showing locations and extent of waterproofing, including details for 
substrate joints and cracks, sheet flashings, penetrations, tie-ins with adjoining 
construction, and other termination conditions. 

C. Samples, 3-by-6-inch minimum size, of each waterproofing and associated materials 
required for Project. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. Submit certificates signed by manufacturer stating that 
installers comply with requirements under the "Quality Assurance" Article 

B. Sample Warranties: For special warranties. 

1.5 QUALITY ASSURANCE 

A. Manufacturer's Qualifications:  Obtain primary waterproofing materials of each type 
required from a single manufacturer that has been producing such materials for a 
minimum of ten years.  Provide secondary materials only as recommended by 
manufacturer of primary materials. 

B. Installer:  A firm with not less than five waterproofing projects similar to requirements 
(including size and scope) for this Project with satisfactory in-service performance and 
which is acceptable to primary waterproofing materials manufacturer. 

C. Single-Source Responsibility:  Obtain waterproofing materials from a single 
manufacturer regularly engaged in manufacturing waterproofing. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in original packages with seals unbroken, labeled with 
manufacturer's name, product, date of manufacture, and directions for storage. 

B. Store materials in their original undamaged packages in a clean, dry, protected location 
and within temperature range required by waterproofing manufacturer.  Protect stored 
materials from direct sunlight. 

1.7 PROJECT CONDITIONS 

A. Substrate:  Proceed with work after substrate construction, openings, and penetrating 
work have been completed and areas are free of standing or running water, ice, and 
frost.  Verify that concrete is dry, smooth, and free from sharp or ragged out-angles, 
honeycombing, rock pockets, depressions, and projections. 

B. Environmental Conditions:  Apply waterproofing within range of ambient and substrate 
temperatures recommended by waterproofing manufacturer.  Do not apply 
waterproofing to a damp or wet substrate. 

1. Do not apply waterproofing in snow, rain, fog, or mist. 
2. Proceed with waterproofing and associated work only when existing and 

forecasted weather conditions will permit work to be performed in accordance 
with manufacturers' recommendations and warranty requirements. 

C. Do not install waterproofing where it will be exposed to rain, sleet or snow for any 
duration prior to the installation of toppings or other adjacent materials. 

1.8 WARRANTY 
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A. The warranty shall not deprive the Owner of other rights the Owner may have under 
other provisions of the Contract Documents and will be in addition to and run 
concurrent with other warranties made by the Contractor under requirements of the 
Contract Documents. 

B. Special Warranty:  Submit a written warranty executed by the manufacturer, agreeing 
to repair or replace sheet membrane waterproofing that fails in materials or 
workmanship within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Provide waterproofing system with all auxiliary components as required and 
recommended by manufacturer for applications indicated; manufactured by one of the 
following, or equal: 

1. Carlisle Coatings and Waterproofing 
2. GCP Applied Technologies, Inc. 
3. Tamko Roofing Products, Inc. 

2.2 RUBBERIZED ASPHALT SHEET WATERPROOFING 

A. Self-adhesive, cold-applied composite sheet consisting of a thickness of 1.4 mm (0.056 
in.) of rubberized asphalt and 0.1 mm (0.004 in.) of cross-laminated, high density 
polyethylene film, formed into uniform flexible sheets of not less than 1.5 mm  (0.060 
inch) thick, complying with the following: 

1. Tensile Strength: 325 psi minimum; ASTM D 412. 
2. Ultimate Elongation:  300 percent minimum; ASTM D 412. 
3. Puncture Resistance: 50 lbs minimum; ASTM E 154. 
4. Hydrostatic Head Resistance: 230 feet minimum; ASTM D 5385. 
5. Water Absorption:  Not more than 0.1 percent weight gain after 48 hours' 

immersion at 70 deg F  (21 deg C); ASTM D 570. 
6. Permeance:  0.1 perm maximum; ASTM E 96, Section 12 – Water Method.   

B. Basis of Design Product: Provide Bituthene System 3000 by GCP Applied 
Technologies, Inc. or one of the following: 

 
1. CCW MiraDRI 860/861, Carlisle Coatings and Waterproofing. 
2. TW-60; Tamko Roofing Products, Inc. 

 
2.3 AUXILIARY MATERIALS 

A. General:  Furnish auxiliary materials recommended by waterproofing manufacturer for 
intended use and compatible with sheet waterproofing. 
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B. Adhesives and Joint Tape:  Provide types of adhesive compound and tapes 
recommended by waterproofing sheet manufacturer for bonding to substrate (if 
required), for waterproofing seams in membrane, and for waterproofing joints between 
membrane and flashings, adjoining surfaces, and projections through membrane. 

C. Primers:  Provide type of concrete primer recommended by manufacturer of sheet 
waterproofing material for applications required. 

D. Flashing Materials:  Except as otherwise indicated, provide types of flexible sheet 
material for flashing as recommended by waterproofing sheet manufacturer. 

E. Trowelable Liquid Membrane:  Two component, cold-applied trowel grade 
waterproofing material used to flash corners, form fillets and detail hard-to-reach areas.  
Type recommended by membrane manufacturer, compatible with membrane. 

F. Metal Termination Bars: Aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) 
thick, predrilled at 9-inch (229-mm) centers. 

G. Rigid Insulation: Specified in Division 07 Section “Thermal Insulation”. 

H. Waterstops: Hydrophilic waterstop for non-moving concrete construction joints. 

1. Basis of Design Product: Adcor by GCP Applied Technologies or equal. 

2.4 MOLDED-SHEET DRAINAGE PANELS 

A. Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel: Manufactured composite 
drainage panels, 3-dimensional, nonbiodegradable, manufactured with a permeable 
geotextile bonded to molded-plastic-sheet drainage core and designed to effectively 
convey water. 

1. Vertical Application:   Provide product with properties suitable for use vertically: 
a. Thickness:  0.40 inches (10.16 mm) min. 
b. Compressive Strength per ASTM D 1621:  15,000 pounds per sq. ft..  
c. Filter Fabric Tensile Strength per ASTM D 4632:  100 pounds min. 
d. Filter Fabric Puncture Resistance per ASTM D 4833:  65 pounds. 
e. Filter Fabric Apparent Opening Size per ASTM D 4751: Sieve size 70 max. 
f. Basis of Design Product: Provide Hydroduct 220 by GCP Applied 

Technologies, Inc. or one of the following: 
1) CCW MiraDRAIN 6000/6200, Carlisle Coatings and Waterproofing. 
2) Hydrodrain 400, American Hydrotech, Inc. 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions under which waterproofing systems will be 
applied, with Installer present, for compliance with requirements.  Do not proceed with 
installation until unsatisfactory conditions have been corrected. 
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1. Do not proceed with installation until after minimum concrete curing period 
recommended by waterproofing manufacturer. 

2. Verify substrate is visibly dry and free of moisture.  Test for capillary moisture by 
plastic sheet method according to ASTM D 4263. 

3. Notify Architect in writing of anticipated problems using waterproofing over 
substrate. 

3.2 SURFACE PREPARATION 

A. General:  Comply with manufacturer's instructions for preparing surface. 

B. Clean, prepare, and treat substrate according to manufacturer's written instructions.  
Provide clean, dust-free, and dry substrate for waterproofing application. 

C. Mask off adjoining surfaces not receiving waterproofing to prevent spillage affecting 
other construction. 

D. Remove grease, oil, bitumen, form release agents, paints, and other penetrating 
contaminants from concrete. 

E. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate 
pockets, holes, and other voids. 

F. Prepare, fill, prime, and treat joints and cracks in substrate in accordance with 
manufacturer’s directions.  Remove dust and dirt from joints and cracks according to 
ASTM D 4258. 

G. Corners:  Prepare, prime, and treat inside and outside corners according to 
ASTM D 6135 and manufacturer’s directions. 

H. Prepare, treat, and seal vertical and horizontal surfaces at terminations and 
penetrations through waterproofing and at drains and protrusions according to 
ASTM D 6135. 

I. Apply primer to substrate surfaces at rate recommended by manufacturer of primary 
waterproofing materials.  Prime only area that will be covered by waterproofing 
membrane in same working day.  Reprime areas not covered by waterproofing 
membrane within 24 hours. 

3.3 INSTALLATION, GENERAL 

A. Comply with manufacturer's instructions for handling and installing sheet waterproofing 
materials.  

1. Apply rubberized asphalt membrane waterproofing to vertical surfaces of elevator 
pit, foundation walls, and elsewhere as indicated on drawings. 

B. Coordinate installing waterproofing materials with associated work to provide complete 
system complying with combined recommendations by manufacturers and installers 
involved in Work.  Schedule installation to minimize exposure of sheet waterproofing 
materials. 
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3.4 RUBBERIZED ASPHALT SHEET WATERPROOFING APPLICATION 

A. Accurately align sheets and maintain uniform side and end laps of minimum 
dimensions required.  Stagger end laps. 

B. Apply bonding adhesive to substrate at required rate and allow to partially dry. 

C. Apply waterproofing sheet to vertical surfaces in shingled fashion, starting at the low 
point and working toward high point of wall.  Overlap all side seams a minimum of 2-
1/2 inches and end laps a minimum of 5 inches. Roll all membrane with hand roller.  
Firmly press edges of membrane to surfaces to provide watertight seal.  Apply bead of 
mastic to all terminations. 

1. Provide a fillet of liquid membrane at all inside corners covered with sheet 
waterproofing prior to flashing with sheet waterproofing. 

D. Seal projections through membrane and seal seams.  Bond to vertical surfaces and 
also, where shown or recommended by manufacturer, bond to horizontal surfaces. 

E. Spread sealant or mastic bed over deck drain flange at deck drains and securely seal 
waterproofing sheet in place with clamping ring. 

F. Apply continuous sheets over sheet strips bridging substrate cracks, construction, and 
contraction joints 

G. For vertical and sloped-wall membrane, finish in termination bar; otherwise finish under 
flashing or under masonry in joint.  Seal exposed edges with mastic or sealant. 

H. Repair tears, voids, and lapped seams in waterproofing not complying with 
requirements.  Slit and flatten fishmouths and blisters.  Patch with sheets extending 6 

inches (150 mm) beyond repaired areas in all directions. 

I. Correct deficiencies in or remove sheet waterproofing that does not comply with 
requirements, repair substrates, reapply waterproofing, and repair sheet flashings. 

J. Immediately install drainage panels with butted joints over waterproofing membrane 

3.5 MOLDED-SHEET DRAINAGE PANEL INSTALLATION 

A. Place and secure molded-sheet drainage panels with geotextile facing away from wall 
surface, according to manufacturer's written instructions over installed waterproofing 
membrane.  Use adhesives that do not penetrate waterproofing.  Lap edges and ends 
of geotextile to maintain continuity.  Protect installed molded-sheet drainage panels by 
installing protection course of rigid insulation over drainage panel, as indicated on 
Drawings. 

3.6 INSULATION INSTALLATION 

A. Install single layer of board insulation over installed drainage panel as indicated on 
Drawings. Cut and fit to within 3/4 inch (19 mm) of projections and penetrations 
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B. On vertical surfaces, set insulation units in adhesive or tape applied according to 
manufacturer's written instructions. 

C. Protect during subsequent construction operations. 

3.7 PROTECTING AND CLEANING 

A. Protect waterproofing from damage and wear during application and remainder of 
construction period according to manufacturer's written instructions.  Do not allow 
traffic of any type on unprotected membrane. 

B. Protect installed insulation from damage due to ultraviolet light exposure, physical 
abuse, and other causes.  Provide temporary coverings where insulation will be subject 
to abuse and cannot be concealed and protected by permanent construction 
immediately after installation. 

C. Clean spillage and soiling from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction. 

 
 

END OF SECTION 071326 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Foam-plastic board insulation, for below grade. 
2. Spray foam insulation, closed cell type. 

B. Related Sections: 
 

1. Section 042000 "Unit Masonry" for insulation installed in masonry cells. 
2. Section 075323 “EPDM Roofing” for insulation installed as part of EPDM roofing 

system. 
3. Section 078446 "Joint Firestopping" for insulation installed as part of a perimeter 

joint firestopping system. 

1.2 ACTION SUBMITTALS 

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

1.3 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for each product. 

B. Research/Evaluation Reports: For foam-plastic insulation, from ICC-ES. 

C. Qualification Data: For spray foam Installer 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: As determined by testing identical products according 
to ASTM E 84 by a qualified testing agency. Identify products with appropriate 
markings of applicable testing agency. 

B. Spray Foam Applicator:  An authorized representative who is trained and approved by 
manufacturer 

1.5 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. Store spray foam materials in an area protected from freezing and overheating damage 
and in accordance with manufacturer's instructions. 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
  

                                                                072100 - 2  THERMAL INSULATION 

C. 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 before installation time. 

3. Quickly complete installation and concealment of foam-plastic board insulation in 
each area of construction. 

PART 2 - PRODUCTS 

2.1 FOAM-PLASTIC BOARD INSULATION 

A. Extruded-Polystyrene Board Insulation: ASTM C 578, of type and minimum 
compressive strength indicated below, with maximum flame-spread and smoke-
developed indexes of 75 and 450, respectively, per ASTM E 84. 
 
1. Basis of Design Product: Styrofoam Brand SM Insulation by DuPont (formerly 

Dow) or equal products by one of the following:  
a. DiversiFoam Products. 
b. Owens Corning. 

2. Type IV, 25 psi (173 kPa). 
3. Thickness: As indicated on Drawings for each application.  
4. Edges: Square edge or shiplap edge boards, manufacturer’s standard for 

thicknesses required. 
5. Applications: Below grade applications.  

B. Adhesive for Bonding Insulation: Product with demonstrated capability to bond 
insulation securely to substrates without damaging insulation and substrates. 

1. VOC Limits:  Provide adhesives with VOC content not more than 50 g/L when 
calculated according to 40 CFR 59, Subpart D (EPA method 24). 

2.2 SPRAY FOAM INSULATION 

A. Closed-Cell Spray Polyurethane Foam: ASTM C1029, Type II, minimum density of 2.0 
lb/cu. ft. and minimum aged R-value of 7.4 deg F x h x sq. ft./Btu at 75 deg F  at 1 inch 
thickness, with maximum flame-spread and smoke-developed indexes of 25 and 450, 
respectively, per ASTM E 84. 

1. Compressive Strength: Minimum 31 psi 
2. Basis of Design Product: Provide HeatLok HFO Pro by Huntsman Building 

Solutions  or comparable product by one of the following:  
a. Carlisle 
b. DuPont (formerly Dow). 
c. Henry Company. 

3. Application: Provide for voids at sloped roof assembly as indicated on Drawings. 
4. Spray foam must be covered with an approved intumescent when left exposed. 

http://www.specagent.com/LookUp/?uid=123456799701&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799701&mf=04&&mf=04&src=wd
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B. Intumescent Coating for Closed Cell Spray Foam: Provide intumescent coating over 
spray foam for use as an alternative thermal barrier as required by the NYS Building 
Code. Intumescent coating product shall be approved by spray foam manufacturer and 
listed as part of the spray foam assembly. Thickness as required to meet Code. For the 
Basis of Design Product listed above, provide one of the following: 

1. DC315 by International Fireproof Technology, Inc. 
2. No-Burn Plus ThB by No Burn Inc. 

2.3 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by spray foam insulation manufacturer where required 
for adhesion of insulation to substrates 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of substances that are harmful to insulation or vapor retarders, 
including removing projections capable of puncturing vapor retarders, or that interfere 
with insulation attachment. 

B. Priming: Prime substrates where recommended by spray foam 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. 

3.2 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications indicated. 

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. Cut and fit tightly around 
obstructions and fill voids with insulation. Remove projections that interfere with 
placement. 

D. Provide sizes to fit applications indicated and selected from manufacturer's standard 
thicknesses, widths, and lengths. Apply single layer of insulation units to produce 
thickness indicated unless multiple layers are otherwise shown or required to make up 
total thickness. 

3.3 INSTALLATION OF BELOW-GRADE INSULATION 

A. On vertical surfaces, set insulation units using manufacturer's recommended adhesive 
according to manufacturer's written instructions. Extend insulation to dimension below 
exterior grade line as indicated. 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
  

                                                                072100 - 4  THERMAL INSULATION 

1. Where below grade insulation is installed over drainage protection board and 
installed waterproofing membrane, install boards vertically, loose laid.  

B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written 
instructions. Stagger end joints and tightly abut insulation units. 

3.4 INSTALLATION OF SPRAY FOAM INSULATION  

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications. 

B. Spray insulation to envelop entire area to be insulated and fill voids. 

C. Apply in multiple passes to not exceed maximum thicknesses recommended by 
manufacturer. Do not spray into rising foam. 

D. Do not apply insulation within 3 inches (76 mm) of heat-emitting devices or where 
temperature exceeds 200 deg F (93 deg C) per ASTM C411, or in accordance with 
applicable codes. 

E. Framed Construction: Install into cavities formed by framing members to achieve 
thickness indicated on Drawings. 

F. Cavity Walls: Install into cavities to fully fill void. 

G. Miscellaneous Voids: Apply in accordance with manufacturer's written instructions 

H. Fully cover spray foam insulation with intumescent coating in accordance with 
manufacturer’s directions. 

3.5 PROTECTION 

A. Protect installed insulation and vapor retarders 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 072100 
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SECTION 074113 - METAL ROOF PANELS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Factory-formed and field-assembled, insulated metal profiled panels used for roof
applications.

2. Factory-formed and field-assembled, standing-seam metal panels used for roof
applications

3. Fasteners and clips
4. Flashing, trim, fascia, closures and other components of roof panel system.
5. Sheet underlayment.
6. Snow guards

B. Related Sections Include the Following:

1. Division 07 Section "Joint Sealants" for field-applied sealants not otherwise
specified in this Section.

1.2 PERFORMANCE REQUIREMENTS

A. General:  Provide metal roof panel assemblies that comply with performance
requirements specified as determined by testing manufacturers' standard assemblies
similar to those indicated for this Project, by a qualified testing and inspecting agency.

B. Wind-Uplift Resistance:  Provide metal roof panel assemblies that comply with UL 580
for wind-uplift resistance class indicated.

C. FMG Listing:  Provide metal roof panels and component materials that comply with
requirements in FMG 4471 as part of a panel roofing system and that are listed in FMG's
"Approval Guide" for Class 1 or noncombustible construction, as applicable.  Identify
materials with FMG markings.

1. Fire/Windstorm Classification:  Class 1A- 90.
2. Hail Resistance: SH.

D. Thermal Movements:  Provide metal roof panel assemblies 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.
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1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100
deg C), material surfaces.

E. Insulated Roof Panel Air Infiltration, ASTM E 1680: Maximum 0.023 cfm/sq. ft. (0.115 L/s
per sq. m) at static-air-pressure difference of 12 lbf/sq. ft. (575 Pa).

F. Insulated Roof Panel Water Penetration Static Pressure, ASTM E 1646: No uncontrolled
water penetration at a static pressure of 20 lbf/sq. ft. (958 Pa).

1.3 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for each type of metal roof panel and accessory.

B. Shop Drawings:  Show fabrication and installation layouts of metal roof panels; details
of edge conditions, joints, panel profiles, corners, anchorages, trim, flashings, closures,
and accessories; and special details.  Distinguish between factory- and field-assembled
work.

1. Show locations and spacing of snow guards, in compliance with manufacturer’s
recommendations..

C. Samples for Initial Selection:  For each type of metal roof panel indicated with
factory-applied color finishes.  Include similar Samples of trim and accessories involving
color selection.

D. Samples for Verification:  For each type of exposed finish required, prepared on Samples
of size indicated below.

1. Metal Roof Panels:  12-inches (300 mm) long by actual panel width.  Include
fasteners, clips, closures, and other metal roof panel accessories.

2. Trim and Closures:  12-inches (300 mm) long.  Include fasteners and other
exposed accessories.

3. Accessories:  12-inch- (300-mm-) long Samples for each type of accessory.
4. Snow Guard: 6 inch long section of pipe and one each base plate and bracket unit,

for each type provided in the Work.

E. Qualification Data:  For Installer.

F. Maintenance Data:  For metal roof panels to include in maintenance manuals.

G. Warranties:  Special warranties specified in this Section.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.

1. Engineering Responsibility:  Preparation of data for metal roof panels, including
Shop Drawings, based on testing and engineering analysis of manufacturer's
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standard units in assemblies similar to those indicated for this Project.

B. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated,
as documented according to ASTM E 548.

C. Source Limitations:  
1. Obtain each type of metal roof panels through one source from a single

manufacturer. 
2. All snow guard systems for entire project shall be obtained from a single

manufacturer.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, sheets, metal roof panels, and other manufactured items so as not
to be damaged or deformed.  Package metal roof panels for protection during
transportation and handling.

B. Unload, store, and erect metal roof panels in a manner to prevent bending, warping,
twisting, and surface damage.

C. Stack metal roof panels on platforms or pallets, covered with suitable weathertight and
ventilated covering.  Store metal roof panels to ensure dryness.  Do not store metal roof
panels in contact with other materials that might cause staining, denting, or other surface
damage.

D. Protect strippable protective covering on metal roof panels from exposure to sunlight and
high humidity, except to extent necessary for period of metal roof panel installation.

1.6 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted
weather conditions permit assembly of metal roof panels to be performed according to
manufacturers' written instructions and warranty requirements.

B. Field Measurements:  Verify locations of roof framing and roof opening dimensions by
field measurements before metal roof panel fabrication and indicate measurements on
Shop Drawings.

1.7 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair
or replace components of metal roof panel assemblies that fail in materials or
workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures, including rupturing, cracking, or puncturing.
b. Deterioration of metals, metal finishes, and other materials beyond normal

weathering.
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2. Warranty Period: Five (5) years from date of Substantial Completion.

B. Special Warranty on Panel Finishes:  Manufacturer's standard form in which
manufacturer agrees to repair finish or replace metal roof panels that show evidence of
deterioration of factory-applied finishes within specified warranty period.

1. Finish Warranty Period: Twenty (20) years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PANEL MATERIALS

A. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with ASTM
A653/A653M, G90 (Z275) coating designation, or aluminum-zinc alloy-coated steel sheet
complying with ASTM A792/A792M, Class AZ50 (Class AZM150) coating designation;
structural quality. Prepainted by the coil-coating process to comply with ASTM
A755/A755M.

B. Panel Sealants:

1. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene
compound sealant tape with release-paper backing.  Provide permanently elastic,
nonsag, nontoxic, nonstaining tape ½ inch (13 mm) wide and 1/8 inch (3 mm) thick.

2. Joint Sealant:  ASTM C 920; elastomeric polyurethane, polysulfide, or silicone
sealant; of type, grade, class, and use classifications required to seal joints in metal
roof panels and remain weathertight; and as recommended in writing by metal roof
panel manufacturer.

3. Butyl-Rubber-Based, Solvent-Release Sealant:  ASTM C 1311.

2.2 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Sheet:  30 to 40 mils thick minimum, consisting of
slip-resisting, polyethylene-film top surface laminated to layer of butyl or SBS-modified
asphalt adhesive, with release-paper backing; cold applied.  Provide primer when
recommended by underlayment manufacturer.

1. Thermal Stability:  Stable after testing at 240 deg F; ASTM D 1970.
2. Low-Temperature Flexibility:  Passes after testing at minus 20 deg F;

ASTM D 1970.
3. Basis-of-Design Product: Subject to compliance with requirements, provide ATAS

International, Inc.; ATA-Shield Underlayment or comparable product by one of the
following:
a. GCP Applied Technologies; Grace Ultra.
b. Owens Corning; Titanium PSU30 Roof Underlayment

B. Building Paper Slip Sheet:  Minimum 35 lb/100 sq. ft., rosin sized.

2.3 SNOW GUARDS

074113 - 4                                   METAL ROOF PANELS
 



16 September 2024 Chappaqua Central School District
Issue for Bid DWCI - New Construction & Athletic Upgrades

A. Basis of Design Products: Provide specified products manufactured by Alpine
SnowGuards, or equal by one of the following:

1. Berger Bros. Co..
2. M. J. Mullane Company, Inc..
3. Sieger Snow Guards, Inc.
4. Snow Management Systems, a division of Contek, Inc
5. Zaleski

B. Basis of Design Product: Fabricated aluminum two-pipe fence style system designed to
clamp on standing seams of standing seam roofing. 

1. Clamps: Forged from a single aluminum block, 5-1/4" tall and designed to clamp
onto standing seams with set screws; Alpine ASG4025-AL
a. Insulated metal panels; provide single lock type, ½" ot less seam width style.
b. Standing seam panels; provide snap-lock type, style appropriate for width of

seams.

2. Pipes: Aluminum, 1" outside diameter and 0.120" wall thickness extrusions, Alpine
PP75. 

3. Accessories: Provide couplings, end collars and end caps and all other required
accessories for complete installation:

4. Finish: Powder coated in color to match roofing.

2.4 MISCELLANEOUS MATERIALS

A. Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded
studs, and other suitable fasteners designed to withstand design loads.  Provide exposed
fasteners with heads matching color of metal roof panels by means of plastic caps or
factory-applied coating.

1. Fasteners for Roof Panels:  Self-drilling or self-tapping 410 stainless or zinc-alloy
steel hex washer head, with EPDM or PVC washer under heads of fasteners
bearing on weather side of metal roof panels.

2. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws with hex
washer head.

3. Blind Fasteners:  High-strength aluminum or stainless-steel rivets. 

B. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for
15-mil (0.4-mm) dry film thickness per coat.  Provide inert-type noncorrosive compound
free of asbestos fibers, sulfur components, and other deleterious impurities.

2.5 INSULATED METAL ROOF PANELS

A. General:  Provide factory-formed metal roof panels designed to be field assembled by
lapping and interconnecting raised side edges of adjacent panels with joint type indicated
and mechanically attaching panels to supports using concealed clips in side laps. 
Include clips, cleats, pressure plates, and accessories required for weathertight
installation.
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B. Standing Seam, Foamed-Insulation-Core Metal Roof Panels: Structural metal panels
consisting of an exterior metal face with 1/8" deep embossed planks and an interior metal
sheet, with factory foamed-in-place polyurethane core. Panels shall have standing seam
joinery with an interior tongue and groove joint, coupled with a vapor seal in the standing
seam to provide resistance to air and moisture intrusion. Attached with concealed
fasteners to the structure. 

1. Basis-of-Design Product: Metl-Span CFR Insulated Metal Panel by Metl-Span, a
Nucor company, or an approved equivalent product of one of the following:
a. AEP-Span (ASC Profiles).
b. Petersen Aluminum Corp
c. CENTRIA Architectural Systems.
d. ATAS International, Inc 
e. PAC-CLAD Metal Roofing, a Carlisle Company

2. Material: 24 gauge galvanized steel for interior and exterior faces.
a. Exterior Finish:  Fluoropolymer, 2-coat system in custom blue color to match

school’s standard blue color. 
b. Interior Finish: Polyester 2-coat system in Igloo White color.

3. Insulation: Polyurethanee with zero ozone depletion potential blowing agent
a. Closed Cell Content: 90% or more as determined by ASTM D 6226
b. Compressive Strength: As required to meet structural performance

requirements and with a minimum of 22 psi as determined by ASTM D 1621
c. Shear Strength: As required to meet structural performance requirements

and with a minimum of 36 psi as determined by ASTM C 273
d. Thermal Resistance (R-value): 35

4. Clips: Concealed high-performance fastener clip system shall allow for thermal
expansion and contraction and shall meet UL 90 rated requirements. 

5. Panel Coverage: 36"
6. Panel Thickness: 4"

2.6 STANDING-SEAM METAL ROOF PANELS

A. General:  Provide factory-formed metal roof panels designed to be field assembled by
lapping and interconnecting raised side edges of adjacent panels with joint type indicated
and mechanically attaching panels to supports using concealed clips in side laps. 
Include clips, cleats, pressure plates, and accessories required for weathertight
installation.

B. Vertical-Rib, Snap Seamed-Joint, Standing-Seam Metal Roof Panels:  Formed with
vertical ribs at panel edges and intermediate stiffening ribs symmetrically spaced
between ribs; designed for sequential installation by mechanically attaching panels to
supports using concealed clips located under one side of panels and engaging opposite
edge of adjacent panels, and snapping one panel over the adjacent one to form the
seam.
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1. Basis-of-Design Product: Snap Clad by PAC-CLAD Metal Roofing, a Carlisle
Company, or an approved equivalent product of one of the following:
a. AEP-Span (ASC Profiles).
b. Petersen Aluminum Corp
c. CENTRIA Architectural Systems.
d. ATAS International, Inc 

2. Material: 24 gauge galvanized steel, with pencil ribs.
a. Exterior Finish:  Fluoropolymer, 2-coat or 3-coat as selected by Architect.
b. Color: Custom blue color to match school’s standard blue color. 

3. Clips: Concealed high-performance fastener clip system shall allow for thermal
expansion and contraction and shall meet UL 90 rated requirements. 

4. Joint Type: Continuous interlock.
5. Panel Coverage:  16"
6. Panel Seam Height: 1-3/4".
7. Uplift Rating:  UL  90.

2.7 ACCESSORIES

A. Roof Panel Accessories:  Provide components required for a complete metal roof panel
assembly including trim, copings, fasciae, corner units, ridge and hip closures, clips,
flashings, sealants, gaskets, fillers, closure strips, and similar items.  Match material and
finish of metal roof panels, unless otherwise indicated.

1. Closures:  Provide closures at eaves and ridges, fabricated of same metal as metal
roof panels.

2. Clips:  Minimum 0.0625-inch- (1.6-mm-) thick, stainless-steel panel clips designed
to withstand negative-load requirements.

3. Cleats:  Mechanically seamed cleats formed from minimum 0.0250-inch-
(0.64-mm-) thick, stainless-steel.

4. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from
material recommended by manufacturer.

B. Flashing and Trim:  Formed from same material as roofing panels, and same finish.  
Provide flashing and trim as required to seal against weather and to provide finished
appearance.  Locations include, but are not limited to, eaves, rakes, corners, bases,
framed openings, ridges, hips, fasciae, and fillers.  Finish flashing and trim with same
finish system as adjacent metal roof panels.

C. Pipe Flashing:  Premolded, EPDM pipe collar with flexible aluminum ring bonded to base.

2.8 FABRICATION

A. General:  Fabricate and finish metal roof panels and accessories at the factory to
greatest extent possible, by manufacturer's standard procedures and processes, as
necessary to fulfill indicated performance requirements demonstrated by laboratory
testing.  Comply with indicated profiles and with dimensional and structural requirements.
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B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full
length of panel.

C. Where indicated, fabricate metal roof panel joints with factory-installed captive gaskets
or separator strips that provide a tight seal and prevent metal-to-metal contact, in a
manner that will minimize noise from movements within panel assembly.

D. Sheet Metal Accessories:  Fabricate flashing and trim to comply with recommendations
in SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions,
metal, and other characteristics of item indicated. Refer to Section 076200 for additional
requirements.

1. Form exposed sheet metal accessories that are without excessive oil canning,
buckling, and tool marks and that are true to line and levels indicated, with exposed
edges folded back to form hems.

2. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate
elastomeric sealant to comply with SMACNA standards.

3. Conceal fasteners and expansion provisions where possible.  Exposed fasteners
are not allowed on faces of accessories exposed to view.

4. Fabricate cleats and attachment devices from same material as accessory being
anchored or from compatible, noncorrosive metal recommended by metal roof
panel manufacturer.  

5. Size:  As recommended by SMACNA's "Architectural Sheet Metal Manual"  or metal
roof panel manufacturer for application but not less than thickness of metal being
secured.

2.9 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Protect mechanical and painted finishes on exposed surfaces from damage by applying
a strippable, temporary protective covering before shipping.

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces
are acceptable if they are within one-half of the range of approved Samples.  Noticeable
variations in the same piece are not acceptable.  Variations in appearance of other
components are acceptable if they are within the range of approved Samples and are
assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, metal roof panel supports, and other conditions
affecting performance of work.
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1. Examine primary and secondary roof framing to verify that rafters, purlins, angles,
channels, and other structural panel support members and anchorages have been
installed within alignment tolerances required by metal roof panel manufacturer.
a. Panel Support Tolerances for Insulated Metal Panels:: Confirm that metal

panel supports are within tolerances acceptable to metal panel manufacturer
but not greater than the following:
1) 1/1/4 inch in 20 foot in any direction.
2) 3/8 inch  over any single roof plane.
3) At Purlin Spacing 7 feet or less: 1/8 inches, out only.
4) Correct out-of-tolerance work and other deficient conditions prior to

proceeding with insulated metal panel installation.

2. Examine solid roof sheathing to verify that sheathing joints are supported by
framing or blocking and that installation is within flatness tolerances required by
metal roof panel manufacturer.

3. For the record, prepare written report, endorsed by Installer, listing conditions
detrimental to performance of work.

B. Examine roughing-in for components and systems penetrating metal roof panels to verify
actual locations of penetrations relative to seam locations of metal roof panels before
metal roof panel installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Coordinate metal roofing with flashing, trim, and construction of  walls and other adjoining
work to provide a leakproof, secure, and noncorrosive installation.

B. Promptly remove protective film, if any, from exposed surfaces of metal roofing.  Strip
with care to avoid damage to finish.

3.3 UNDERLAYMENT INSTALLATION

A. Self-Adhering Sheet Underlayment:  Install wrinkle free, complying with low-temperature
installation restrictions of underlayment manufacturer if applicable.  Install at locations
indicated on drawings, lapped in direction to shed water.  Lap sides not less than 3-1/2
inches (89 mm).  Lap ends not less than 6 inches (150 mm), staggered 24 inches (600
mm) between courses.  Roll laps with roller.  Cover underlayment within seven days.

B. Cover self-adhering sheet underlayment with building paper slip sheet. Use adhesive for
temporary anchorage, where possible, to minimize use of mechanical fasteners under
metal roofing.  Apply from eave to ridge in shingle fashion and lap joints 2 inches (50
mm) minimum.

3.4 METAL ROOF PANEL INSTALLATION, GENERAL

A. General:  Provide metal roof panels of full length from eave to ridge, unless otherwise
indicated or restricted by shipping limitations.  Anchor metal roof panels and other
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components of the Work securely in place, with provisions for thermal and structural
movement.

1. Field cutting of metal roof panels by torch is not permitted.
2. Install panels perpendicular to roof deck.
3. Rigidly fasten eave end of metal roof panels and allow ridge end free movement

due to thermal expansion and contraction.  Predrill panels.
4. Provide metal closures at rake edges, rake walls and each side of ridge caps.
5. Flash and seal metal roof panels with weather closures at eaves, rakes, and at

perimeter of all openings.  Fasten with self-tapping screws.
6. Locate and space fastenings in uniform vertical and horizontal alignment.
7. Install ridge caps as metal roof panel work proceeds.
8. Locate panel splices over, but not attached to, structural supports.  Stagger panel

splices and end laps to avoid a four-panel lap splice condition.
9. Lap metal flashing over metal roof panels to allow moisture to run over and off the

material.

B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates,
protect against galvanic action by painting contact surfaces with bituminous coating, by
applying rubberized-asphalt underlayment to each contact surface, or by other
permanent separation as recommended by metal roof panel manufacturer.

1. Coat back side of aluminum roof panels with bituminous coating where roof panels
will contact wood, ferrous metal, or cementitious construction.

C. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where
required for weatherproof performance of metal roof panel assemblies.  Provide types
of gaskets, fillers, and sealants indicated or, if not indicated, types recommended by
metal roof panel manufacturer.

1. Seal metal roof panel end laps with double beads of tape or sealant, full width of
panel.  Seal side joints where recommended by metal roof panel manufacturer.

2. Prepare joints and apply sealants to comply with requirements in Division0 7
Section "Joint Sealants."

3.5 FIELD-ASSEMBLED METAL ROOF PANEL INSTALLATION

A. Standing-Seam Metal Roof Panels:  Fasten metal roof panels to supports with concealed
clips at each standing-seam joint at location, spacing, and with fasteners recommended
by manufacturer.

1. Install clips to supports with self-tapping fasteners.
2. Install pressure plates at locations indicated in manufacturer's written installation

instructions.
3. Seam Joint: Snap lock seam as per manufacturer’s directions.
4. Comply with UL-90 uplift requirements for clip spacing and attachment methods.

B. Lap-Seamed, Concealed-Fastener Foamed-Insulation-Core Metal Panels: Install metal
panel system in accordance with manufacturer's written instructions, approved shop
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drawings, and project drawings. Install metal panels in orientation, sizes, and locations
indicated. Anchor panels and other components securely in place. Provide for thermal
and structural movement.

1. Attach panels to metal framing using screws, fasteners, sealants, and adhesives
recommended for application by metal panel manufacturer.

2. Fasten metal panels to supports with fasteners at each location indicated on
approved shop drawings, at spacing and with fasteners recommended by
manufacturer.

3. Cut panels in field where required using manufacturer's recommended methods.
4. Provide weatherproof jacks for pipe and conduit penetrating metal panels.
5. Dissimilar Materials: Where elements of metal panel system will come into contact

with dissimilar materials, treat faces and edges in contact with dissimilar materials
as recommended by metal panel manufacturer.

3.6 ACCESSORY INSTALLATION

A. General:  Install accessories with positive anchorage to building and weathertight
mounting and provide for thermal expansion.  Coordinate installation with flashings and
other components.  Install components required for a complete metal roof panel
assembly including trim, copings, ridge closures, seam covers, flashings, sealants,
gaskets, fillers, closure strips, and similar items.

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written
installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide
concealed fasteners where possible, and set units true to line and level as indicated. 
Install work with laps, joints, and seams that will be permanently watertight and weather
resistant.

1. Install exposed flashing and trim that is without excessive oil canning, buckling, and
tool marks and that is true to line and levels indicated, with exposed edges folded
back to form hems.  Install sheet metal flashing and trim to fit substrates and to
result in waterproof and weather-resistant performance.

2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim. 
Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within
24 inches (600 mm) of corner or intersection.  Where lapped or bayonet-type
expansion provisions cannot be used or would not be sufficiently weather resistant
and waterproof, form expansion joints of intermeshing hooked flanges, not less
than 1 inch (25 mm) deep, filled with mastic sealant (concealed within joints).

C. Pipe Flashing:  Form flashing around pipe penetration and metal roof panels.  Fasten and
seal to metal roof panels as recommended by manufacturer.

3.7 SNOW-GUARD INSTALLATION

A. Snow-Guard:  Install snow-guards according to manufacturer's written installation
instructions, at locations and spacings per manufacturer’s recommendations and
approved shop drawings.
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1. Do not install runs of snow retention more than 100 feet long without a break to
allow for thermal expansion.

3.8 ERECTION TOLERANCES

A. Installation Tolerances:  Shim and align metal roof panel units within installed tolerance
of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within
1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.

3.9 CLEANING AND PROTECTION

A. Remove temporary protective coverings and strippable films, if any, as metal roof panels
are installed, unless otherwise indicated in manufacturer's written installation instructions. 
On completion of metal roof panel installation, clean finished surfaces as recommended
by metal roof panel manufacturer.  Maintain in a clean condition during construction.

B. Replace metal roof panels that have been damaged or have deteriorated beyond
successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 074113
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SECTION 074636 - SOLID COMPOSITE ARCHITECTURAL CEILING PANELS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Exterior decorative high-pressure compact laminate (HPL) panels  used at canopy
ceilings.

2. Metal subframe and furring members.
3. Exposed fasteners.

1.2 PERFORMANCE REQUIREMENTS

A. General:  Provide panels complying with performance requirements indicated and
capable of withstanding structural movement, thermally induced movement, and
exposure to weather without failure or infiltration of water into the building interior.

B. Surface- Burning Characteristics: Provide composite wall panels having materials with
the following surface-burning characteristics as determined by testing identical products
in accordance with E 84 by UL or another testing and inspecting agency acceptable to
authorities having jurisdiction:

1. Flame-Spread Index: 25 or less (Type I, Class A).
2. Smoke-Developed Index: 450 or less.

C. Thermal Movement:  Completed composite panels and flashing system shall be capable
of withstanding expansion and contraction of components caused by changes in
temperature without buckling, producing stress on structure, anchors or fasteners, or
reducing performance ability. Provide composite wall panel assemblies that allow for
noiseless thermal movements resulting from the following range in ambient temperatures
and that prevent buckling, opening of joints, overstressing of components, failure of joint
sealants, failure of connections, and other detrimental effects:

1. Ambient Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg
C).

1.3 SUBMITTALS

A. Product Data:  Include manufacturer's product specifications, standard details, certified
product test results, and general recommendations, as applicable to materials and
finishes for each component and for total panel assemblies.

B. Shop Drawings:  Show layout, profiles, and product components, including the following:

1. Edge conditions.
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2. Panel joints.
3. Anchorage including manufacturer’s metal subframe system components.
4. Accessories.
5. Exposed fastening locations.
6. Finishes, colors, and textures.

C. Samples for Verification:  Provide sample panels 12-inches (300 mm) long by actual
panel width, in the profile, style, color, and texture indicated.  Include panel accessories
and fasteners.

D. Quality Assurance: Provide the following:

1. Product Test Reports: Certified test reports showing compliance with specified
performance characteristics and physical properties.

2. Qualification Certificates: Certificate indicating compliance with qualification
requirements in Quality Assurance Article.

3. Product certificates signed by manufacturer certifying materials comply with
specified performance characteristics, criteria, and physical requirements.

4. Manufacturer’s Instructions: Manufacturer’s installation instructions.

E. Operation and Maintenance Data: Submit operation and maintenance data for installed
products in accordance with Division 01 Section “Closeout Procedures.” Include methods
for maintaining installed products and precautions against cleaning materials and
methods detrimental to finishes and performance.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experienced installer, approved by the manufacturer, 
who has completed composite panel projects similar in material, design, and extent to
that indicated for this Project and with a record of successful in-service performance.

B. Manufacturer Qualifications: Manufacturer producing product in ISO 9001 certified facility,
capable of providing service representation during fabrication and approving application
method.

1. Obtain fabrications through one source from a single manufacturer.

C. Mockups:  Before installing composite panels, construct mockups for each form of
construction and finish required to verify selections made under Sample submittals and
to demonstrate aesthetic effects and qualities of materials and execution.  Build mockups
to comply with the following requirements, using exposed and concealed materials
indicated for the completed Work.

1. Locate mockups in the location as directed by Architect.
2. Size of mock-up shall be minimum 4 ft by 4 ft.
3. Notify Architect seven (7) days in advance of the dates and times when mockups

will be constructed.
4. Demonstrate the proposed range of aesthetic effects and workmanship.
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5. Obtain Architect's approval of mockups before proceeding with construction of wall
panels.

6. Maintain mockups during construction in an undisturbed condition as a standard
for judging the completed Work.
a. Approved mockups in an undisturbed condition at the time of Substantial

Completion may become part of the completed Work..

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver composite panels and other components so they will not be damaged or
deformed.  Package panels for protection against damage during transportation or
handling.

B. Handling:  Exercise care in unloading, storing, and erecting composite panels to prevent
bending, warping, twisting, and surface damage.

C. Stack materials on platforms or pallets, covered with tarpaulins or other suitable
weathertight and ventilated covering.  Store panels to ensure dryness.  Do not store
panels in contact with other materials that might cause staining, denting, or other surface
damage.

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify location of structural members and openings in substrates
by field measurements before fabrication and indicate measurements on Shop Drawings. 
Coordinate fabrication schedule with construction progress to avoid delaying the Work.

1.7 WARRANTY

A. General Warranty:  Special warranties specified in this Article shall not deprive the Owner
of other rights the Owner may have under other provisions of the Contract Documents
and shall be in addition to, and run concurrent with, other warranties made by the
Contractor under requirements of the Contract Documents.

B. Special Finish Warranty:  Submit a written warranty, signed by manufacturer, covering
failure of the factory-applied exterior finish on composite panels within the specified
warranty period and agreeing to repair finish or replace wall panels that show evidence
of finish deterioration.  Deterioration of finish includes, but is not limited to, color fade,
chalking, cracking, peeling, and loss of panel integrity.

1. Finish Warranty Period: Ten (10) years from date of Substantial Completion.

PART 2 - PRODUCTS 

2.1 SOLID PHENOLIC SIDING PLANKS

A. General: Provide solid phenolic flat planks based on thermosetting resins,
homogeneously reinforced with cellulose fibers and manufactured under high pressure
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and temperature. The panels shall have a integral, pigmented resin, decorative surface
that is electron-beam cured for superior chemical and dirt resistance.

1. Provide panels free from surface blemishes where exposed to view in finished unit. 
Exposed-to-view surfaces exhibiting pitting, seam marks, roller marks, stains,
discolorations, or other imperfections on finished units are not acceptable.

B. Basis of Design Product: Provide Meteon Solid Phenolic Panels manufactured by Trespa
North America. 

1. Colors: ”Wood Decors” Series, color as selected by Architect. Provide single sided
decorative panels.

2. Surface Texture: Satin
3. Panel Size: As indicated on Drawings.
4. Panel Thickness: 8mm (0.3 inch). 
5. Edges: Square. 
6. Installation Method: Exposed fastening, as indicated on Drawings

2.2 ACCESSORIES

A. General:  Provide components required for a complete solid phenolic panel assembly
including trim, corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and
similar items.  Match materials and finishes of panels.

B. Installation Materials: 

1. Fasteners: Non-corrosive and as recommended by panel manufacturer. Exposed
fasteners shall be colored to match panels.

2. Subframing Members: Provide metal furring and sub-frame system as required for
complete installation, with components as indicated on Drawings, and designed to
withstand structural loading due to the dead load of the panel, painted as required
to conceal behind the open joinery of the attachment system. 

2.3 FABRICATION

A. General:  Fabricate and finish panels and accessories at the factory to greatest extent
possible, by manufacturer's standard procedures and processes, as necessary to fulfill
indicated performance requirements demonstrated by laboratory testing.  Comply with
indicated profiles and with dimensional and structural requirements.

1. Form panels to specified dimensions with tolerances to accommodate expansion
and contraction between panels and structural members. 

B. Fabricate solid phenolic panels and accessory items in accordance with manufacturer’s
recommendations and approved submittals.

C. Factory fabricate accessory and trim components ready for installation.  Fabricate panels
to profile indicated.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with
requirements indicated for conditions affecting performance of solid phenolic panel walls.

1. Panel Supports and Anchorage:  Examine metal ceiling framing to verify that
angles, joists, and other secondary structural panel support members and
anchorage have been installed to meet requirements of panel manufacturer.

2. Do not proceed with wall panel installation until unsatisfactory conditions have
been corrected.

3.2 PREPARATION

A. Coordinate wall panels with construction of roofing, walls, and other adjoining work to
provide a leakproof, secure, and noncorrosive installation.

B. Promptly remove protective film, if any, from exposed surfaces of wall panels.  Strip with
care to avoid damage to finish.

3.3 PANEL INSTALLATION

A. General:  Comply with panel manufacturer's written instructions and recommendations
for installation, as applicable to project conditions and supporting substrates.  Anchor
panels and other components of the Work securely in place, with provisions for thermal
and structural movement.

1. Install ceiling panels plumb and level, and accurately spaced in accordance with
manufacturer’s recommendations and approved submittals.

2. Locate exposed fasteners, and anchorage units in accordance with approved shop
drawings

3. Install metal sub-frame system furring and anchorage units in accordance with
manufacturer’s directions. Space furring and anchorage units as indicated on the
drawings, and as per manufacturer’s recommendations.

4. Adjust panels for accurate spacing of panel joints before fastening in place.

B. Installation Tolerances:  Shim and align panel units within installed tolerance of 1/4-inch
in 20-feet (6 mm in 6 m) on level, plumb, and location lines as indicated and within
1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.

3.4 CLEANING AND PROTECTING

A. Damaged Units:  Replace panels and other components of the Work that have been
damaged or have deteriorated beyond successful repair by finish touchup or similar
minor repair procedures.
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B. Cleaning:  Remove temporary protective coverings and strippable films, if any, as soon
as each panel is installed.  On completion of panel installation, clean finished surfaces
as recommended by panel manufacturer and maintain in a clean condition during
construction.

END OF SECTION 074636
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SECTION 075323 - ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
 

1. Adhered EPDM membrane roofing system. 
2. Cover board. 
3. Roof insulation. 
4. Substrate board. 

B. Related Sections: 
 

1. Division 06 Section “Miscellaneous Rough Carpentry” for wood nailers, curbs, 
and blocking.  

2. Division 07 Section "Sheet Metal Flashing and Trim" for metal roof penetration 
flashings, flashings, edge securement, and counterflashings. 

3. Division 07 Section "Joint Sealants" for joint sealants, joint fillers, and joint 
preparation. 

4. Division 22 Section "Storm Drainage Piping Specialties" for roof drains 

1.2 DEFINITIONS 

A. Roofing Terminology:  See ASTM D 1079 and glossary of NRCA's "The NRCA Roofing 
and Waterproofing Manual" for definitions of terms related to roofing work in this 
Section. 

B. Design Uplift Pressure:  The uplift pressure, calculated according to procedures in New 
York State Building Code Section 1609.6 "Simplified Provisions for Low-rise Buildings." 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed membrane roofing and base flashings shall withstand 
specified uplift pressures, thermally induced movement, and exposure to weather 
without failure due to defective manufacture, fabrication, installation, or other defects in 
construction.  Membrane roofing and base flashings shall remain watertight.  

1. Accelerated Weathering: Roof membrane shall withstand 2000 hours of 
exposure when tested according to ASTM G152, ASTM G154, or ASTM G155. 

2. Impact Resistance: Roof membrane shall resist impact damage when tested 
according to ASTM D3746, ASTM D4272, or the Resistance to Foot Traffic Test 
in FM Approvals 4470. 

B. Material Compatibility:  Provide roofing materials that are compatible with one another 
under conditions of service and application required, as demonstrated by membrane 
roofing manufacturer based on testing and field experience. 
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C. Roofing System Design:  Provide membrane roofing system that is identical to systems 
that have been successfully tested according to FM Approvals 4474, UL 580, or 
UL 1897 to resist the project uplift pressure calculated according to ASCE/SEI 7 and 
the Building Code of New York State, and as follows: 

1. Zone 1 - Field-of-Roof Uplift Pressure:  As indicated on Structural Drawings.  
2. Zone 2 - Perimeter Uplift Pressure:  As indicated on Structural Drawings 

a. Location: From roof edge to distance as indicated on Drawings inside roof 
edge. 

3. Zone 3 - Corner Uplift Pressure: As indicated on Structural Drawings 
a. Location: Distance as indicated on Drawings in each direction from building 

corner.  

D. Low-slope membrane roof system metal edge securement, except gutters, shall be 
designed and installed for wind loads in accordance with Building Code of NY, Chapter 
16 and tested for resistance in accordance with ANSI/SPRI ES-1. 

1.4 ACTION SUBMITTALS 

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

B. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and 
attachments to other work. 

 
1. Base flashings and membrane terminations. 
2. Tapered insulation, including slopes. 
3. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.  

C. Wind Uplift Resistance Submittal: For roofing system, indicating compliance with wind 
uplift performance requirements. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer and manufacturer. 

B. Installer Certificates:  Signed by roofing system manufacturer certifying that Installer is 
approved, authorized, or licensed by manufacturer to install roofing system. 

C. Manufacturer Certificate:   

1. Performance Requirement Certificate: Signed by roof membrane manufacturer, 
certifying that roofing system complies with requirements specified in 
"Performance Requirements" Article. 
a. Submit evidence of complying with performance requirements. 

2. Special Warranty Certificate: Signed by roof membrane manufacturer, certifying 
that all materials supplied under this Section are acceptable for special warranty 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by 
manufacturer and witnessed by a qualified testing agency, for components of 
membrane roofing system. 
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E. Warranties:  Sample of special warranties. 

F. Field inspection reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For membrane roofing system to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer that is UL listed for membrane 
roofing system identical to that used for this Project. 

B. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by 
membrane roofing system manufacturer to install manufacturer's product and that is 
eligible to receive manufacturer's special warranty. 

C. Source Limitations:  Obtain components including roof insulation, edge securement, 
fasteners and accessories for membrane roofing system from same manufacturer as 
membrane roofing where required for specified warranty or FM approval; obtain all 
roofing components from sources approved by membrane roofing manufacturer. 

D. Exterior Fire-Test Exposure:  ASTM E 108, Class A; for application and roof slopes 
indicated, as determined by testing identical membrane roofing materials by a qualified 
testing agency.  Materials shall be identified with appropriate markings of applicable 
testing agency. 

E. Drawings and Specifications:  Where Drawings and Specifications require flashing 
terminations that are higher than required by membrane manufacturer and other 
conditions that are more restrictive than required by membrane manufacturer for 
warranty specified, the work shall be performed as shown on the Drawings and as 
specified herein.  Where there is no detail drawn for a condition that exists, provide 
manufacturer's recommended detail for specific condition. 

F. Preinstallation Roofing Conference:  Conduct conference at Project site. 
 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting 
agency representative, roofing Installer, roofing system manufacturer's 
representative, deck Installer, and installers whose work interfaces with or affects 
roofing, including installers of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including 
manufacturer's written instructions. 

3. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 

4. Examine deck substrate conditions and finishes for compliance with 
requirements, including flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that will affect roofing 
system. 
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7. Review governing regulations and requirements for insurance and certificates if 
applicable. 

8. Review temporary protection requirements for roofing system during and after 
installation. 

9. Review roof observation and repair procedures after roofing installation. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and 
labeled with manufacturer's name, product brand name and type, date of manufacture, 
approval or listing agency markings, and directions for storing and mixing with other 
components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected 
location and within the temperature range required by roofing system manufacturer.  
Protect stored liquid material from direct sunlight. 

 
1. Discard and legally dispose of liquid material that cannot be applied within its 

stated shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by 
sunlight, moisture, soiling, and other sources.  Store in a dry location.  Comply with 
insulation manufacturer's written instructions for handling, storing, and protecting 
during installation. 

D. Handle and store roofing materials and place equipment in a manner to avoid 
permanent deflection of deck. 

1.9 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted 
weather conditions permit roofing system to be installed according to manufacturer's 
written instructions and warranty requirements. 

1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard or customized form, without monetary 
limitation, in which manufacturer agrees to repair or replace components of membrane 
roofing system that fail in materials or workmanship within specified warranty period. 

 
1. Special warranty includes membrane roofing, base flashings, roof insulation, 

fasteners, cover boards, substrate board, roofing accessories, metal roof edge 
securement, and other components of membrane roofing system. 

2. Warranty Period:  20 years from date of Substantial Completion. 
 
 

PART 2 - PRODUCTS 

2.1 EPDM MEMBRANE ROOFING 
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A. EPDM:  ASTM D 4637, Type I, non-reinforced, uniform, flexible EPDM sheet. 
 

1. Basis of Design Product: Provide Sure Seal Kleen EPDM roofing system by 
Carlisle SynTec Incorporated or equal. 

2. Other Acceptable Manufacturers:   
a. Elevate. 
b. GenFlex Roofing Systems. 
c. Johns Manville. 

 
3. Thickness:  60 mils nominal. 
4. Exposed Face Color: Black  
5. Membrane Edges: Selvage edge with 3” or 6” wide factory-applied SecurTAPE 

applied along the length of the membrane for splicing. 

2.2 AUXILIARY MEMBRANE ROOFING MATERIALS 

A. General:  Auxiliary membrane roofing materials recommended by roofing system 
manufacturer for intended use and compatible with membrane roofing. 

 
1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 

jurisdiction.  
 

B. Sheet Flashing:  60-mil- (1.5-mm-) thick EPDM, partially cured or cured, according to 
application; color to match field membrane. 

C. Bonding Adhesive:  Manufacturer's standard, water based. 

D. Seaming Material:  Manufacturer's standard, synthetic-rubber polymer primer and 3-
inch- (75-mm-) wide minimum, butyl splice tape with release film. 

E. Lap Sealant:  Manufacturer's standard, single-component sealant, colored to match 
membrane roofing. 

F. Water Cutoff Mastic:  Manufacturer's standard butyl mastic sealant. 

G. Metal Termination Bars:  Manufacturer's standard, predrilled stainless-steel or 
aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick; with anchors. 

H. Metal Battens:  Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated 
steel sheet, approximately 1 inch wide by 0.05 inch thick (25 mm wide by 1.3 mm 
thick), prepunched. 

I. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Approvals 4470, designed for fastening 
membrane to substrate, and acceptable to roofing system manufacturer. 

J. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet 
flashings, preformed inside and outside corner sheet flashings, reinforced EPDM 
securement strips, T-joint covers, in-seam sealants, termination reglets, cover strips, 
and other accessories.  
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2.3 SUBSTRATE BOARDS 

A. Substrate Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum 
substrate, 1/2 inch (13 mm) thick. 

 
1. Basis of Design Product: Provide Dens Deck by Georgia-Pacific Corporation, or 

equal. 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Approvals 4470, designed for fastening substrate 
panel to roof deck. 

2.4 ROOF INSULATION 

A. General:  Preformed roof insulation boards manufactured or approved by EPDM 
membrane roofing manufacturer, selected from manufacturer's standard sizes suitable 
for application, of thicknesses indicated and that produce FM Approvals-approved roof 
insulation.  

B. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class I, Grade 3 (25 psi 
nominal (+/- 10%) compressive strength), glass-fiber mat facer on both major surfaces. 

 
1. Tapered or flat boards in thickness indicated on drawings. 
2. R-Value: Minimum 6 per inch in accordance with LTTR test method.   
3. Maximum board size:  48 by 48 inches. 
4. Board Thickness: 2 inches (51 mm) maximum.  Provide multi layered insulation 

systems for thickness greater than 2 inches (51 mm) .  
5. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope 

of 1/4 inch per 12 inches (1:48) unless otherwise indicated. 
a. Provide thicknesses indicated  

6. Provide preformed saddles, crickets, tapered edge strips, and other insulation 
shapes where indicated.  Fabricate to slopes indicated. 

2.5 INSULATION ACCESSORIES 

A. General:  Furnish roof insulation accessories recommended by insulation manufacturer 
for intended use and compatibility with membrane roofing. 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Approvals 4470, designed for fastening roof 
insulation and cover boards to substrate, and acceptable to roofing system 
manufacturer. 

C. Bead-Applied Insulation Adhesive:  Insulation manufacturer's recommended bead-
applied, low-rise, one- or multicomponent urethane adhesive formulated to attach roof 
insulation to substrate or to another insulation layer. 

D. Full-Spread Applied Insulation Adhesive:  Insulation manufacturer's recommended 
spray-applied, low-rise, two-component urethane adhesive formulated to attach roof 
insulation to substrate or to another insulation layer.  
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E. Cover Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, 
1/2 inch (13 mm), factory primed. 

 
1. Products:  Subject to compliance with requirements, provide the following:  

a. Georgia-Pacific Corporation; Dens Deck Prime 

2.6 METAL ROOF EDGE SECUREMENT  

A. Provide metal roof edge securement members as specified in Division 07 Section 
“Sheet Metal Flashing, Fabrications and Trim.” 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
the following requirements and other conditions affecting performance of roofing 
system: 

 
1. Verify that roof openings and penetrations are in place and curbs are set and 

braced and that roof drain bodies are securely clamped in place.  
2. Examine existing metal roof deck and replace unsound, damaged and 

deteriorated decking with new decking to match existing. 
3. Verify that surface plane flatness and fastening of metal roof decking complies 

with requirements of membrane manufacturer.   
4. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck 

at penetrations and terminations and that nailers match thicknesses of insulation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing 
installation according to roofing system manufacturer's written instructions.  Remove 
sharp projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from 
spilling or migrating onto surfaces of other construction.  Remove roof-drain plugs 
when no work is taking place or when rain is forecast. 

C. Complete terminations and base flashings and provide temporary seals to prevent 
water from entering completed sections of roofing system at the end of the workday or 
when rain is forecast.  Remove and discard temporary seals before beginning work on 
adjoining roofing.  

3.3 SUBSTRATE BOARD 

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof 
slopes with end joints staggered between rows.  Tightly butt substrate boards together. 
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B. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, 
perimeter, and field of roof according to membrane roofing system manufacturers' 
written instructions 

3.4 INSULATION INSTALLATION 

A. Coordinate installing membrane roofing system components so insulation is not 
exposed to precipitation or left exposed at the end of the workday. 

B. Comply with membrane roofing system and insulation manufacturer's written 
instructions for installing roof insulation. 

C. Install tapered insulation under area of roofing to conform to slopes indicated. 

D. Install insulation under area of roofing to achieve required thickness.  Where overall 
insulation thickness is 2.7 inches (68 mm) or greater, install two or more layers. 

1. Where installing composite and noncomposite insulation in two or more layers, 
install noncomposite board insulation for bottom layer and intermediate layers, if 
applicable, and install composite board insulation for top layer. 

2. Install base layer of insulation with joints staggered not less than 24 inches (610 
mm) in adjacent rows. 

3. Install upper layers of insulation and tapered insulation with joints of each layer 
offset not less than 12 inches (305 mm) from previous layer of insulation. Provide 
staggered end joints within each layer not less than 24 inches (610 mm) in 
adjacent rows. 

E. Trim surface of insulation where necessary at roof drains so completed surface is flush 
and does not restrict flow of water.  Trim insulation neatly to fit around penetrations and 
projections, and to fit tight to intersecting sloping roof decks. 

F. Install insulation with long joints of insulation in a continuous straight line with end joints 
staggered between rows, abutting edges and ends between boards.  Make joints 
between adjacent insulation boards not more than 1/4 inch (6 mm) in width. 

 
1. Cut and fit insulation within 1/4 inch (6 mm) of nailers, projections, and 

penetrations. 
2. Fill gaps exceeding 1/4 inch (6 mm) with insulation.  

G. Fastened Insulation: Fasten first layer of insulation to top flanges of steel deck to resist 
uplift pressure at corners, perimeter, and field of roof according to membrane roofing 
system manufacturers' written instructions and approved shop drawings. 

H. Adhered Insulation:  Adhere each subsequent layer of insulation as per manufacturer’s 
directions, using one of the following methods as recommended by manufacturer for 
roof deck materials, and as required resist uplift pressure at corners, perimeter, and 
field of roof. 

1. Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly 
pressing and maintaining insulation in place. 
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2. Set each layer of insulation in a uniform coverage of full-spread insulation 
adhesive, firmly pressing and maintaining insulation in place.  

I. Install cover boards over insulation with long joints in continuous straight lines with end 
joints staggered between rows.  Offset joints of insulation below a minimum of 6 inches 
(150 mm) in each direction.  Loosely butt cover boards together and fasten to roof 
deck. 

 
1. Fasten cover boards to resist uplift pressure at corners, perimeter, and field of 

roof. 

3.5 ADHERED MEMBRANE ROOFING INSTALLATION 

A. Adhere membrane roofing over area to receive roofing according to membrane roofing 
system manufacturer's written instructions.  Unroll membrane roofing and allow to relax 
before installing. 

B. Start installation of membrane roofing in presence of membrane roofing system 
manufacturer's technical personnel. 

C. Accurately align membrane roofing and maintain uniform side and end laps of 
minimum dimensions required by manufacturer.  Stagger end laps. 

D. Bonding Adhesive:  Apply to substrate and underside of membrane roofing at rate 
required by manufacturer and allow to partially dry before installing membrane roofing.  
Do not apply to splice area of membrane roofing. 

E. In addition to adhering, mechanically fasten membrane roofing securely at 
terminations, penetrations, and perimeters. 

F. Apply membrane roofing with side laps shingled with slope of roof deck where 
possible. 

G. Tape Seam Installation:  Clean and prime both faces of splice areas, apply splice tape, 
and firmly roll side and end laps of overlapping membrane roofing according to 
manufacturer's written instructions to ensure a watertight seam installation.   

 
1. Provide additional 6 inch wide pressure sensitive membrane flashing overlay at 

all seams.  
2. Apply lap sealant and seal exposed edges of roofing membrane terminations. 

H. Repair tears, voids, and lapped seams in roofing that does not comply with 
requirements. 

I. Spread sealant or mastic bed over deck drain flange at roof drains and securely seal 
membrane roofing in place with clamping ring. 

J. Install membrane roofing and auxiliary materials to tie in to existing membrane roofing 
to maintain weather-tightness of transition. 

3.6 BASE FLASHING INSTALLATION 
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A. Install sheet flashings and preformed flashing accessories and adhere to substrates 
according to membrane roofing system manufacturer's written instructions. 

B. Apply bonding adhesive to substrate and underside of sheet flashing at required rate 
and allow to partially dry.  Do not apply to seam area of flashing. 

C. Flash penetrations and field-formed inside and outside corners with cured or uncured 
sheet flashing. 

D. Clean splice areas, apply splicing cement, and firmly roll side and end laps of 
overlapping sheets to ensure a watertight seam installation.  Apply lap sealant and seal 
exposed edges of sheet flashing terminations. 

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate 
through termination bars. 

3.7 ROOF EDGE SECUREMENT INSTALLATION 

A. Comply with requirements specified in Division 07 Section “Sheet Metal Flashing, 
Fabrications and Trim.”  

3.8 FIELD TESTS AND INSPECTIONS 

A. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to 
inspect roofing installation on completion, in presence of Architect, and to prepare 
inspection report. 

1. Notify Architect and Owner 48 hours in advance of date and time of inspection. 

B. Repair or remove and replace components of roofing system where inspections 
indicate that they do not comply with specified requirements. 

C. Roofing system will be considered defective if it does not pass tests and inspections. 

1. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine if replaced or additional work complies with specified requirements. 

3.9 PROTECTING AND CLEANING 

A. Protect membrane roofing system from damage and wear during remainder of 
construction period.  When remaining construction will not affect or endanger roofing, 
inspect roofing for deterioration and damage, describing its nature and extent in a 
written report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove membrane roofing system that does not comply with 
requirements, repair substrates and repair or reinstall membrane roofing system to a 
condition free of damage and deterioration at time of Substantial Completion and 
according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction. 
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END OF SECTION 075323 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes sheet metal flashing and trim in the following categories:

1. Metal flashing.
2. Reglets.
3. Fascia
4. Gutters and leaders.
5. Metal trim.
6. Downspout boots 

B. Related Sections include the following:

1. Through-wall flashing and other integral masonry flashings that are part of masonry
work are specified in Division 04 Section "Unit Masonry."

1.2 PERFORMANCE REQUIREMENTS

A. General: Sheet metal flashing and trim assemblies as indicated shall withstand wind
loads, structural movement, thermally induced movement, and exposure to weather
without failure due to defective manufacture, fabrication, installation, or other defects in
construction.  Completed sheet metal flashing and trim shall not rattle, leak, or loosen,
and shall remain watertight.

B. Low-slope membrane roof system metal edge securement, except gutters, shall be
designed and installed for wind loads in accordance with Building Code of NY, Chapter
16 and tested for resistance in accordance with ANSI/SPRI ES-1.

1. Fabricate and install roof edge flashing, metal edge securement, facae  and
copings capable of resisting the following forces:

a. Wind Zone 2 (roof edge perimeter, vertical load direction): As indicated on
Structural Drawings.

b. Wind Zone 3 (roof edge corners, vertical load direction): As indicated on
Structural Drawings.

c. Wind Zone 4 (wall edge perimeter, horizontal load direction): As indicated on
Structural Drawings.

d. Wind  Zone 5 (wall edge corners, horizontal load direction):  As indicated on
Structural Drawings.

2. Dimension of perimeter and corner zones shall be as indicated on Structural
Drawings. 
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C. Thermal Movements:  Provide sheet metal flashing and trim that allows for thermal
movements from ambient and surface temperature changes.

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100
deg C), material surfaces

1.3 ACTION SUBMITTALS

A. Product Data including manufacturer's material and finish data, installation instructions,
and general recommendations for each specified flashing material and fabricated
product.

B. Shop Drawings of each item specified showing layout, profiles, methods of joining, and
anchorage details.

C. Samples for Verification: Samples of sheet metal flashing, trim, and accessory items, in
the specified finish.  Where finish involves normal color and texture variations, include
Sample sets composed of 2 or more units showing the full range of variations expected.

1. 8-inch- (200-mm-) square Samples of specified sheet materials to be exposed as
finished surfaces.

2. 12-inch- (300-mm-) long samples of factory-fabricated products exposed as
finished Work and accessories, as specified below.
a. Gutters
b. Leaders.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification data for firms and persons specified in the "Quality Assurance" Article to
demonstrate their capabilities and experience.  Include lists of completed projects with
project names and addresses, names and addresses of architects and owners, and other
information specified.

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a
qualified testing agency, for copings and roof-edge flashings.

C. Warranty:  Sample of special warranty.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experience Installer who has completed sheet metal
flashing and trim work similar in material, design, and extent to that indicated for this
Project and with a record of successful in-service performance.

B. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural Sheet
Metal Manual."  Conform to dimensions and profiles shown unless more stringent
requirements are indicated.
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1.6 PROJECT CONDITIONS

A. Coordinate Work of this Section with interfacing and adjoining Work for proper
sequencing of each installation.  Ensure best possible weather resistance, durability of
Work, and protection of materials and finishes.

1.7 WARRANTY

A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which
manufacturer agrees to repair finish or replace roof specialties that show evidence of
deterioration of factory-applied finishes within specified warranty period.

1. Fluoropolymer Finish:  Deterioration includes, but is not limited to, the following:
a. Color fading more than 5 Hunter units when tested according to

ASTM D 2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period:  20 years from date of Substantial Completion.

B. Performance Warranty: Include copings and roof edge flashings in Total System
Warranty provided by roofing membrane manufacturer; refer to Section 075323.

PART 2 - PRODUCTS

2.1 METALS

A. Aluminum:  Alloy and temper recommended by aluminum producer and finisher for type
of use and finish indicated and with not less than the strength and durability of alloy and
temper designated below:

1. Aluminum Sheet:  ASTM B 209, Alclad 3003-H14, with a minimum thickness as
indicated.

2. Extruded Aluminum:  ASTM B 221, alloy 6063-T52, with a minimum thickness of
0.080 inch for primary legs of extrusions, unless otherwise indicated.

2.2 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Sheet:  30 to 40 mils thick minimum, consisting of
slip-resisting, polyethylene-film top surface laminated to layer of butyl or SBS-modified
asphalt adhesive, with release-paper backing; cold applied.  Provide primer when
recommended by underlayment manufacturer.

1. Thermal Stability:  Stable after testing at 240 deg F; ASTM D 1970.
2. Low-Temperature Flexibility:  Passes after testing at minus 20 deg F;

ASTM D 1970.
3. 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. Carlisle Coatings & Waterproofing Inc., Div. of Carlisle Companies Inc.;
CCW WIP 300HT.

b. GCP Applied Technologies; Ultra.
c. Henry Company; Blueskin PE200 HT.
d. Owens Corning; WeatherLock Metal High Temperature Underlayment 

B. Building Paper:  Minimum 3 lb/100 sq. ft., rosin sized.

C. Felt Underlayment:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt,
nonperforated.

2.3 MISCELLANEOUS MATERIALS AND ACCESSORIES

A. Fasteners:  Same metal as sheet metal flashing or other noncorrosive metal as
recommended by sheet metal manufacturer.  Match finish of exposed heads with material
being fastened.

B. Asphalt Mastic:  SSPC-Paint 12, solvent-type asphalt mastic, nominally free of sulfur and
containing no asbestos fibers, compounded for 15-mil (0.4-mm) dry film thickness per
coat.

C. Mastic Sealant:  Polyisobutylene; nonhardening, nonskinning, nondrying, nonmigrating
sealant.

D. Elastomeric Sealant:  Generic type recommended by sheet metal manufacturer and
fabricator of components being sealed and complying with requirements for joint sealants
as specified in Division 07 Section "Joint Sealants.”

E. Epoxy Seam Sealer:  2-part, noncorrosive, aluminum seam-cementing compound,
recommended by aluminum manufacturer for exterior and interior nonmoving joints,
including riveted joints.

F. Adhesives:  Type recommended by flashing sheet metal manufacturer for waterproof and
weather-resistant seaming and adhesive application of flashing sheet metal.

G. Metal Accessories:  Provide sheet metal clips, straps, anchoring devices, and similar
accessory units as required for installation of Work, matching or compatible with material
being installed; noncorrosive; size and thickness required for performance.

H. Roofing Cement:  ASTM D 4586, Type I, asbestos free, asphalt based.

I. Cast Iron Downspout Boots: Size as indicted on Drawings, by JR Hoe,or equal.

2.4 MANUFACTURED SHEET METAL FLASHING AND TRIM

A. General:  Provide items designed and fabricated to fit applications indicated and to
perform optimally with respect to weather resistance, water tightness, durability, strength,
and uniform appearance.
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B. Expansion Provisions:  Fabricate running lengths to allow controlled expansion not only
for movement of metal components in relationship to one another but also to adjoining
dissimilar materials, including flashing and roofing membrane materials, in a manner
sufficient to prevent water leakage, deformation or damage.

C. Reglets:  Units of type, material, and profile indicated, formed to provide secure
interlocking of separate reglet and counterflashing pieces and compatible with flashing
indicated.

1. Surface-Mounted Type:  Provide with slotted holes for fastening to substrate, with
neoprene or other suitable weatherproofing washers, and with channel for sealant
at top edge.

2. Stucco Type:  Provide with upturned fastening flange and extension leg of length
to match thickness of applied finish materials.

3. Concrete Type:  Provide temporary closure tape to keep reglet free of concrete
materials, special fasteners for attaching reglet to concrete forms, and guides to
ensure alignment of reglet section ends.

4. Masonry Type:  Provide with offset top flange for embedment in masonry mortar
joint.

5. Flexible Flashing Retainer:  Provide resilient plastic or rubber accessory to secure
flexible flashing in reglet where clearance does not permit use of standard metal
counterflashing or where Drawings show reglet without metal counterflashing.

6. Counterflashing Wind-Restraint Clips:  Provide clips to be installed before
counterflashing to prevent wind uplift of the counterflashing lower edge.

7. Material:  Fabricate reglets from one of the following metals, as indicated on
drawings, in thickness indicated:
a. Aluminum, 0.024 inch (0.6 mm) thick.

8. Manufacturers:  Subject to compliance with requirements, provide products by one
of the following:
a. Fry Reglet Corporation.
b. Hickman:  W.P. Hickman Co.
c. Keystone Flashing Company.

2.5 FABRICATION, GENERAL

A. General Metal Fabrication:  Shop-fabricate work to greatest extent possible.  Comply with
details shown and with applicable requirements of SMACNA "Architectural Sheet Metal
Manual" and other recognized industry practices.  Fabricate for waterproof and
weather-resistant performance, with expansion provisions for running work, sufficient to
permanently prevent leakage, damage, or deterioration of the work.  Form work to fit
substrates.  Comply with material manufacturer instructions and recommendations for
forming material.  Form exposed sheet metal work without excessive oil-canning,
buckling, and tool marks, true to line and levels indicated, with exposed edges folded
back to form hems.

B. Seams in Aluminum:  Fabricate nonmoving seams in aluminum with flat-lock seams. 
Form seams and seal with epoxy seam sealer.  Rivet joints for additional strength.
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C. Expansion Provisions:  Space movement joints at maximum of 10 feet with no joints
allowed within 24 inches (600 mm )of corner or intersection.  Where lapped or bayonet-
type expansion provisions in Work cannot be used or would not be sufficiently
weatherproof and waterproof, form expansion joints of intermeshing hooked flanges, not
less than 1 inch (25.4 mm) deep, filled with mastic sealant (concealed within joints.)

D. Sealed Joints:  Form nonexpansion, but movable, joints in metal to accommodate
elastomeric sealant to comply with SMACNA standards.

E. Separate metal from noncompatible metal or corrosive substrates by coating concealed
surfaces at locations of contact with asphalt mastic or other permanent separation as
recommended by manufacturer.

F. Conceal fasteners and expansion provisions unless noted otherwise.  Exposed fasteners
are not allowed on faces of sheet metal exposed to public view.

G. Fabricate cleats and attachment devices from same material as sheet metal component
being anchored or from compatible, noncorrosive metal recommended by sheet metal
manufacturer.

1. Size:  As recommended by SMACNA manual or sheet metal manufacturer for
application but never less than thickness of metal being secured.

H. Hanging Gutters:  Provide continuous (seamless) gutters in the size as indicated on
Drawings, complete with end pieces, outlet tubes, and other accessories as required.
Provide flat-stock gutter spacers and gutter brackets fabricated from same metal as
gutters, of two times size recommended by SMACNA but not less than twice the gutter
thickness.  Fabricate gutter accessories from same metal as gutters.

I. Downspouts:  Fabricate rectangular downspouts in size as indicated on Drawings,
complete with mitered elbows.  Furnish with metal hangers, from same material as
downspouts, and anchors.

2.6 SHEET METAL FABRICATIONS

A. General:  Fabricate sheet metal items in thickness or weight needed to comply with
performance requirements but not less than that listed below for each application and
metal.

B. Fascia and Gutters: Fabricate from aluminum 0.050 inch thick

C. Trim, Base Flashing, Drip Edge: Fabricate from aluminum 0.040 inch thick

D. Counterflashing, Flashing Receivers, Downspouts: Fabricate from aluminum  0.032 inch
thick 

2.7 ALUMINUM FINISHES
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A. General:  Comply with Aluminum Association's (AA) "Designation System for Aluminum
Finishes" for finish designations and application recommendations.

B. High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with
inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion
coating; Organic Coating:  as specified below).  Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

1. Fluoropolymer 2-Coat System:  Manufacturer's standard 2-ccoat thermocured
system consisting of specially formulated inhibitive primer and  fluoropolymer color
topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight;
complying with AAMA 2605.

2. Color: Grey color as selected by Architect.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions under which sheet metal flashing and trim are to be
installed and verify that Work may properly commence.  Do not proceed with installation
until unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:  Unless otherwise indicated, install sheet metal flashing and trim to comply with
performance requirements, manufacturer's installation instructions, and SMACNA's
"Architectural Sheet Metal Manual."  Anchor units of Work securely in place by methods
indicated, providing for thermal expansion of metal units; conceal fasteners where
possible, and set units true to line and level as indicated.  Install Work with laps, joints,
and seams that will be permanently watertight and weatherproof.

B. Install exposed sheet metal Work that is without excessive oil canning, buckling, and tool
marks and that is true to line and levels indicated, with exposed edges folded back to
form hems.  Install sheet metal flashing and trim to fit substrates and to result in
waterproof and weather-resistant performance.  Verify shapes and dimensions of
surfaces to be covered before fabricating sheet metal.

C. Roof-Edge Flashings and Edge Securement:  Secure metal flashings, copings and edge
securement at roof edges according to Building Code of NY, Chapter 16 for specified
wind zone.

D. Isolation:  Where metal surfaces of units are installed in contact with dissimilar metal or
corrosive substrates, including wood, apply bituminous coating on concealed metal
surfaces, or provide other permanent separation as recommended by sheet metal
producer.

076200 - 7 SHEET METAL FLASHING AND TRIM
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E. Expansion Provisions:  Provide for thermal expansion of exposed sheet metal Work. 
Space movement joints at maximum of 10 feet with no joints allowed within 24 inches of
corner or intersection.  Where lapped or bayonet-type expansion provisions in Work
cannot be used or would not be sufficiently weatherproof and waterproof, form expansion
joints of intermeshing hooked flanges, not less than 1 inch deep, filled with mastic sealant
(concealed within joints).

F. Sealed Joints:  Form nonexpansion, but movable, joints in aluminum to accommodate
elastomeric sealant to comply with SMACNA standards.  Fill joint with sealant and form
metal to completely conceal sealant.

G. Seams in Aluminum:  Fabricate nonmoving seams in aluminum with flat-lock seams. 
Form seams and seal with epoxy seam sealer.  Rivet joints for additional strength.

H. Separations:  Separate metal from noncompatible metal or corrosive substrates by
coating concealed surfaces, at locations of contact, with asphalt mastic or other
permanent separation as recommended by manufacturer.

1. Underlayment:  Where installing copper or aluminum directly on cementitious or
wood substrates, install a slip sheet of red-rosin paper over one layer of felt
underlayment before installing sheet metal.

2. Bed flanges in a thick coat of roofing cement where required for waterproof
performance.

I. Install reglets to receive counterflashing according to the following requirements:

1. Where reglets are shown in concrete, furnish reglets for installation under
Division 03 Section "Cast-in-Place Concrete."

2. Where reglets are shown in masonry, furnish reglets for installation under
Division 04 Sections.

J. Counterflashings:  Coordinate installation of counterflashings with installation of
assemblies to be protected by counterflashing.  Install counterflashings in reglets or
receivers.  Secure in a waterproof manner by means of snap-in installation and sealant,
lead wedges and sealant, interlocking folded seam, or blind rivets and sealant.  Lap
counterflashing joints a minimum of 2 inches (50 mm) and bed with sealant.

K. Fascia: Install cleats, anchor plates, and other anchoring and attachment accessories
and devices with concealed fasteners. Anchor fascia to meet performance requirements.

1. Interlock face drip edges into cleated anchor plates anchored to substrate at
manufacturer's required spacing that meets performance requirements

3.3 CLEANING AND PROTECTION

A. Clean exposed metal surfaces, removing substances that might cause corrosion of metal
or deterioration of finishes.

076200 - 8 SHEET METAL FLASHING AND TRIM
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B. Provide final protection and maintain conditions that ensure sheet metal flashing and trim
Work during construction is without damage or deterioration other than natural
weathering at the time of Substantial Completion.

END OF SECTION 076200
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SECTION 078413 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 

1. Penetrations in fire-resistance-rated walls. 
2. Penetrations in fire-resistance-rate horizontal assemblies. 
3. Penetrations in non-fire-resistance-rate horizontal assemblies. 
4. Penetrations in smoke barriers, smoke partitions and smoke tight partitions. 

B. Related Sections: 

1. Section 078446 "Fire-Resistive Joint Systems" for joints in or between fire-
resistance-rated construction, at exterior curtain-wall/floor intersections, and in 
smoke barriers. 

1.2 ACTION SUBMITTALS 

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

B. Product Schedule:  For each penetration firestopping system.  Include location and 
design designation of qualified testing and inspecting agency. 

1. Where Project conditions require modification to a qualified testing and 
inspecting agency's illustration for a particular penetration firestopping condition, 
submit illustration, with modifications marked, approved by penetration 
firestopping manufacturer's fire-protection engineer as an engineering judgment 
or equivalent fire-resistance-rated assembly. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Installer Certificates:  From Installer indicating penetration firestopping has been 
installed in compliance with requirements and manufacturer's written 
recommendations. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for penetration firestopping. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm experienced in installing penetration firestopping similar 
in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful performance.  Qualifications include 
having the necessary experience, staff, and training to install manufacturer's products 
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per specified requirements.  Manufacturer's willingness to sell its penetration 
firestopping products to Contractor or to Installer engaged by Contractor does not in 
itself confer qualification on buyer. 

B. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the 
following requirements: 

1. Penetration firestopping tests are performed by a qualified testing agency 
acceptable to authorities having jurisdiction. 

2. Penetration firestopping is identical to those tested per testing standard 
referenced in "Penetration Firestopping" Article.  Provide rated systems 
complying with the following requirements: 
a. Penetration firestopping products bear classification marking of qualified 

testing and inspecting agency. 
b. Classification markings on penetration firestopping correspond to 

designations listed by the following: 
1) UL in its "Fire Resistance Directory." 
2) Intertek ETL SEMKO in its "Directory of Listed Building Products." 
3) FM Global in its "Building Materials Approval Guide." 

C. Preinstallation Conference:  Conduct conference at Project site. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install penetration firestopping when ambient or 
substrate temperatures are outside limits permitted by penetration firestopping 
manufacturers or when substrates are wet because of rain, frost, condensation, or 
other causes. 

B. Install and cure penetration firestopping per manufacturer's written instructions using 
natural means of ventilations or, where this is inadequate, forced-air circulation. 

1.6 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration 
firestopping is installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to 
accommodate penetration firestopping. 

C. Notify Owner's testing agency at least seven days in advance of penetration 
firestopping installations; confirm dates and times on day preceding each series of 
installations. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
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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. Penetration Firestop Systems specified in the Schedule in Part - 3 include: 
a. Fire Barrier Products, 3M Fire Protection Products 
b. RectorSeal Corporation. 

2. Subject to compliance with specified requirements, provide Penetration Firestop 
Systems (XHEZ) listed in Volume II of the UL Fire Resistance Directory (BXRH), 
by one of the following: 
a. Hilti, Inc. 
b. Nelson Firestop Products. 
c. RectorSeal Corporation. 
d. Specified Technologies Inc. 
e. 3M Fire Protection Products. 
f. Wiremold/Legrand 

2.2 PENETRATION FIRESTOPPING 

A. Provide penetration firestopping that is produced and installed to resist spread of fire 
according to requirements indicated, resist passage of smoke and other gases, and 
maintain original fire-resistance rating of construction penetrated.  Penetration 
firestopping systems shall be compatible with one another, with the substrates forming 
openings, and with penetrating items if any. 

B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with 
ratings determined per ASTM E 814 or UL 1479, based on testing at a positive 
pressure differential of 0.01-inch wg (2.49 Pa). 

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier 
walls, and fire partitions. 

2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings 
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure 
differential of 0.01-inch wg (2.49 Pa). 

1. Horizontal assemblies include floors and floor/ceiling assemblies. 
2. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of 

constructions penetrated. 
3. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of 

constructions penetrated except for floor penetrations within the cavity of a wall. 

D. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings 
determined per UL 1479. 

1. L-Rating:  Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration 
opening at 0.30-inch wg (74.7 Pa) at both ambient and elevated temperatures. 
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E. W-Rating:  Provide penetration firestopping showing no evidence of water leakage 
when tested according to UL 1479. 

F. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-
developed indexes of less than 25 and 450, respectively, as determined per ASTM E 
84. 

G. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with 
the following limits for VOC content when calculated according to 40 CFR 59, Subpart 
D (EPA Method 24): 

1. Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

H. 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 manufacturer and approved by 
qualified testing and inspecting agency for firestopping indicated. 

1. Permanent forming/damming/backing materials, including the following: 
a. Slag-wool-fiber or rock-wool-fiber insulation. 
b. Sealants used in combination with other forming/damming/backing 

materials to prevent leakage of fill materials in liquid state. 
c. Fire-rated form board. 
d. Fillers for sealants. 

2. Temporary forming materials. 
3. Substrate primers. 
4. Collars. 
5. Steel sleeves. 

2.3 FILL MATERIALS 

A. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place 
concrete floors and consisting of an outer metallic sleeve lined with an intumescent 
strip, a radial extended 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 
elastomeric sheet bonded to galvanized-steel sheet. 

E. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no 
solvents, inorganic fibers, or silicone compounds. 
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F. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with 
aluminum foil on one side. 

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:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth 
cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and 
fire-retardant additives.  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 of grade indicated below: 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other 
horizontal surfaces, and nonsag formulation for openings in vertical and sloped 
surfaces, unless indicated firestopping limits use of nonsag grade for both 
opening conditions. 

2.4 MIXING 

A. For those products requiring mixing before application, comply with penetration 
firestopping 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. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean out openings immediately before installing penetration 
firestopping 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. 
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2. Clean opening substrates and penetrating items to produce clean, sound 
surfaces capable of developing optimum bond with penetration firestopping.  
Remove loose particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming:  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. 

C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting 
adjoining surfaces that will remain exposed on completion of the Work and that would 
otherwise be permanently stained or damaged by such contact or by cleaning methods 
used to remove stains.  Remove tape as soon as possible without disturbing 
firestopping's seal with substrates. 

3.3 INSTALLATION 

A. General:  Install penetration firestopping to comply with manufacturer's written 
installation instructions and published drawings for products and applications indicated. 

B. Install forming materials and other accessories of types required to support fill 
materials during their application and in the position needed to produce cross-sectional 
shapes and depths required to achieve fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible 
forming materials and other accessories not indicated as permanent components 
of firestopping. 

C. Install fill materials for firestopping by proven techniques to produce the following 
results: 

1. Fill voids and cavities formed by openings, forming materials, accessories, and 
penetrating items as required to achieve fire-resistance ratings indicated. 

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. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels 
permanently to surfaces adjacent to and within 6 inches (150 mm) of firestopping edge 
so labels will be visible to anyone seeking to remove penetrating items or firestopping.  
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. 
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4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections. 

B. Where deficiencies are found or penetration firestopping is damaged or removed 
because of testing, repair or replace penetration firestopping to comply with 
requirements. 

C. Proceed with enclosing penetration firestopping 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 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 is 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 and install new 
materials to produce systems complying with specified requirements. 

3.7 PENETRATION FIRESTOPPING SCHEDULE 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire 
Resistance Directory" under product Category XHEZ. 

B. For penetrations in non-fire rated horizontal assemblies, smoke barriers, smoke 
partitions and smoke tight partitions, provide systems tested for 1 hour unless 
otherwise noted. 

C. Basis of Design Assemblies:  Subject to compliance with requirements, provide the 
design indicated below or a comparable UL design by one of manufacturer’s listed in 
Part 2 above.  

1. Schedule of construction components, type of penetrant, and U.L. Penetration 
Firestop Systems include, but are not limited to the following: 

2. Schedule of construction components, type of penetrant, and U.L. Penetration 
Firestop Systems include, but are not limited to the following: 

 P E N E T R A N T  

Metal 
Conduit 

Cable 
Tray4 

Cables Non- 
Insul. 
Metal 
Pipe 

Insul. 
Pipe 

 

FR 
Polypro-
pylene 
Pipe 

 

Insul. 
Metal 
Duct 
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 P E N E T R A N T  

Metal 
Conduit 

Cable 
Tray4 

Cables Non- 
Insul. 
Metal 
Pipe 

Insul. 
Pipe 

 

FR 
Polypro-
pylene 
Pipe 

 

Insul. 
Metal 
Duct 

GWB Stud 
Wall, or 
Shaft Wall  
up to 2 Hr 
Rating 

W-L- 
1001 

W-L- 
4004 

W-L- 
3001 

W-L- 
1001 

W-L- 
5011 

W-L- 
2002 

 

W-L-
7006 3 

CMU Wall 
up to 2 Hr 
Rating 

 
C-AJ 
1044 

 
C-AJ- 
 4003 

 
C-AJ- 
3030 

 
C-AJ- 
1044 

  
C-AJ- 
5001 

 
C-AJ- 
2001 

C-AJ- 
70033,
70163 

Concrete 
Floor / 
Metal Deck 
1 Hr Rated 
F and T-
Rating2 

 
C-AJ- 
1008 

 
N/A 

 
C-AJ- 
3029 

 
C-AJ- 
1008 

 
C-AJ- 
5002 

 
F-A- 
2002 

 
C-AJ- 
70095 

Concrete 
Floor / 
Metal Deck 
2 Hr Rated 
F and T-
Rating2 

 
C-AJ- 
1008 

 
N/A  

 
C-AJ- 
3029 

 
C-AJ- 
1008 

 
C-AJ- 
5060 

 
F-A- 
2002 

 

 
N/A 

Concrete  
Floor /  
Metal Deck 
up to 2 Hr 
F Rated1 

 
F-A- 
1002 

 
N/A 

 
C-AJ- 
3030 

 

 
C-AJ- 
1044 
 

 
C-AJ- 
5001 

 

 
F-A- 
2002 

 

 
N/A 

 

 
KEY TO NOTES 

1.   Penetration within wall cavity. 
2.   Penetration that does not fall within wall cavity, T-Rating required. 
3.   Up to 1 hour rating, submit engineered judgement firestopping system for this 

combination of penetrant, wall/floor assembly, and fire rating.  Install fire dampers in 
2-hour walls in accordance with manufacturer's instructions and testing agency 
requirements.  

4.   Where cable tray extends through wall. 
5 .  For floor penetrations not enclosed above and below the floor with shaft wall. 

D. Membrane Penetrations: 
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1. Firestop membrane penetrations by cables, pipes and conduit similar to through 
wall penetrations. 

2. Provide putty pad box wrap firestopping for membrane penetrations in rated walls 
for electrical back boxes over 16 sq. inches, where any back boxes are located 
within 24 inches horizontal of another back box, or when total area of back boxes 
exceeds 100 sq in. in 100 sq. ft. of wall area. 

E. Where another type of construction or penetrant is encountered, or if field conditions 
vary from those described in the U.L. System listed (i.e. annular space is 
greater/smaller, insulation type varies, etc.), provide firestopping systems which are 
appropriate, and U.L. tested, for that condition. 

END OF SECTION 078413 
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SECTION 078446 - FIRE-RESISTIVE JOINT SYSTEMS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 

1. Joints in or between fire-resistance-rated constructions. 
2. Joints in smoke barriers. 

B. Related Sections: 

1. Section 078413 "Penetration Firestopping" for penetrations in fire-resistance-
rated walls, horizontal assemblies, and smoke barriers. 

1.2 ACTION SUBMITTALS 

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

B. Firestopping Submittal Form attached at the end of this section, indicating the U.L. 
design test for each condition that exists. 

1. Attach UL test reports or test reports from a qualified testing and inspecting 
agency evidencing compliance of firestopping with requirements based on the 
condition indicated for each penetrant and condition 

C. Product Schedule:  For each fire-resistive joint system.  Include location and design 
designation of qualified testing agency. 

1. Where Project conditions require modification to a qualified testing agency's 
illustration for a particular fire-resistive joint system condition, submit illustration, 
with modifications marked, approved by fire-resistive joint system manufacturer's 
fire-protection engineer as an engineering judgment or equivalent fire-resistance-
rated assembly. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Installer Certificates:  From Installer indicating fire-resistive joint systems have been 
installed in compliance with requirements and manufacturer's written 
recommendations. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for fire-resistive joint systems. 

1.4 QUALITY ASSURANCE 
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A. Installer Qualifications:  A firm experienced in installing fire-resistive joint systems 
similar in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful performance.  Qualifications include 
having the necessary experience, staff, and training to install manufacturer's products 
per specified requirements.  Manufacturer's willingness to sell its fire-resistive joint 
system products to Contractor or to Installer engaged by Contractor does not in itself 
confer qualification on buyer. 

B. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the 
following requirements: 

1. Fire-resistive joint system tests are performed by a qualified testing agency 
acceptable to authorities having jurisdiction. 

2. Fire-resistive joint systems are identical to those tested per testing standard 
referenced in "Fire-Resistive Joint Systems" Article.  Provide rated systems 
complying with the following requirements: 
a. Fire-resistive joint system products bear classification marking of qualified 

testing agency. 
b. Fire-resistive joint systems correspond to those indicated by reference to 

designations listed by the following: 
1) UL in its "Fire Resistance Directory." 

C. Preinstallation Conference:  Conduct conference at Project site. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install fire-resistive joint systems when ambient or 
substrate temperatures are outside limits permitted by fire-resistive joint system 
manufacturers or when substrates are wet due to rain, frost, condensation, or other 
causes. 

B. Install and cure fire-resistive joint systems per manufacturer's written instructions using 
natural means of ventilation or, where this is inadequate, forced-air circulation. 

1.6 COORDINATION 

A. Coordinate construction of joints to ensure that fire-resistive joint systems are installed 
according to specified requirements. 

B. Coordinate sizing of joints to accommodate fire-resistive joint systems. 

C. Notify Owner's testing agency at least seven days in advance of fire-resistive joint 
system installations; confirm dates and times on day preceding each series of 
installations. 

PART 2 - PRODUCTS 

2.1 FIRE-RESISTIVE JOINT SYSTEMS 
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A. Where required, provide fire-resistive joint systems that are produced and installed to 
resist spread of fire according to requirements indicated, resist passage of smoke and 
other gases, and maintain original fire-resistance rating of assemblies in or between 
which fire-resistive joint systems are installed.  Fire-resistive joint systems shall 
accommodate building movements without impairing their ability to resist the passage 
of fire and hot gases. 

B. Joints in or between Fire-Resistance-Rated Construction:  Provide fire-resistive joint 
systems with ratings determined per ASTM E 1966 or UL 2079: 

1. Joints include those installed in or between fire-resistance-rated walls, floor or 
floor/ceiling assemblies and roofs or roof/ceiling assemblies. 

2. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of 
construction they will join. 

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. Grace Construction Products. 
b. Hilti, Inc. 
c. RectorSeal Corporation. 
d. Specified Technologies Inc. 
e. 3M Fire Protection Products. 
f. Tremco, Inc.; Tremco Fire Protection Systems Group. 

C. Joints in Smoke Barriers:  Provide fire-resistive joint systems with ratings determined 
per UL 2079. 

1. L-Rating:  Not exceeding 5.0 cfm/ft (0.00775 cu. m/s x m) of joint at 0.30 inch wg 
(74.7 Pa) at both ambient and elevated temperatures. 

2. 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. Grace Construction Products. 
b. Hilti, Inc. 
c. Johns Manville. 
d. RectorSeal Corporation. 
e. Specified Technologies Inc. 
f. 3M Fire Protection Products. 
g. Tremco, Inc.; Tremco Fire Protection Systems Group. 

D. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and 
smoke-developed indexes of less than 25 and 450, respectively, as determined per 
ASTM E 84. 

E. VOC Content:  Fire-resistive joint system sealants shall comply with the following limits 
for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 
24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

http://www.specagent.com/LookUp/?ulid=5268&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456801262&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456801263&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456801268&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456801269&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456801270&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456801271&mf=04&src=wp
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F. Accessories:  Provide components of fire-resistive joint systems, including primers and 
forming materials, that are needed to install fill materials and to maintain ratings 
required.  Use only components specified by fire-resistive joint system manufacturer 
and approved by the qualified testing agency for systems indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for joint configurations, substrates, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean joints immediately before installing fire-resistive joint systems 
to comply with fire-resistive joint system manufacturer's written instructions and the 
following requirements: 

1. Remove from surfaces of joint substrates foreign materials that could interfere 
with adhesion of fill materials. 

2. Clean joint substrates to produce clean, sound surfaces capable of developing 
optimum bond with fill materials.  Remove loose particles remaining from 
cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming:  Prime substrates where recommended in writing by fire-resistive joint system 
manufacturer using that manufacturer's recommended products and methods.  Confine 
primers to areas of bond; do not allow spillage and migration onto exposed surfaces. 

C. Masking Tape:  Use masking tape to prevent fill materials of fire-resistive joint system 
from contacting adjoining surfaces that will remain exposed on completion of the Work 
and that would otherwise be permanently stained or damaged by such contact or by 
cleaning methods used to remove stains.  Remove tape as soon as possible without 
disturbing fire-resistive joint system's seal with substrates. 

3.3 INSTALLATION 

A. General:  Install fire-resistive joint systems to comply with manufacturer's written 
installation instructions and published drawings for products and applications indicated. 

B. Install forming materials and other accessories of types required to support fill 
materials during their application and in position needed to produce cross-sectional 
shapes and depths required to achieve fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove combustible 
forming materials and other accessories not indicated as permanent components 
of fire-resistive joint system. 
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C. Install fill materials for fire-resistive joint systems by proven techniques to produce the 
following results: 

1. Fill voids and cavities formed by joints and forming materials as required to 
achieve fire-resistance ratings indicated. 

2. Apply fill materials so they contact and adhere to substrates formed by joints. 
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. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels 
permanently to surfaces adjacent to and within 6 inches (150 mm) of joint edge so 
labels will be visible to anyone seeking to remove or penetrate joint system.  Use 
mechanical fasteners or self-adhering-type labels with adhesives capable of 
permanently bonding labels to surfaces on which labels are placed.  Include the 
following information on labels: 

1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify 
Building Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Where deficiencies are found or fire-resistive joint systems are damaged or removed 
due to testing, repair or replace fire-resistive joint systems so they comply with 
requirements. 

C. Proceed with enclosing fire-resistive joint systems with other construction only after 
inspection reports are issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTING 

A. Clean off excess fill materials adjacent to joints as the Work progresses by methods 
and with cleaning materials that are approved in writing by fire-resistive joint system 
manufacturers and that do not damage materials in which joints occur. 

B. Provide final protection and maintain conditions during and after installation that ensure 
fire-resistive joint systems are without damage or deterioration at time of Substantial 
Completion.  If damage or deterioration occurs despite such protection, cut out and 
remove damaged or deteriorated fire-resistive joint systems immediately and install 
new materials to produce fire-resistive joint systems complying with specified 
requirements. 
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3.7 FIRE-RESISTIVE JOINT SYSTEM / FIRESTOP JOINT SYSTEM SCHEDULE  

A. Where UL-classified firestop joint systems are indicated, they refer to alphanumeric 
designations listed in UL's "Fire Resistance Directory" under product Category XHBN. 

 

Firestop Joint System 
Location  

Basis-
of-
Design 

Assembly 
Rating 

Nominal Joint 
Width 

Movement 
Capabilities 2  

Floor-to-Wall     

Rated concrete masonry wall 
construction intersection with 
adjacent floor construction 

FW-D-
1012, 
FW-D-
1013 

1 hour or  
2 hours1 

As indicated, or 
required by tested 
assembly 

Class  II 

Head-of-Wall     

Rated gypsum wall 
construction intersection with 
steel floor deck above 

HW-D-
0087, or 
HW-D-
0089 

1 hour or  
2 hours1 

As indicated, or 
required by tested 
assembly 

Class  II or III,  

Rated gypsum wall 
construction intersection with 
concrete floor deck above 

HW-D-
0083, 
HW-D-
209 

1 hour or  
2 hours1 

As indicated, or 
required by tested 
assembly 

Class  II 

Rated concrete masonry wall 
construction intersection with 
steel floor deck above 

HW-D-
0081, or 
HW-D-
0098 

1 hour or  
2 hours1 

As indicated, or 
required by tested 
assembly 

Class  II   

Rated concrete masonry wall 
construction intersection with 
concrete floor deck above 

HW-D-
0268, 
HW-D-
0097 

1 hour or  
2 hours1 

As indicated, or 
required by tested 
assembly 

Class  II    

Bottom-of-Wall     

Rated gypsum wall 
construction intersection with 
concrete floor 

BW-S-
0002 

1 hour or  
2 hours1 

As indicated, or 
required by tested 
assembly 

Static 

 
1. Rating to match wall construction.  
2. Class UL2079  

B. Where another type of construction is encountered, or if field conditions vary from 
those described in the U.L. System listed (i.e. annular space is greater/smaller, 
insulation type varies, etc.), provide firestopping systems which are appropriate, and 
U.L. tested, for that condition. 
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END OF SECTION 078446 

ATTACHMENT: FIRESTOP JOINT SYSTEMS SUBMITTAL SHEET 
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3.8 FIRESTOP JOINT SYSTEMS SUBMITTAL SHEET 

A. HEAD-OF-WALL FIRESTOPPING:  Fill in the U.L. Design number and attach copy of 
U.L. Test.  Insert n/a if condition is not applicable. 

1. Gypsum wall construction intersection with floor deck above: _________.  
Gypsum wall construction intersection with roof deck above: _________. 

2. Concrete masonry wall construction intersection with floor deck above: 
_________. 

3. Concrete masonry wall construction intersection with roof deck above: 
_________. 

B. FLOOR-TO-WALL FIRESTOPPING:  Fill in the U.L. Design number and attach copy 
of U.L. Test.  Insert n/a if condition is not applicable. 

1. Concrete masonry wall construction intersection with adjacent floor construction: 
________. 

C. BOTTOM-OF-WALL FIRESTOPPING:  Fill in the U.L. Design number and attach copy 
of U.L. Test.  Insert n/a if condition is not applicable. 

1. Gypsum wall construction intersection with floor deck: _________.  Gypsum wall 
construction intersection with roof deck above: _________. 

2. Concrete masonry wall construction intersection with floor _________. 
3. Concrete masonry wall construction intersection with roof deck above: 

_________. 

D. CURTAIN WALL FIRESTOPPING:  Fill in the design number and copy test.  Insert n/a 
if condition is not applicable. 

1. Aluminum mullion and glass spandrel panel curtainwall intersection with adjacent 
floor construction:  

2. Gypsum sheathed curtainwall intersection with adjacent floor construction: 
________.  

E. OTHER:  Where another type of construction or penetrant is encountered, attach a 
separate sheet listing each condition and attach copy of the U.L. Test. 
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SECTION 079200 - JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes joint sealants for the following locations:

1. Exterior joints in the following vertical surfaces and nontraffic horizontal surfaces:

a. Control and expansion joints in cast-in-place concrete
b. Joints in brick veneer wall surfaces.
c. Joints in CMU veneer wall surfaces.
d. Joints at cast stone units.
e. Joints at solid composite ceiling panels.
f. Joints between different materials listed above
g. Perimeter joints between materials listed above and frames of doors, louvers

and windows.
h. Control and expansion joints in ceiling and overhead surfaces.
i. Other joints as indicated.

2. Exterior joints in the following horizontal traffic surfaces:

a. Control, expansion, and isolation joints in cast-in-place concrete slabs.
b. Other joints as indicated.

3. Interior joints in the following vertical surfaces and horizontal nontraffic surfaces:

a. Control and expansion joints on exposed interior surfaces of exterior walls.
b. Perimeter joints of exterior openings where indicated.
c. Vertical control joints on exposed surfaces of interior unit masonry and

concrete walls and partitions.
d. Perimeter joints between interior wall surfaces and frames of interior doors

and windows.
e. Joints between plumbing fixtures and adjoining walls, floors, and counters.
f. Joints between countertops and adjacent wall surfaces.
g. Other joints as indicated.

4. Interior joints in the following horizontal traffic surfaces:

a. Control and expansion joints in cast-in-place concrete slabs.
b. Other joints as indicated.

B. Related Sections include the following:

1. Sealants used in glazing are specified in Division 08 "Glazing."
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1.2 SYSTEM PERFORMANCE REQUIREMENTS

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight
continuous joint seals without staining or deteriorating joint substrates.

B. Provide joint sealants for interior applications that establish and maintain airtight and
water-resistant continuous joint seals without staining or deteriorating joint substrates.

1.3 ACTION SUBMITTALS

A. Product Data:  For each joint-sealant product indicated.

B. Samples for initial selection purposes in form of manufacturer's standard bead samples,
consisting of strips of actual products showing full range of colors available, for each
product exposed to view.

C. Samples for verification purposes of each type and color of joint sealant required.  Install
joint sealant samples in 1/2-inch (13-mm)) wide joints formed between two 6-inch (150-
mm) long strips of material matching the appearance of exposed surfaces adjacent to
joint sealants.

1.4 INFORMATIONAL SUBMITTALS

A. Certificates from manufacturers of joint sealants attesting that their products comply with
specification requirements and are suitable for the use indicated.

B. Qualification data complying with requirements specified in "Quality Assurance" article. 
Include list of completed projects with project names addresses, names of Architects and
Owners, plus other information specified.

C. Compatibility and adhesion test reports from elastomeric sealant manufacturer indicating
that materials forming joint substrates and joint sealant backings have been tested for
compatibility and adhesion with joint sealants.  Include sealant manufacturer's
interpretation of test results relative to sealant performance and recommendations for
primers and substrate preparation needed to obtain adhesion.

D. Product test reports for each type of joint sealants indicated, evidencing compliance with
requirements specified.

E. Preconstruction field test reports indicating which products and joint preparation methods
demonstrate acceptable adhesion to joint substrates.

F. Warranties:  Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an installer who has successfully completed at least
three (3) joint sealer applications similar in type and size to that of this project within the
last five (5) years.  All workers used for work of this Section shall be experienced in the
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techniques of sealant application and shall be completely familiar with the published
recommendations of the manufacturer of the joint sealant materials being used.

B. Source Limitations:  Obtain each type of joint sealant through one source from a single
manufacturer.

C. Preconstruction Field Testing:  Prior to installation of joint sealants, field-test their
adhesion to joint substrates as follows:

1. Locate test joints where indicated or, if not indicated, as directed by Architect.
2. Conduct field tests for each application indicated below:

a. Each type of elastomeric sealant and joint substrate indicated.
b. Each type of non-elastomeric sealant and joint substrate indicated.

3. Notify Architect one week in advance of the dates and times when mock-ups will
be erected.

4. Arrange for tests to take place with joint sealant manufacturer's technical
representative present.

5. Test Method:  Test joint sealants by hand pull method described below:
a. Install joint sealants in 60 inches (1500 mm)) joint lengths using same

materials and methods for joint preparation and joint sealant installation
required for completed Work.  Allow sealants to cure fully before testing.

b. Make knife cuts horizontally from one side of joint to the other followed by 2
vertical cuts approximately 2 inches (50 mm) long at side of joint and meeting
horizontal cut at top of 2-inch (50-mm) cuts.  Place a mark 1 inch (25 mm)
from top of 2-inch (50-mm) piece.

c. Use fingers to grasp 2-inch (50-mm) piece of sealant just above 1-inch (25-
mm) mark; pull firmly down at a 90-degree angle or more while holding a
ruler along side of sealant.  Pull sealant out of joint to the distance
recommended by sealant manufacturer for testing adhesive capability, but
not less than that equaling specified maximum movement capability in
extension; hold this position for 10 seconds.

6. Report whether or not sealant in joint connected to pulled-out portion failed to
adhere to joint substrates or tore cohesively.  Include data on pull distance used
to test each type of product and joint substrate.

7. Evaluation of Field Test Results:  Sealants not evidencing adhesive failure from
testing, in absence of other indications of noncompliance with requirements, will be
considered satisfactory.  Do not use sealants that fail to adhere to joint substrates
during testing.

D. Field-Constructed Mock-Ups:  Prior to installation of joint sealants, apply elastomeric
sealants as follows to verify selections made under sample submittals and to
demonstrate aesthetic effects as well as qualities of materials and execution:

1. Joints in field-constructed mock-ups of assemblies specified in other Sections that
are indicated to receive elastomeric joint sealants specified in this Section.
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E. Pre-Installation Conference:  Conduct conference at Project site to comply with
requirements of the Division 01 Section covering this activity.

F. Random Field Tests: Periodically test sealants, in place, for adhesion, using methods
recommended by sealant manufacturer. Promptly replace any sealant that does not
adhere, fails to cure, or fails to perform as specified by the sealant manufacturer.

G. Field Water Test: Perform two field water tests on completed areas including as many
conditions as possible. If leakage occurs during testing, repair as required, and re-test
area and also test two additional locations.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original unopened containers or bundles with labels
indicating manufacturer, product name and designation, color, expiration period for use,
pot life, curing time, and mixing instructions for multicomponent materials.

B. Store and handle materials in compliance with manufacturer's recommendations to
prevent their deterioration or damage due to moisture, high or low temperatures,
contaminants, or other causes.

1.7 PROJECT CONDITIONS

A. Environmental Conditions:  Do not proceed with installation of joint sealants under the
following conditions:

1. When ambient and substrate temperature conditions are outside the limits
permitted by joint sealant manufacturer or below 40 deg F (4 deg C).

2. When joint substrates are wet.

B. Joint Width Conditions:  Do not proceed with installation of joint sealants where joint
widths are less than allowed by joint sealant manufacturer for application indicated.

C. Joint Substrate Conditions:  Do not proceed with installation of joint sealants until
contaminants capable of interfering with their adhesion are removed from joint
substrates.

1.8 COORDINATION

A. Coordinate the work with all sections referencing this section.

1.9 WARRANTY

A. Special Installer's Warranty:  Installer's standard form in which Installer agrees to repair
or replace elastomeric joint sealants that do not comply with performance and other
requirements specified in this Section within specified warranty period.

1. Warranty Period:  Two years from date of Substantial Completion.
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B. Manufacturer’s Warranty: Provide written warranty agreeing to repair or replace, at no
cost to Owner, defective materials for twenty (20) years, and workmanship for two (2)
years from the Date of Substantial Completion. Defective materials and workmanship
shall include, but are not limited to:

1. Deterioration, aging or weathering of the work;
2. Water leakage and/or air leakage;
3. Sealant loss of adhesion, loss of cohesion, cracking or discoloration;
4. Staining or discoloration of adjacent surfaces;
5. Joint failure due to building or joint movement up to the limits prescribed by the

manufacturer; 
6. Cracks or bubbles on sealant surface.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Compatibility:  Provide joint sealants, joint fillers, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by sealant manufacturer based on testing and field
experience.

B. Colors:  Provide color of exposed joint sealants to comply with the following:

1. Provide selections made by Architect from manufacturer’s standards or custom
colors to match Architect's samples, as directed by Architect.

C. Additional Movement Capability:  Where additional movement capability is specified,
provide products with the capability, when tested for adhesion and cohesion under
maximum cyclic movement per ASTM C 719, to withstand the specified percentage
change in the joint width existing at time of installation and remain in compliance with
other requirements of ASTM C 920 for Uses indicated.

D. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside
the weatherproofing system that comply with the following limits for VOC content when
calculated according to 40 CFR 59, Part 59, Subpart D (EPA Method 24):

1. Architectural Sealants:  250 g/L.
2. Sealant Primers for Nonporous Substrates:  250 g/L.
3. Sealant Primers for Porous Substrates:  775 g/L.

E. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining
to porous substrates, provide products that have undergone testing according to
ASTM C 1248 and have not stained porous joint substrates indicated for Project

2.2 LATEX JOINT SEALANT 
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A. Acrylic-Emulsion Sealant:  Manufacturer's standard, one part, nonsag, mildew-resistant,
paintable latex acrylic-emulsion sealant complying with ASTM C 834, formulated to be
paintable and recommended for exposed applications on interior locations involving joint
movement of not more than plus or minus 5 percent.

1. Available Products:  Subject to compliance with requirements, latex joint sealants
that may be incorporated in the Work include, but are not limited to, the following:
a. AC-20; Pecora Corporation.
b. Tremflex 834; Tremco.
c. ALEX PLUS; DAP .

B. Uses:  General interior use, paintable.

2.3 MILDEW-RESISTANT SILICONE JOINT SEALANT

A. Single-Component Mildew-Resistant Silicone Sealant:  Manufacturer's standard, non-
modified, one-part, silicone sealant; complying with ASTM C 920, Type S, Grade NS,
Class 25, Uses NT, G, A, and, as applicable to non-porous joint substrates indicated, O. 
Formulate sealant with fungicide and specifically intended for sealing interior joints with
nonporous substrates and subject to in-service exposure to conditions of high humidity
and temperature extremes.

1. Available Products:  Subject to compliance with requirements, silicone joint
sealants that may be incorporated in the Work include, but are not limited to, the
following:
a. 786 Mildew Resistant; Dow Corning.
b. Sanitary 1700; GE Silicones.
c. 898 Silicone Sanitary Sealant; Pecora Corporation.
d. Tremsil 600 White; Tremco.

B. Uses:  Interior use in wet locations, and all toilet and shower rooms.

2.4 NONSAG URETHANE JOINT SEALANT 

A. Multicomponent Nonsag Urethane Sealant:  Manufacturer's standard, non-modified,
multi-part, nonsag urethane sealant; complying with ASTM C 920, Type M, Grade NS,
Class 25, Uses NT, M, G, A, and as applicable to joint substrates indicated, O.

1. Available Products:  Subject to compliance with requirements, urethane joint
sealants that may be incorporated in the Work include, but are not limited to, the
following:
a. Dynatrol II, Pecora Corporation
b. Sikaflex-2c NS, Sika Corporation
c. Dymeric 240FC; Tremco.
d. Masterseal NP 2; Master Builders Solutions Div., BASF

B. Uses: Interior use for exposed concrete or masonry wall control joints 

2.5 SILICONE JOINT SEALANT 
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A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920,
Type S, Grade NS, Class 100, for Use G, A, M, O; non-staining and field-tintable.

1. Basis of Design Product: Provide Pecora Corporation “890FTS” sealant or equal
manufactured by one of the following:
a. Dow Corning Corporation.
b. GE Advanced Materials - Silicones
c. Sika Corporation, Construction Products Division
d. Tremco Incorporated

B. Additional Movement Capability: 100 percent movement in extension and 50 percent in
compression for a total of 150 percent movement. 

C. Uses:  General exterior use.

2.6 POURABLE URETHANE JOINT SEALANT

A. Multicomponent Pourable Urethane Sealant:  Manufacturer's standard, non-modified,
two-part, urethane sealant; complying with ASTM C 920, Type M, Grade P, Class 25,
Uses T, M, A and, as applicable to joint substrates indicated, O.

1. Available Products:  Subject to compliance with requirements, urethane joint
sealants that may be incorporated in the Work include, but are not limited to, the
following:
a. NR-200 Urexpan, Pecora Corporation
b. Sikaflex 2c SL, Sika Corporation
c. Masterseal SL 2;  Master Builders Solutions Div., BASF

B. Uses: Interior or exterior use for level pavement or slab joints.

2.7 NONSAG URETHANE JOINT SEALANT

A. Multi-Part Non-Sag Urethane Sealant:  Except as otherwise indicated, provide
manufacturer's standard, non-modified, two-part, urethane sealant; complying with ASTM
C 920, Type M, Grade NS, Class 25, Uses T, M, A and, as applicable to joint substrates
indicated, O.

1. Available Products:  Subject to compliance with requirements, urethane joint
sealants that may be incorporated in the Work include, but are not limited to, the
following:
a. Sikaflex 2c NS; Sika Corp
b. Dynatred, Pecora Corporation
c. Masterseal NP 2;  Master Builders Solutions Div., BASF

B. Uses: Interior or exterior use for pavement or slab joints where slope exceeds one
percent.

2.8 ACOUSTICAL JOINT SEALANTS
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A. Acoustical Sealant: Non-sag (gun grade), non-flammable, latex-based sealant designed
to limit sound transmission through interior STC-rated partitions. Sealant remains flexible
and adhered to metal, wood, plaster, gypsum, and concrete after drying.

1. Maintains the STC rating of partitions with intersections and penetrations sealed
with product: Tested by independent, accredited, NVLAP facility according to
ASTM E 90.

2. Products: Provide one of the following:
a. QuietZone Acoustic Sealant by Owens Corning.
b. OSI GreenSeries SC-175 Draft & Acoustical Sound Sealant by Henkel

Corporation  
c. Pecora AIS-919: Acoustical and Insulation Latex Sealant by Pecora

Corporation
d. Smoke ‘N’ Sound Acoustical Sealant by Specified Technologies Inc. 

B. Uses: At penetrations through and intersections of sound-rated wall, floor and ceiling
assemblies in order to preserve their ability to reduce airborne sound impact noise
transmission.

2.9 PREFORMED FOAM SEALANTS

A. Preformed Foam Sealants:  Manufacturer's standard preformed, precompressed,
impregnated open-cell foam sealant manufactured from high-density urethane foam
impregnated with a nondrying, water repellent agent; factory-produced in precompressed
sizes and in roll or stick form to fit joint widths indicated and to develop a watertight and
airtight seal when compressed to the degree specified by manufacturer; and complying
with the following requirements:

1. Properties:  Permanently elastic, mildew-resistant, nonmigratory, nonstaining, and
compatible with joint substrates and other joint sealants.

2. Impregnating Agent:  Chemically stabilized acrylic.
3. Density:  Manufacturer's standard.
4. Backing:  None.
5. Available Products:  Subject to compliance with requirements, preformed foam

sealants that may be incorporated in the Work include, but are not limited to, the
following:
a. "Emseal," Emseal Corp.
b. "Emseal Greyflex," Emseal Corp.
c. "Wil-Seal 150," Wil-Seal Construction Foams Div., Illbruck.
d. "Wil-Seal 250," Wil-Seal Construction Foams Div., Illbruck.

2.10 JOINT SEALANT BACKING

A. General:  Provide sealant backings of material and type that are nonstaining; are
compatible with joint substrates, sealants, primers and other joint fillers; and are
approved for applications indicated by sealant manufacturer based on field experience
and laboratory testing.
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B. Plastic Foam Joint Fillers:  Preformed, compressible, resilient, nonstaining, nonwaxing,
nonextruding strips of flexible plastic foam of material indicated below and of size, shape,
and density to control sealant depth and otherwise contribute to producing optimum
sealant performance:

1. Closed-cell polyethylene foam, nonabsorbent to liquid water and gas,
nonoutgassing in unruptured state.

2. Manufacturer:  Provide Cera-Rod manufactured by W.R. Meadows, Inc., or
equivalent.

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape as recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint filler materials
or joint surfaces at back of joint where such adhesion would result in sealant failure. 
Provide self-adhesive tape where applicable.

2.11 JOINT FILLERS FOR EXTERIOR CONCRETE SLABS

A. General:  Provide joint fillers of thickness and depth indicated, or if not indicated 1/2"
thick by depth of joint.

B. Bituminous Fiber Joint Filler:  Provide preformed strips of with asphalt binder encased
between two layers of saturated felt or glass-fiber felt, complying with ASTM D 1751.

1. Protect top edge of joint filler during concrete placement with a metal, plastic, or
other temporary preformed cap.  Remove protective cap after concrete has been
placed on both sides of joint and seal with sealant.

2.12 MISCELLANEOUS MATERIALS

A. Primer:  Material recommended by joint sealant manufacturer where required for
adhesion of sealant to joint substrates indicated, as determined from preconstruction joint
sealant-substrate tests and field tests.

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of
sealants and sealant backing materials, free of oily residues or other substances capable
of staining or harming in any way joint substrates and adjacent nonporous surfaces, and
formulated to promote optimum adhesion of sealants with joint substrates.

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and
surfaces adjacent to joints.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance
with requirements for joint configuration, installation tolerances, and other conditions
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affecting joint sealant performance.  Do not proceed with installation of joint sealants until
unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants
to comply with recommendations of joint sealant manufacturer 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 concrete, masonry, unglazed surfaces of ceramic tile, and similar porous
joint substrate surfaces by brushing, grinding, blast cleaning, 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
from above cleaning operations by vacuuming or blowing out joints with oil-free
compressed air.

3. Remove laitance and form release agents from concrete.
4. Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile, and other

nonporous 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 indicated or where recommended by joint
sealant manufacturer based on preconstruction joint sealant-substrate tests or prior
experience.  Apply primer to comply with joint sealant manufacturer's recommendations. 
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 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 printed installation instructions
applicable to products and applications indicated, except where more stringent
requirements apply.

B. Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 for use
of joint sealants as applicable to materials, applications, and conditions indicated.

C. Installation of Sealant Backings:  Install sealant backings to comply with the following
requirements:
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1. Install joint fillers of type indicated to provide support of sealants during application
and at position required to produce the cross-sectional shapes and depths of
installed sealants relative to joint widths that allow optimum sealant movement
capability.
a. Do not leave gaps between ends of joint fillers.
b. Do not stretch, twist, puncture, or tear joint fillers.
c. Remove absorbent joint fillers that have become wet prior to sealant

application and replace with dry material.

2. Install bond breaker tape between sealants where backer rods are not used
between sealants and joint fillers or back of joints.

D. Installation of Sealants:  Install sealants by proven techniques that result in sealants
directly contacting and fully wetting joint substrates, completely filling recesses provided
for each joint configuration, and providing uniform, cross-sectional shapes and depths
relative to joint widths that allow optimum sealant movement capability.  Install sealants
at the same time sealant backings are installed.

E. Tooling of Nonsag Sealants:  Immediately after sealant application and prior to time
skinning or curing begins, tool sealants to form smooth, uniform beads of configuration
indicated, to eliminate air pockets, and to ensure contact and adhesion of sealant with
sides of joint.  Remove excess sealants from surfaces adjacent to joint.  Do not use
tooling agents that discolor sealants or adjacent surfaces or are not approved by sealant
manufacturer.

1. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless
otherwise indicated.
a. Use masking tape to protect adjacent surfaces of recessed tooled joints.

F. Installation of Preformed Foam Sealants:  Install each length of sealant immediately after
removing protective wrapping, taking care not to pull or stretch material, and to comply
with sealant manufacturer's directions for installation methods, materials, and tools that
produce seal continuity at ends, turns, and intersections of joints.  For applications at low
ambient temperatures where expansion of sealant requires acceleration to produce seal,
apply heat to sealant in conformance with sealant manufacturer's recommendations.

3.4 CLEANING

A. Clean off excess sealants or sealant smears adjacent to joints as work progresses by
methods and with cleaning materials approved 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 or from damage resulting from construction operations or other causes so
that they are without deterioration or damage at time of Substantial Completion.  If,
despite such protection, damage or deterioration occurs, cut out and remove damaged
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or deteriorated joint sealants immediately so that and installations with repaired areas are
indistinguishable from original work.

END OF SECTION 079200
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL  

1.1 SUMMARY  

A.  Section includes the following hollow-metal work: 

1. Fire-rated door and frame assemblies. 

B. Related Requirements: 
 

1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors. 

1.2 DEFINITIONS 

A. Minimum Thickness:  Minimum thickness of base metal without coatings according to 
SDI A250.8. 

1.3 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. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material 
descriptions, core descriptions, fire-resistance ratings, and finishes. 

B. Shop Drawings:  Include the following: 

1. Elevations of each door type. 
2. Details of doors, including vertical- and horizontal-edge details and metal 

thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal 

thicknesses. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, joints, field splices, and connections. 
7. Details of accessories. 
8. Details of moldings, removable stops, and glazing. 
9. Details of conduit and preparations for power, signal, and control systems. 

A. Schedule:  Provide a schedule of hollow-metal work 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. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For door inspector. 

1. Fire-Rated Door Inspector: Submit documentation of compliance with NFPA 80, 
Section 5.2.3.1 

B. Product Test Reports:  For each type of hollow-metal door and frame assembly, for tests 
performed by a qualified testing agency. 

C. Field quality control reports. 

1.6 QUALITY ASSURANCE 

A. Fire-Rated Door Inspector Qualifications: Inspector for field quality-control inspections of 
fire-rated door assemblies complies with qualifications set forth in NFPA 80, Section 
5.2.3.1 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during 
transit and Project-site storage.  Do not use nonvented plastic. 

1. Provide additional protection to prevent damage to factory-finished units. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack 
welded to jambs and mullions. 

C. Store hollow-metal work vertically under cover at Project site with head up.  Place on 
minimum 4-inch- (102-mm-) high wood blocking.  Provide minimum 1/4-inch (6-mm) 
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 Products; an Assa Abloy Group company. 
2. Curries Company; an Assa Abloy Group company. 
3. Republic Doors and Frames. 

B. Source Limitations:  Obtain hollow-metal work from single source from single 
manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456827229&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456827232&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456827258&mf=04&src=wp
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A. Fire-Rated Assemblies:  Complying with NFPA 80 and listed and labeled by a qualified 
testing agency acceptable to authorities having jurisdiction for fire-protection ratings 
indicated, based on testing at positive pressure according to NFPA 252 or UL 10C. 

1. Smoke- and Draft-Control Assemblies:  Provide an assembly with gaskets listed 
and labeled for smoke and draft control by a qualified testing agency acceptable 
to authorities having jurisdiction, based on testing according to UL 1784 and 
installed in compliance with NFPA 105. 

2.3 INTERIOR DOORS AND FRAMES 

A. Construct interior doors and frames to comply with the standards indicated for materials, 
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, 
and as specified.  

B. Extra-Heavy-Duty Doors and Frames:  SDI A250.8, Level 3.  Provide for interior door 
and frame locations. 

1. Physical Performance:  Level A according to SDI A250.4. 
2. Doors: 

a. Type:  As indicated in the Door and Frame Schedule. 
b. Thickness:  1-3/4 inches (44.5 mm). 
c. Face:  Uncoated, cold-rolled steel sheet, minimum thickness of 16 gage 

0.053 inch (1.3 mm), except as noted below. 
1) Metallic-coated, with minimum A40 (ZF120) coating at the following 

locations:  All locations. 
 

d. Edge Construction: Model 1, Full Flush 
e. Core:  Manufacturer's standard for fire rated construction, to achieve the 

scheduled fire-rating. 

3. Frames: 

a. Materials:  Minimum thickness of 14 gage, 0.067 inch (1.7 mm),  uncoated, 
steel sheet (except provide metallic coated where door is metallic coated) 
for the following locations: 
1) Level 3 steel doors 

b. Construction:  Full profile welded. 

4. Exposed Finish:  Prime door and frames. 

2.4 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame 
size, not less than 0.042 inch (1.0 mm) thick, with corrugated or perforated straps 
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not less than 2 inches (51 mm) wide by 10 inches (254 mm) long; or wire anchors 
not less than 0.177 inch (4.5 mm) thick. 

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 
0.042 inch (1.0 mm) thick. 

3. Postinstalled Expansion Type for In-Place Concrete or Masonry:  Minimum 3/8-
inch- (9.5-mm-) diameter bolts with expansion shields or inserts.  Provide pipe 
spacer from frame to wall, with throat reinforcement plate, welded to frame at each 
anchor location. 

B. Floor Anchors:  Formed from same material as frames, minimum thickness of 0.042 inch 
(1.0 mm), and as follows: 

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners. 
2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, 

allowing not less than 2-inch (51-mm) height adjustment.  Terminate bottom of 
frames at finish floor surface. 

2.5 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; 
suitable for exposed applications. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free 
of scale, pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B. 

D. Frame Anchors:  ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating 
designation; mill phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with 
ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according 
to ASTM A 153/A 153M, Class B. 

E. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M. 

F. 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. 

G. Grout:  ASTM C 476, except with a maximum slump of 4 inches (102 mm), as measured 
according to ASTM C 143/C 143M. 

H. Mineral-Fiber Insulation:  ASTM C 665, 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 E 136 for 
combustion characteristics. 

I. Bituminous Coating:  Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry 
film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos 
fibers, sulfur components, and other deleterious impurities. 
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2.6 FABRICATION 

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Accurately 
form metal to required sizes and profiles, with minimum radius for metal thickness.  
Where practical, fit and assemble units in manufacturer's plant.  To ensure proper 
assembly at Project site, clearly identify work that cannot be permanently factory 
assembled before shipment. 

B. Hollow-Metal Doors: 

1. Steel-Stiffened Door Cores:  Provide minimum thickness 0.026 inch (0.66 mm), 
steel vertical stiffeners of same material as face sheets extending full-door height, 
with vertical webs spaced not more than 6 inches (152 mm) apart.  Spot weld to 
face sheets no more than 5 inches (127 mm) o.c.  Fill spaces between stiffeners 
with glass- or mineral-fiber insulation. 

2. Fire Door Cores:  As required to provide fire-protection ratings indicated. 
3. Vertical Edges for Single-Acting Doors:  Bevel edges 1/8 inch in 2 inches (3.2 mm 

in 51 mm). 
4. Top Edge Closures:  Close top edges of doors with flush closures of same material 

as face sheets. 
5. Bottom Edge Closures:  Close bottom edges of doors where required for 

attachment of weather stripping with end closures or channels of same material as 
face sheets. 

C. Hollow-Metal Frames:  Where frames are fabricated in sections due to shipping or 
handling limitations, provide alignment plates or angles at each joint, fabricated of same 
thickness metal as frames. 

1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated. 

2. Grout Guards:  Weld guards to frame at back of hardware mortises in frames to be 
grouted. 

3. Floor Anchors:  Weld anchors to bottoms of jambs with at least four spot welds per 
anchor; however, for slip-on drywall frames, provide anchor clips or countersunk 
holes at bottoms of jambs. 

4. Jamb Anchors:  Provide number and spacing of anchors as follows: 

a. Masonry Type:  Locate anchors not more than 16 inches (406 mm) from top 
and bottom of frame.  Space anchors not more than 32 inches (813 mm) 
o.c., to match coursing, and as follows: 

1) Two anchors per jamb up to 60 inches (1524 mm) high. 
2) Three anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 
3) Four anchors per jamb from 90 to 120 inches (2286 to 3048 mm) high. 
4) Four anchors per jamb plus one additional anchor per jamb for each 

24 inches (610 mm) or fraction thereof above 120 inches (3048 mm) 
high. 

 
b. Postinstalled Expansion Type:  Locate anchors not more than 6 inches (152 

mm) from top and bottom of frame.  Space anchors not more than 26 inches 
(660 mm) o.c. 
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5. Head Anchors:  Two anchors per head for frames more than 42 inches (1067 mm) 
wide and mounted in metal-stud partitions. 

6. 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. 

D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel 
sheet. 

E. Hardware Preparation:  Factory prepare hollow-metal work to receive templated 
mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping 
according to 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 applicable requirements in SDI A250.6 and BHMA A156.115 for 
preparation of hollow-metal work for hardware. 

2.7 STEEL FINISHES 

A. Prime Finish:  Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free 
primer complying with SDI A250.10; recommended by primer manufacturer for 
substrate; compatible with substrate and field-applied coatings despite prolonged 
exposure. 

2.8 ACCESSORIES 

A. Grout Guards:  Formed from same material as frames, not less than 0.016 inch (0.4 mm) 
thick. 

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, and for electrical wiring as 
required, to verify actual locations before frame installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory.  Restore exposed finish by 
grinding, filling, and dressing, as required to make repaired area smooth, flush, and 
invisible on exposed faces. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted 
door hardware. 

3.3 INSTALLATION 

A. General:  Install hollow-metal work plumb, rigid, properly aligned, and securely fastened 
in place.  Comply with Drawings and manufacturer's written instructions. 

B. Hollow-Metal Frames:  Install hollow-metal frames of size and profile indicated.  Comply 
with SDI A250.11 as required by standards specified. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until 
permanent anchors are set.  After wall construction is complete, remove temporary 
braces, leaving surfaces smooth and undamaged. 

a. Where frames are fabricated in sections because of shipping or handling 
limitations, field splice at approved locations by welding face joint 
continuously; grind, fill, dress, and make splice smooth, flush, and invisible 
on exposed faces. 

b. At fire-rated openings, install frames according to NFPA 80. 
c. Install frames with removable stops located on secure side of opening. 
d. Install door silencers in frames before grouting. 
e. Remove temporary braces necessary for installation only after frames have 

been properly set and secured. 
f. Check plumb, square, and twist of frames as walls are constructed.  Shim as 

necessary to comply with installation tolerances. 
g. Field apply bituminous coating to backs of frames that will be filled with grout 

containing antifreezing agents. 

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to 
floor, and 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. 

 
3. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout. 
4. Concrete Walls:  Solidly fill space between frames and concrete with mineral-fiber 

insulation. 
5. 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. 

6. Installation Tolerances:  Adjust hollow-metal door frames for squareness, 
alignment, twist, and plumb to the following tolerances: 
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a. Squareness:  Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on 
a line 90 degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch (1.6 mm), measured at jambs on a 
horizontal line parallel to plane of wall. 

c. Twist:  Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners 
of jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

C. Hollow-Metal Doors:  Fit hollow-metal doors accurately in frames, within clearances 
specified below.  Shim as necessary. 

1. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 
1. Smoke-Control Doors:  Install doors and gaskets according to NFPA 105. 

3.4 FIELD QUALITY CONTROL 

A. Inspection Agency: Engage a qualified inspector to perform inspections and 
commissioning activities 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. Repair or remove and replace installations where inspections indicate that they do not 
comply with specified requirements. 

D. Reinspect repaired or replaced installations to determine if replaced or repaired door 
assembly installations comply with specified requirements. 

E. Prepare and submit separate inspection report for each fire-rated door assembly 
indicating compliance with each item listed in NFPA 80. 

3.5 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before 
final inspection.  Leave work in complete and proper operating condition.  Remove and 
replace defective work, including hollow-metal work that is warped, bowed, or otherwise 
unacceptable. 

B. Remove grout and other bonding material from hollow-metal work immediately after 
installation. 

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas 
of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

END OF SECTION 081113 
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SECTION 082250 - POLYESTER FACED DOORS AND ALUMINUM FRAMING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Fiberglass reinforced polyester (FRP) faced doors
2. Aluminum frames for FRP doors, including frames for sidelites and transoms.
3. Installation of hardware (except surface mounted hardware).

B. Related sections include the following:

1. Division 07 Section "Joint Sealants" for joint sealants installed as part of aluminum
entrance and storefront systems.

2. Division 08 Section "Door Hardware."

1.2 SYSTEM DESCRIPTION

A. General:  Provide polyester faced doors and aluminum framing systems capable of
withstanding loads and thermal and structural movement requirements indicated without
failure, based on testing manufacturer's standard units in assemblies similar to those
indicated for this Project. 

B. Thermal Movements:  Provide polyester faced doors and aluminum framing systems,
including anchorage, that accommodate thermal movements of systems and supporting
elements resulting from the following maximum change(range) in ambient and surface
temperatures without buckling, damaging stresses on glazing, failure of joint sealants,
damaging loads on fasteners, failure of doors or other operating units to function
properly, and other detrimental effects.

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F
(100 deg C), material surfaces.

C. Structural-Support Movement:  Provide polyester faced doors and aluminum framing
systems that accommodate structural movements including, but not limited to, sway and
deflection.

D. Dimensional Tolerances:  Provide polyester faced doors and aluminum framing systems
that accommodate dimensional tolerances of building frame and other adjacent
construction.

1.3 SUBMITTALS

A. Product data including specifications, standard details, and installation recommendations
for polyester faced doors and panels  and aluminum frames including test reports
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certifying that products have been tested and comply with performance requirements,
details of core and edge construction, trim for openings, and finish.

B. Shop drawings showing fabrication and installation of polyester faced doors, panels and
frames.  Include elevations of door design types, details of construction, location and
installation requirements of door hardware and reinforcements, and details of openings.

1. Provide schedule of doors indicating sizes, locations, and other pertinent
information using same reference numbers for details and openings as those on
contract drawings.

C. Samples for initial selection purposes in form of manufacturer's color charts showing full
range of colors available for doors and frames.

D. Samples for Verification Purposes:  Submit 6" square samples of each color of face
sheet specified and 12" long sections of aluminum extrusions with specified finish system
applied.  Where normal color and texture variations are to be expected, include 2 or more
units in each set of samples showing limits of such variations.

1.4 QUALITY ASSURANCE

A. Single Source Responsibility:  Provide doors and frames produced by single
manufacturer for entire Project.

B. Manufacturer Qualifications:  Provide product series that has produced by the
manufacturer for at least five years, for similar building type and size as this project.

C. Installer's Qualifications:  Firm with not less than 4 years successful experience installing
systems similar to those required.

D. Fire Performance Characteristics:  Where indicated, provide class "A" fiber reinforced
polyester faces with the following surface burning characteristics as determined by
testing identical products per ASTM E 84 by UL or other testing and inspecting
organizations acceptable to authorities having jurisdiction. 

1. Flame Spread:  25 or less.
2. Smoke Developed:  450 or less.

E. Design Criteria:  The construction documents are based on a specific polyester door
faced and aluminum frame system. Other manufacturer's system of similar and
equivalent nature will be acceptable when, in Architect's judgement, differences do not
materially detract from design concept or intended performance.

1.5 DELIVERY, STORAGE AND HANDLING

A. Deliver doors cardboard-wrapped or crated to provide protection during transit and job
storage.  Provide additional protection to prevent damage to surface finishes.
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B. Inspect doors upon delivery for damage.  Minor damages may be repaired provided
refinished items are equal in all respects to new work and acceptable to Architect;
otherwise, remove and replace damaged items as directed.

C. Store doors and frames at building site under cover.  Place units on minimum 4-inches
high wood blocking.  Avoid use of non-vented plastic or canvas shelters which could
create humidity chamber.  If cardboard wrapper on door becomes wet, remove carton
immediately.  Provide 1/4-inches spaces between stacked doors to promote air
circulation.

D. Identify each door and frame with individual opening numbers which correlate with
designation system used on shop drawings for door, frames, and hardware, using
temporary, removable or concealed markings.

1.6 PROJECT CONDITIONS

A. Field Measurements:  Check openings by field measurement before fabrication to ensure
proper fitting of work; show measurements on final shop drawings.  Coordinate
fabrication schedule with construction progress to avoid delay in work.

B. Coordinate work of this section with that specified in Section 087100 to ensure proper
installation of hardware.

1.7 WARRANTY

A. Product Warranty:  Provide manufacturer's standard written warranty agreeing to repair
or replace polyester faced doors which fail in materials or workmanship within time period
indicated below.  Warranty shall included door manufacturer's guarantee that hardware
installed by factory will be installed correctly and not come loose within time period
indicated below.

1. Warranty period for doors and finish,  and hardware installed by factory is ten years
after date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturer:  Provide polyester faced doors, panels and aluminum frames
manufactured by one of following:

1. Special-Lite, Inc. 
2. Tubelite, Inc.
3. Commercial Door Systems.

2.2 MATERIALS
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A. Aluminum Members:  Alloy and temper recommended by manufacturer for strength,
corrosion resistance, and application of required finish; comply with ASTM B 221 for
extrusions and ASTM B 209 for sheet and plate. 

B. Steel Reinforcement:  Complying with ASTM A 36 (ASTM A 36M)) for structural shapes,
plates, and bars; ASTM A 611 for cold-rolled sheet and strip; or ASTM A 570
(ASTM A 570M) for hot-rolled sheet and strip.

C. Fiberglass Reinforced Polyester Face Material:  0.120" minimum thickness, with color
integral through full thickness of face sheet.  Provide pebble textured finish for doors and
panels.  Face material meeting the following performance criteria:

1. Impact Strength of Face Sheets:  ASTM D 256, Izod Impact Strength, 15 foot
pounds per inch of notch.

2. Abrasion Resistance of Face Sheets:  ASTM D 1242, 25 cycles of Taber Abraser
with CH-17 wheel with a 1000 gram load, not to exceed 0.029 percent weight loss.

3. Hardness of Face Sheets:  ASTM D 2583, Barcol Meter Hardness Test, not less
than 55.

4. Humidity Resistance of Face Sheets:  ASTM D 570, water absorption not more
than 0.40 percent weight gain after 24-hour immersion.

5. Ultra-Violet Degradation:  Only slight color change, and negligible change in
surface gloss and other physical properties after exposure to 500,000 Langleys.

6. Fire-Resistance and Flammability:  Provide Class A rated faces for door faces of
interior doors and for interior face of exterior doors and panels.

7. Basis of Design Product: SpecLite 3 FRP by Special Lite, or equivalent.
8. Per 2015 IBC 2603.4.1.7 for non-rated swing doors with plastic foam cores- provide

a thermal barrier of not less than 0.032" thick aluminum or steel with basic
thickness of not less than 0.016" between the foam core and FRP skin; or
complying with NFPA 275 - per IBC 2603.4.

D. Core Material:  Urethane foam of 5 pounds per cubic foot density for doors and panels.

E. Fasteners:  Aluminum or stainless steel materials warranted by manufacturer to be non-
corrosive and compatible with aluminum components, hardware, anchors and other
components.

F. Brackets and Reinforcements:  Manufacturer's high-strength aluminum extrusions. 
Provide manufacturer's standard reinforcement for each type of hardware required.

G. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12
requirements, except containing no asbestos, formulated for 30-mil (0.762-mm) thickness
per coat.

H. Spacers, Setting Blocks, Gaskets, and Bond Breakers:  Manufacturer's standard
permanent, nonmigrating types in hardness recommended by manufacturer, compatible
with sealants, and suitable for system performance requirements.

I. Framing system gaskets, sealants, and joint fillers as recommended by manufacturer for
joint type.
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J. Sealants and joint fillers for joints at perimeter of entrance and storefront systems as
specified in Division 07 Section "Joint Sealants."

2.3 DOORS

A. General:  Provide manufacturer's standard flush style doors as indicated on Drawings
constructed of aluminum stiles and rails joined with steel tie rods, with polyester face
sheets and foamed-in-place urethane inner core.  Minimum thermal rating U-factor of
0.09. 

1. Basis of Design Product: Provide Sandstone Texture FRP Door Model SL-20 by
Special Lite, or equivalent.

2. Color: Custom blue color to match school standard blue color.  

B. Provide extruded aluminum 2-7/16" tubular stiles designed to accept specified hardware
and a minimum extruded aluminum 2-5/16" top and bottom rails with legs for interlocking
rigidity weather bar. Minimum thickness of 1/16 inches at face and 1/8 inch at hinge and
concealed vertical stiles.

1. Meeting Stiles:  Pile brush weatherseals.  Extrude meeting stile to include integral
pocket to accept pile brush weatherseals.

2. Bottom of Door:  Install bottom weather bar with nylon brush weatherstripping into
extruded interlocking edge of bottom rail.

C. Lock polyester face sheets in on all four sides by extruded interlocking edges which are
integral part of stiles and rails.  Snap in or applied door edge trim is not acceptable.

D. Miter or mortise and tenon corner joints and mechanically fasten with reinforcing brackets
that incorporate concealed minimum 3/8" galvanized steel tie-rods at top and bottom with
aviation type nuts. 

E. Internally reinforce doors to receive specified hardware with .125 inch thick aluminum.

F. Foam-in-place core after the door is completely assembled.

2.4 FRAMES

A. Standard Frame:  Provide tubular extruded aluminum frame members, 2  by 4-1/2 inch
in size unless otherwise indicated on drawings, with minimum 1/8 inch thick walls and
closed back. Fabricate with mechanical joints using heavy inserted reinforcing plates and
concealed tie-rods or j-bolts.  Supply with ½ by 1-1/4 inch door stop, with heavy duty
weathering pile included.  

1. Provide Tube Frame with Applied Stops, Model SL-245, by Special Lite, or
equivalent.

2. Finish: Fluoropolymer 2 or 3-Coat paint system in custom blue color to match
school standard blue color.
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2.5 HARDWARE 

A. Hardware is specified in Section 087100.

2.6 FABRICATION

A. Factory-prefit and premachine doors for all hardware and to fit frame opening sizes
indicated with the following uniform clearances and bevels:

1. Clearances:  Not more than 1/8 inch at jambs and heads except between pairs of
doors not more than 1/4 inch.  Not more than 3/4 inch at bottom.

2. Comply with final hardware schedules and door frame shop drawings and with
hardware templates.

3. Coordinate measurements of hardware mortises in metal frames to verify
dimensions and alignment before proceeding with factory premachining.

B. Complete fabrication, assembly, installation of hardware, finishing and other work before
shipment to project site.  Disassemble components only as necessary for shipment and
installation.  Field stick framing is not acceptable.

C. Factory install vision lites and panels.

D. Install hinges and all other hardware, with the exception of any surface-applied hardware
such as door closer and locksets or push/pull hardware, at the manufacturer's plant.

1. Locate hardware as indicated on final shop drawings or, if not indicated, in
accordance with "Recommended Locations for Builder's Hardware on Standard
Steel Doors and Frames," published by Door and Hardware Institute.

E. Separate dissimilar metals with zinc chromate primer, bituminous paint, or other
separator to prevent corrosion.

F. Maintain accurate relation of planes and angles, hairline fit contacting members.

G. Conceal fasteners where possible provide countersunk flat or oval heads for exposed
screws and bolts.

2.7 ALUMINUM FINISHES

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal
Products" for recommendations relative to applying and designating finishes.

B. 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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C. Finish designations prefixed by AA conform to the system established by the Aluminum
Association for designating aluminum finishes.

D. High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with
inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion
coating; Organic Coating:  as specified below).  Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

1. Fluoropolymer 3-Coat System:  Manufacturer's standard 3-coat, thermocured
system consisting of specially formulated inhibitive primer, fluoropolymer color coat
and clear topcoat containing not less than 70 percent polyvinylidene fluoride resin
by weight; complying with AAMA 2605.
a. Color(s): As selected by Architect.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and supports, with the Installer present, for compliance with
requirements indicated, installation tolerances, and other conditions that affect installation
of polyester faced doors.  Correct unsatisfactory conditions before proceeding with the
installation.

B. Examine door frames prior to hanging door:

1. Verify that frames comply with indicated requirements for type, size, location, and
swing characteristics and have been installed with plumb jambs and level heads.

2. Reject doors with defects.

C. Do not proceed with installation until unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:  Comply with manufacturer's written instructions for protecting, handling, and
installing FRP doors and aluminum framing systems.  Do not install damaged
components.  Fit frame joints to produce hairline joints free of burrs and distortion. 
Rigidly secure nonmovement joints. 

B. Metal Protection:  Where aluminum will contact dissimilar metals, protect against galvanic
action by painting contact surfaces with primer or by applying sealant or tape
recommended by manufacturer for this purpose.  Where aluminum will contact concrete
or masonry, protect against corrosion by painting contact surfaces with bituminous paint

C. Install framing components plumb and true in alignment with established lines and grades
without warp or rack of framing members.
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D. Install doors and frames plumb and true in alignment with established lines and grades
without warp or rack.  Lubricate operating hardware and other moving parts according
to hardware manufacturers' written instructions.

1. Install surface-mounted hardware according to manufacturer's written instructions
using concealed fasteners to greatest extent possible.

2. Install frames with anchors appropriate for wall conditions to anchor framing to wall
materials.  A minimum of five anchors up to 7'- 4" on jamb members, and one
additional anchor for each 12 inches over that height. 

E. Construction Tolerances:  Install doors and frames to comply with the following
tolerances:

1. Variation from Plane:  Do not exceed 1/16 inch in 12 feet of length or 1/8 inch in
any total length.

2. Offset from Alignment:  The maximum offset from true alignment between two
identical members abutting end to end in line shall not exceed 1/16 inch.

3. Diagonal Measurements:  The maximum difference in diagonal measurements
shall not exceed 1/8 inch.

4. Offset at Corners:  The maximum out-of-plane offset of framing at corners shall not
exceed 1/32 inch.

F. Separate aluminum and other corrodible metal surfaces from sources of corrosion or
electrolytic action at points of contact with other materials.

1. Zinc or cadmium plate steel anchors and other unexposed fasteners after
fabrication.

2. Paint dissimilar metals where drainage from them passes over aluminum.
3. Paint aluminum surfaces in contact with mortar, concrete or other masonry with

alkali resistant coating.
4. Paint wood and similar absorptive material in contact with aluminum and exposed

to the elements or otherwise subject to wetting, with two coats of aluminum house
paint.  Seal joints between the materials with sealant.

G. Drill and tap frames and doors and apply surface-mounted hardware items.  Comply with
hardware manufacturer's instructions and template requirements.  Use concealed
fasteners wherever possible.  Refer to Section 087100 for additional installation
requirements.

H. Install perimeter sealant to comply with requirements of Division 07 Section "Joint
Sealants," unless otherwise indicated.

3.3 ADJUSTING, CLEANING AND PROTECTION

A. Adjust operating hardware to function properly, for smooth operation without binding, and
for weathertight closure.

B. Clean complete system, inside and out, promptly after installation, exercising care to
avoid damage to coatings.
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C. Institute protective measures required throughout remainder of construction period to
ensure polyester faced doors will be without damage and deterioration, other than normal
weathering, at time of acceptance.

END OF SECTION 082250
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SECTION 083113 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL  

1.1  SUMMARY  

A.  Section Includes: 
 

1. Wall access doors and frames for interior locations. 
2. Fire-rated wall access doors and frames for interior locations 
3. Fire-rated ceiling access doors and frames for interior locations. 
4. Floor access door for interior locations. 

B. Locations and Quantities of Access Doors:  Not all access doors are shown on the 
Drawings.  It is the intent of this section that access doors be provided wherever 
access is required for operation and maintenance of concealed equipment, dampers, 
valves, controls or similar devices. 

C. Cylinders for access doors are specified in Division 08 Section "Door Hardware." 

D. Related Requirements: 
 

1. Division 07 Section "Roof Accessories" for roof hatches. 
2. Division 23 Section "Air Duct Accessories" for heating and air-conditioning duct 

access doors. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, fire ratings, 
materials, individual components and profiles, and finishes.  

B. Shop Drawings: 
 

1. Include plans, elevations, sections, details, and attachments to other work. 
2. Detail fabrication and installation of access doors and frames for each type of 

substrate. 

C. Samples:  For each door face material, at least 3 by 5 inches (75 by 125 mm) in size, 
in specified finish. 

D. Product Schedule:  Provide complete access door and frame schedule, including 
types, locations, sizes, latching or locking provisions, and other data pertinent to 
installation. 

1.3 COORDINATION 

A. Verification:  Determine specific locations and sizes for access doors needed to gain 
access to concealed equipment, and indicate on schedule specified in "Submittals" 
Article 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 that are 
identical to access door and frame assemblies tested for fire-test-response 
characteristics according to the following test method and that are listed and labeled by 
UL or another testing and inspecting agency acceptable to authorities having 
jurisdiction: 

 
1. NFPA 252 or UL 10B for fire-rated access door assemblies installed vertically. 
2. NFPA 288 for fire-rated access door assemblies installed horizontally. 

2.2 PRODUCTS, GENERAL 

A. Source Limitations:  Obtain each type of access door and frame from single source 
from single manufacturer. 

2.3 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 

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. Babcock-Davis. 
2. J. L. Industries, Inc.; Div. of Activar Construction Products Group. 
3. Karp Associates, Inc. 
4. Larsen's Manufacturing Company. 
5. Milcor Inc. 
6. Nystrom, Inc. 

B. Flush Access Doors, with Exposed Trim, for CMU Surfaces:  Units consisting of frame 
with exposed trim, door, hardware, and complying with the following requirements 

 
1. Basis-of-Design Product: Nystrom Model NT, Universal Flush Access Door. 
2. Assembly Description:  Fabricate door to fit flush to frame.  Provide flange 

integral with frame, 1 inch wide, overlapping surrounding finished surface.  
3. Locations: Provide at non-rated concrete block walls.  
4. Uncoated Steel Sheet for Door:  Nominal 16 gage. 

a. Finish: Factory prime. 
 

5. Stainless-Steel Sheet for Door for Toilet Rooms, Shower Rooms, and Other Wet 
Areas:    Nominal 16 gage; No. 4 finish. 

6. Frame Material:  Nominal 0.060 inch (1.52 mm), 16 gage 
7. Hinges: Concealed continuous piano hinge. 
8. Locks: Provide with mortise lock prep. 

C. Insulated, Fire-Rated Access Doors for Drywall Walls and Ceilings:  Units consisting of 
frame with gypsum board bead concealed edge trim, self-latching insulated door, and 
hardware, and complying with the following requirements:  

 

http://www.specagent.com/LookUp/?uid=123456789430&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456811481&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456789432&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456811487&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456789437&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456789439&mf=04&src=wp
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1. Basis-of-Design Product: Nystrom Model IW, Insulated Fire Rated Access Door, 
with Drywall Bead, for Walls and Ceilings.  

2. Assembly Description:  Fabricate door to fit flush to frame, with a core of mineral-
fiber insulation enclosed in sheet metal.  Provide self-latching door with 
automatic closer and interior latch release.   

3. Locations:  Provide at rated gypsum board walls and ceilings. 
4. Fire-Resistance Ratings:   

a. Walls: 1-1/2 hours. 
b. Ceilings: 3 hours.  

 
5. Uncoated Steel Sheet for Door:  20 ga., 0.0359-inch-  (0.91-mm-) thick steel 

sheet, welded pan type, filled with 2-inch (50 mm) thick fire-rated mineral-fiber 
insulation. 
a. Finish: Factory prime. 

 
6. Stainless-Steel Sheet for Door for Toilet Rooms, Shower Rooms, and Other Wet 

Areas: Same gage and style as steel door; with No. 4 finish. 
7. Frame Material:  16 ga., 0.0598-inch- (1.52-mm-) thick steel sheet, 1-inch (25.4 

mm) wide, surrounded by galvanized drywall bead. 
8. Hinges: Concealed continuous piano hinge.  
9. Locks: Provide with mortise lock prep. 

D. Insulated, Fire-Rated Access Doors for CMU Walls:  Units consisting of frame with 
exposed edge trim, self-latching insulated door, and hardware, and complying with the 
following requirements:  

 
1. Basis-of-Design Product: Nystrom Model IT, Insulated Fire Rated Access Door, 

with Exposed Flange, for Walls and Ceilings. 
2. Assembly Description:  Fabricate door to fit flush to frame, with a core of mineral-

fiber insulation enclosed in sheet metal.  Provide flange integral with frame, 1 
inch (25 mm) wide, overlapping surrounding finished surface. Provide self-
latching door with automatic closer and interior latch release.   

3. Locations:  Provide at rated concrete block walls. 
4. Fire-Resistance Ratings:   

a. Walls: 1-1/2 hours. 
 

5. Uncoated Steel Sheet for Door:  20 ga., 0.0359-inch- (0.91-mm-) thick steel 
sheet, welded pan type, filled with 2-inch (50 mm) thick fire-rated mineral-fiber 
insulation. 
a. Finish: Factory prime. 

 
6. Stainless-Steel Sheet for Door for Toilet Rooms, Shower Rooms, and Other Wet 

Areas: Same gage and style as steel door; with No. 4 finish. 
7. Frame Material:  16 ga., 0.0598-inch- (1.52-mm-) thick steel sheet, 1-inch (25.4 

mm) wide exposed trim. 
8. Hinges: Concealed continuous piano hinge.  
9. Locks: Provide with mortise lock prep.  

E. Floor Access Doors: Angle frame construction with integral anchor flange designed to 
be cast into concrete. Diamond plate door panel is equipped with a flush aluminum 
drop handle and an automatic hold open arm. 
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1. Material: Aluminum door and frame; stainless steel hinges and hardware 
2. Door: 1/4" aluminum diamond plate reinforced for live load of 300 pounds/sq ft. 
3. Frame: Angle frame fabricated from aluminum extrusions with a 1” anchor flange. 
4. Hinge: Stainless steel butt hinges with tamperproof stainless steel bolts and nuts 
5. Opening Device: Automatic hold open arm with red vinyl grip allows door panel to 

open to 90 degrees, locking door in open position, and allowing for easy control 
when closing door panel. 

6. Provide stainless steel compression springs to add lift assistance. 
7. Standard Latch: Flush aluminum drop handle with staple for padlock.  
8. Finish: Mill finish, with bituminous coating on exterior of frame. 
9. Size: 48” x 48” 
10. Provide double leaf door. 
11. Basis of Design Product: Model FA-300 Floor Door by Acudor, or equal. 

2.4 MATERIALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-
rolled steel sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel 
(CS), exposed. 

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; 
with minimum G60 (Z180) or A60 (ZF180) metallic coating. 

D. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304.  Remove 
tool and die marks and stretch lines or blend into finish.  

E. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T5. 

F. Aluminum Plate and Sheet:  ASTM B 209 (ASTM B 209M), Alloy 6061-T6. 

G. Frame Anchors:  Same type as door face. 

H. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to ASTM A 
153/A 153M or ASTM F 2329. 

I. Mortise locks are specified in Section 08 7100. 

2.5 FABRICATION 

A. General:  Provide access door and frame assemblies manufactured as integral units 
ready for installation. 

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide 
materials with smooth, flat surfaces without blemishes.  Do not use materials with 
exposed pitting, seam marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  
Furnish attachment devices and fasteners of type required to secure access doors to 
types of supports indicated. 
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1. For concealed flanges with drywall bead, provide edge trim for gypsum board 

securely attached to perimeter of frames. 
2. For concealed flanges with plaster bead for full-bed plaster applications, provide 

zinc-coated expanded metal lath and exposed casing bead welded to perimeter 
of frames. 

3. Provide mounting holes in frames for attachment of units to metal or wood 
framing. 

4. Provide mounting holes in frame for attachment of masonry anchors. 

D. Recessed Access Doors:  Form face of panel to provide recess for application of 
applied finish.  Reinforce panel as required to prevent buckling. 

E. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane 
when closed. 

 
1. Cylinder and keys are specified in Section 08 7100 "Door Hardware." 

2.6 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

D. Steel and Metallic-Coated-Steel Finishes: 
 

1. Factory Prime:  Apply manufacturer's standard, VOC-free, electrostatic-applied 
powder coat finish immediately after surface preparation and pretreatment. 

E. Stainless-Steel Finishes: 
 

1. Surface Preparation:  Remove tool and die marks and stretch lines, or blend into 
finish. 

2. Polished Finishes:  Grind and polish surfaces to produce uniform finish, free of 
cross scratches. 
a. Run grain of directional finishes with long dimension of each piece. 
b. When polishing is completed, passivate and rinse surfaces.  Remove 

embedded foreign matter and leave surfaces chemically clean. 
c. Directional Satin Finish:  No. 4. 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 
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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. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Set frames accurately in position and attach securely to supports with plane of face 
panels aligned with adjacent finish surfaces. 

C. Install doors flush with adjacent finish surfaces or recessed to receive finish material. 

3.3 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise 
damaged. 

 

END OF SECTION 083113 
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SECTION 083326 - OVERHEAD COILING DOORS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following types of overhead coiling doors:

1. Insulated service doors, manual operation.
2. Insulated counter doors, manual operation.

1.2 PERFORMANCE REQUIREMENTS

A. Structural Performance:  Provide overhead coiling doors capable of withstanding the
effects of gravity loads and stresses without evidencing permanent deformation of door
components.

1. Exterior Wind Load:  Uniform pressure (velocity pressure) of 20 lbf/sq. ft. (960 Pa),
acting inward and outward.

B. Operation-Cycle Requirements:  Design overhead coiling door components and operator
to operate for not less than 50,000 cycles over lifetime.

C. Air Infiltration Performance for Insulated Door: Provide overhead coiling doors with
maximum air infiltration rate of 0.3 CFM/SQ FT when tested in accordance with NFRC
400 or with ASTM E283 at 1.57psf.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type and size of overhead coiling door and accessory.  Include
details of construction relative to materials, dimensions of individual components, profiles,
and finishes.  Provide roughing-in diagrams, operating instructions, and maintenance
information.  Include the following:

1. Setting drawings, templates, and installation instructions for built-in or embedded
anchor devices.

2. Summary of forces and loads on walls and jambs.

B. Shop Drawings:  For special components and installations not dimensioned or detailed
in manufacturer's data sheets.

C. Samples for Initial Selection:  Manufacturer's color charts showing full range of colors
available for units with factory-applied finishes

1.4 INFORMATIONAL SUBMITTALS
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A. Installer Certificates:  Signed by manufacturer certifying that installers comply with
specified requirements.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experienced installer who is an authorized
representative of the overhead coiling door manufacturer for both installation and
maintenance of units required for this Project.

B. Source Limitations:  Obtain overhead coiling doors through one source from a single
manufacturer.

1.6 WARRANTY

A. Special Warranty:  Manufacturer's standard form, signed by manufacturer, Installer, and
Contractor, in which manufacturer agrees to repair or replace doors that are defective in
materials or workmanship, for the following period:

1. Door Assemblies: Two years

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design Products: Provide specified products of Cornell Iron Works Inc. or equal
from one of the following manufacturers:

1. The Cookson Company.
2. Raynor Garage Doors 
3. Pacific Rolling Door Co.
4. Overhead Door Corporation.
5. Wayne-Dalton Corp.
6. Windsor Door; A United Dominion Company.

2.2 DOOR CURTAIN MATERIALS AND CONSTRUCTION

A. Basis of Design Products: 

1. Insulated Counter Door: Thermiser Max Insulated Rolling Door Model ESC30 by
Cornell, or equal.

2. Insulated Service Door: Thermiser Max Insulated Rolling Door Model ESD30 by
Cornell, or equal.

B. Door Curtain:  Fabricate overhead coiling door curtain of interlocking slats, designed to
withstand wind loading indicated, in a continuous length for width of door without splices. 
Unless otherwise indicated, provide slats of material thickness recommended by door
manufacturer for performance, size, and type of door indicated, and as follows:
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1. Insulated Galvanized Steel Door Curtain Slats: Double skin interlocking roll formed
interior and exterior metal slats with foamed-in-place insulation between slats.
a. Profile: Manufacturer's standard flat-profile slats No. 6F
b. Thickness: Minimum 20 gauge exterior faces, 24 gauge interior faces
c. Total Slat Thickness: 15/16"
d. Insulation: 7/8" thick closed cell pressure foamed in place urethane

insulation, Min R value of 8. Foam shall meet the following criteria:
1) Flame Spread Index of 0
2) Smoke Developed Index of 10 as tested per ASTM E84
3) CFC-free process with an Ozone Depletion Potential rating of 0
4) Meets foam plastic insulation requirements of the 2012 IBC®, section

2603.

e. Finish: Powder paint, in custom blue color to match school’s standard blue
color. 
1) Basis of Design Product: Spectrashield Coating System by Cornell or

equal.

C. Service Door Windlocks and Endlocks:  Malleable-iron castings galvanized after
fabrication, secured to curtain slats with galvanized rivets, or high-strength nylon. 
Provide locks on not less than alternate curtain slats for curtain alignment and resistance
against lateral movement

D. Service Door Bottom Bar:  Consisting of 2 angles, each not less than 1-1/2 by 1-1/2 by
1/8 inch (38 by 38 by 3 mm) thick, either galvanized or stainless-steel extrusions to suit
type of curtain slats.

E. Service Door Curtain Jamb Guides:  Fabricate curtain jamb guides of steel angles, or
channels and angles, with sufficient depth and strength to retain curtain, to allow curtain
to operate smoothly, and to withstand loading.  Build up units with not less than
3/16-inch- (5-mm-) thick, galvanized steel sections complying with ASTM A 36
(ASTM A 36M), and ASTM A 123.  Slot bolt holes for guide adjustment.  Provide
removable stops on guides to prevent overtravel of curtain and a continuous bar for
holding windlocks.

2.3 HOODS AND ACCESSORIES

A. Hood:  Form to entirely enclose coiled curtain and operating mechanism at opening head.
Contour to suit end brackets to which hood is attached.  Roll and reinforce top and
bottom edges for stiffness.  Provide closed ends for surface-mounted hoods and fascia
for any portion of between-jamb mounting projecting beyond wall face.  Provide
intermediate support brackets as required to prevent sag. 

B. Weatherseals:  Provide replaceable, adjustable, continuous, compressible
weather-stripping gaskets fitted to bottom and top of doors, unless otherwise indicated. 
At door head, use 1/8-inch- (3-mm-) thick, replaceable, continuous sheet secured to
inside of hood.
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1. In addition, provide replaceable, adjustable, continuous, flexible, 1/8-inch- (3-mm-)
thick seals of flexible vinyl, rubber, or neoprene at door jambs for a weathertight
installation.

C. Push/Pull Handles:  For push-up-operated or emergency-operated doors, provide
galvanized steel lifting handles on each side of door.

1. Provide pull-down straps or pole hooks for doors more than 84 inches (2130 mm)
high.

D. Fabricate locking device assembly with lock, spring-loaded dead bolt, operating handle,
cam plate, and adjustable locking bar to engage through slots in tracks.

1. Locking Bars:  Single-jamb side, operable from inside only.
2. Provide lock cylinder to match cylinders and keying of building as specified in

Division 08 Section "Door Hardware."

2.4 COUNTERBALANCING MECHANISM

A. General:  Counterbalance doors by means of adjustable-tension steel helical torsion
spring, mounted around a steel shaft and contained in a spring barrel connected to door
curtain with required barrel rings.  Use grease-sealed bearings or self-lubricating graphite
bearings for rotating members.

B. Counterbalance Barrel:  Fabricate spring barrel of hot-formed, structural-quality, welded
or seamless carbon-steel pipe, of sufficient diameter and wall thickness to support
rolled-up curtain without distortion of slats and to limit barrel deflection to not more than
0.03 in./ft. (2.5 mm/m) of span under full load.

C. Provide spring balance of one or more oil-tempered, heat-treated steel helical torsion
springs.  Size springs to counterbalance weight of curtain, with uniform adjustment
accessible from outside barrel.  Provide cast-steel barrel plugs to secure ends of springs
to barrel and shaft.

D. Fabricate torsion rod for counterbalance shaft of cold-rolled steel, sized to hold fixed
spring ends and carry torsional load.

E. Brackets:  Provide mounting brackets of manufacturer's standard design, either cast-iron
or cold-rolled steel plate with bell-mouth guide groove for curtain.

2.5 MANUAL DOOR OPERATORS

A. Manual Chain Hoist: Provide chain hoist operator with endless steel chain, chain pocket
wheel and guard, geared reduction unit, and chain keeper secured to guide. Chain hoist
shall  include integral brake mechanism that will immediately stop upward or downward
travel and maintain the door in a stationary position when the hand chain is released by
the user.

1. Basis of Design Product: ControlGard by Cornell or equal.
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2. Location: Provide for basement areaway location.

2.6 FINISHES, GENERAL

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal
Products" for recommendations for applying and designating finishes.

B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces
are acceptable if they are within one-half of the range of approved Samples.  Noticeable
variations in the same piece are not acceptable.  Variations in appearance of other
components are acceptable if they are within the range of approved Samples and are
assembled or installed to minimize contrast.

2.7 STEEL FINISHES

A. Powder-Coat Finish: Manufacturer's enhanced performance baked-on finish consisting
of prime coat and thermosetting topcoat. Comply with coating manufacturer's written
instructions for cleaning, pretreatment, application, and minimum dry film thickness.

1. Color and Gloss: Custom blue color to match school’s standard blue. 

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates areas and conditions, with Installer present, for compliance with
requirements for substrate construction and other conditions affecting performance of the
Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:  Install door and operating equipment complete with necessary hardware, jamb
and head mold strips, anchors, inserts, hangers, and equipment supports according to
Shop Drawings, manufacturer's written instructions, and as specified.

B. Install overhead coiling doors, hoods, and operators at the mounting locations indicated
for each door.

C. Accessibility:  Install overhead coiling doors, switches, and controls along accessible
routes in compliance with regulatory requirements for accessibility.

3.3 ADJUSTING

A. Lubricate bearings and sliding parts; adjust doors to operate easily, free from warp, twist,
or distortion and fitting weathertight for entire perimeter.
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END OF SECTION 083326
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SECTION 085413 - FIBERGLASS WINDOWS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes fixed fiberglass-framed windows.

1.2 PERFORMANCE REQUIREMENTS

A. General:  Provide fiberglass windows capable of complying with performance
requirements indicated, based on testing manufacturer's windows that are representative
of those specified, and that are of test size indicated below:

1. Size required by AAMA/WDMA 101/I.S.2/NAFS for gateway performance .

B. Structural Performance:  Provide fiberglass windows capable of withstanding the effects
of the wind loads indicated on drawings, based on testing units representative of those
indicated for Project that pass AAMA/WDMA 101/I.S.2/NAFS, Uniform Load Structural
Test.

1.3 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, fabrication methods,
dimensions of individual components and profiles, hardware, finishes, and operating
instructions for each type of fiberglass window indicated.

B. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to
other work, operational clearances, installation details, and the following:

1. Mullion details, including reinforcement and stiffeners.
2. Joinery details.
3. Expansion provisions.
4. Flashing and drainage details.
5. Weather-stripping details.
6. Glazing details.

C. Samples for Initial Selection:  For units with factory-applied color finishes..

D. Product Schedule:  For fiberglass windows.  Use same designations indicated on
Drawings.

E. Qualification Data:  For installer and manufacturer.

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a
qualified testing agency for each type, class, grade, and size of fiberglass window.  Test
results based on use of downsized test units will not be accepted.
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G. Maintenance Data:  For finishes to include in maintenance manuals.

H. Warranty:  Special warranty specified in this Section.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An installer acceptable to fiberglass window manufacturer for
installation of units required for this Project.

B. Manufacturer Qualifications:  A manufacturer capable of fabricating fiberglass windows
that meet or exceed performance requirements indicated and of documenting this
performance by inclusion in lists and by labels, test reports, and calculations.

C. Source Limitations:  Obtain fiberglass windows through one source from a single
manufacturer.

D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of
fiberglass windows and are based on the specific system indicated.  Refer to Division 1
Section "Product Requirements."  Do not modify size and dimensional requirements.

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with
Architect's approval.  If modifications are proposed, submit comprehensive
explanatory data to Architect for review.

E. Fenestration Standard:  Comply with AAMA/WDMA 101/I.S.2/NAFS, "North American
Fenestration Standard Voluntary Performance Specification for Windows, Skylights and
Glass Doors," for definitions and minimum standards of performance, materials,
components, accessories, and fabrication unless more stringent requirements are
indicated.

1. Provide AAMA-certified fiberglass windows with an attached label.

F. Glazing Publications:  Comply with published recommendations of glass manufacturers
and with GANA's "Glazing Manual" unless more stringent requirements are indicated.

1.5 PROJECT CONDITIONS

A. Field Measurements:  Verify fiberglass window openings by field measurements before
fabrication and indicate measurements on Shop Drawings.

1. Established Dimensions:  Where field measurements cannot be made without
delaying the Work, establish opening dimensions and proceed with fabricating
fiberglass windows without field measurements.  Coordinate wall construction to
ensure that actual opening dimensions correspond to established dimensions.

1.6 WARRANTY
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A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair
or replace fiberglass windows 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, air infiltration,

or condensation.
c. Faulty operation of movable sash and hardware.
d. Deterioration of fiberglass, other materials, and finishes beyond normal

weathering.
e. Failure of insulating glass.

2. Warranty Period:

a. Window:  10 years from date of Substantial Completion.
b. Glazing: 20 years from date of Substantial Completion.
c. Fiberglass Finish: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Pella Impervia
Series Fiberglass Windows by Pella, or equal products by one of the following:

1. Andersen Windows and Doors
2. Marvin

2.2 MATERIALS

A. Fiberglass Extrusions:  5-layer, pultruded-fiberglass material, reinforced with interlocking
mat. Extrusions shall be minimum 0.070" thick at any one point. 

1. Basis of Design Product: Pella Duracast.  

B. Fiberglass Trim and Glazing Stops:  Material and finish to match frame members.

C. Fasteners:  Aluminum, nonmagnetic stainless steel, epoxy adhesive, or other materials
warranted by manufacturer to be noncorrosive and compatible with fiberglass window
members, cladding, trim, hardware, anchors, and other components.

1. Exposed Fasteners:  Unless unavoidable for applying hardware, do not use
exposed fasteners.  For application of hardware, use fasteners that match finish of
member or hardware being fastened, as appropriate.
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D. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated
steel or iron complying with ASTM B 633 for SC 3 severe service conditions; provide
sufficient strength to withstand design pressure indicated.

E. Reinforcing Members:  Aluminum, or nonmagnetic stainless steel, or nickel/chrome-plated
steel complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-coated
steel or iron complying with ASTM B 633 for SC 3 severe service conditions; provide
sufficient strength to withstand design pressure indicated.

F. Replaceable Weather Seals:  Comply with AAMA 701/702.

2.3 WINDOW PERFORMANCE

A. Window Type: Fixed.

B. AAMA/WDMA Performance Requirements:  Provide fiberglass windows of performance
indicated that comply with AAMA/WDMA 101/I.S.2/NAFS.

1. Performance Class and Grade: FW-CW50.

C. Thermal Transmittance:  Provide fiberglass windows with a whole-window, U-factor
maximum indicated at 15-mph (24-km/h) exterior wind velocity and winter condition
temperatures when tested according to NFRC 100.

1. U-Factor:  0.26 Btu/sq. ft. x h x deg F or less.

D. Solar Heat-Gain Coefficient (SHGC):  Provide fiberglass windows with a whole-window
SHGC maximum of 0.26 determined according to NFRC 200 procedures.

2.4 GLAZING

A. Glass: Clear, 1" thick insulating-glass units, with both lites tempered, low-E coating on
second surface and argon fill in airspace.

B. Glazing System:  Manufacturer's standard factory-glazing system that produces
weathertight seal.

2.5 ACCESSORIES

A. Dividers (False Muntins):  Provide dividers in designs indicated for each sash lite, one
permanently located between glazing lites in the airspace.

1. Material: Aluminum
2. Design: 3/4" contoured.
3. Color: Match frames.

2.6 FABRICATION
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A. Fabricate fiberglass windows in sizes indicated.  Include a complete system for
assembling components and anchoring windows.

1. Welded Frame Corners:  Miter-cut and fusion welded.
2. Fabricate fiberglass windows that are reglazable without dismantling sash or

ventilator framing.
3. Base Frame Depth: 3-1/4"
4. Frame Type: Standard fin.

B. Mullions:  Provide mullions and cover plates as shown, compatible with 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, as indicated.  Provide mullions and cover plates capable of
withstanding design loads of window units.  Provide manufacturer's standard finish to
match window units.

C. Subframes:  Provide subframes with anchors for window units as shown, of profile and
dimensions indicated but not less than 0.062-inch- (1.6-mm-) thick extruded aluminum. 
Miter or cope corners, and weld and dress smooth with concealed mechanical joint
fasteners.  Provide manufacturer's standard finish to match window units.  Provide
subframes capable of withstanding design loads of window units.

D. Factory-Glazed Fabrication:  Except for light sizes in excess of 100 united inches (2500
mm width plus length), glaze fiberglass windows in the factory where practical and
possible for applications indicated.  Comply with requirements in Division 08 Section
"Glazing" and with AAMA/WDMA 101/I.S.2/NAFS.

E. Glazing Stops:  Provide nailed or snap-on glazing stops coordinated with Division 08
Section "Glazing" and glazing system indicated.  Provide glazing stops to match sash and
ventilator frames.

F. 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.  Allow for scribing, trimming, and fitting at Project site.

2.7 FIBERGLASS FINISHES

A. Powder Coat Paint Finish:  Manufacturer's standard finish, interior and exterior, complying
with AAMA 623 and paint manufacturer's written specifications for cleaning and painting.

1. Color: Grey color 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
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conditions affecting performance of work.  Verify rough opening dimensions, levelness of
sill plate, and operational clearances.  Examine wall flashings, vapor retarders, water and
weather barriers, and other built-in components to ensure a coordinated, weathertight
window installation.

1. Masonry Surfaces:  Visibly dry and free of excess mortar, sand, and other
construction debris.

2. Wood Frame Walls:  Dry, clean, sound, well nailed, free of voids, and without
offsets at joints.  Ensure that nail heads are driven flush with surfaces in opening
and within 3 inches (76 mm) of opening.

3. Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding
slag; without sharp edges or offsets at joints.

4. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for
installing windows, hardware, accessories, and other components.

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.

C. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight
construction.

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. Clean exposed surfaces immediately after installing windows.  Avoid damaging protective
coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other
substances.

B. Clean factory-glazed glass immediately after installing windows.  Comply with
manufacturer's written recommendations for final cleaning and maintenance.  Remove
nonpermanent labels, and clean surfaces.

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.  In addition, monitor window surfaces adjacent to and below
exterior concrete and masonry surfaces during construction for presence of dirt, scum,
alkaline deposits, stains, or other contaminants.  If contaminating substances do contact
window surfaces, remove contaminants immediately according to manufacturer's written
recommendations.
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END OF SECTION 085413
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SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Commercial door hardware for the following:
a. Swinging doors

B. Related Sections:  The following Sections contain requirements that relate to this Section:

1. Division 08 Section "FRP Doors" for factory prefitting and factory premachining of
frames for door hardware.

C. Products furnished but not installed under this Section include:

1. Cylinders and cores for locks on access doors.

1.2 SUBMITTALS

A. Product data including manufacturers' technical product data for each item of door
hardware, installation instructions, maintenance of operating parts and finish, and other
information necessary to show compliance with requirements.

B. Final hardware schedule coordinated with doors, frames, and related work to ensure
proper size, thickness, hand, function, and finish of door hardware.

1. Final Hardware Schedule Content:  Based on hardware indicated, organize
schedule into "hardware sets" indicating complete designations of every item
required for each door or opening.  Include the following information:
a. Type, style, function, size, and finish of each hardware item.
b. Name and manufacturer of each item.
c. Fastenings and other pertinent information.
d. Location of each hardware set cross referenced to indications on Drawings

both on floor plans and in door and frame schedule.
e. Explanation of all abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for hardware.
g. Door and frame sizes and materials.
h. Keying information.

2. Submittal Sequence:  Submit final schedule at earliest possible date particularly
where acceptance of hardware schedule must precede fabrication of other work
that is critical in the Project construction schedule.  Include with schedule the
product data, samples, shop drawings of other work affected by door hardware,
and other information essential to the coordinated review of schedule.
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3. Keying Schedule:  Submit separate detailed schedule indicating clearly how the
Owner's final instructions on keying of locks has been fulfilled.

C. Qualification Data:  For firms and persons specified in "Quality Assurance" Article.

D. Templates for doors, frames, and other work specified to be factory prepared for the
installation of door hardware.  Check shop drawings of other work to confirm that
adequate provisions are made for locating and installing door hardware to comply with
indicated requirements.

1.3 QUALITY ASSURANCE

A. Single Source Responsibility:  Obtain each type of hardware (latch and lock sets, hinges,
closers, etc.) from a single manufacturer.

B. Supplier Qualifications:  A recognized architectural door hardware supplier, with
warehousing facilities in the Project's vicinity, that has a record of successful in-service
performance for supplying door hardware similar in quantity, type, and quality to that
indicated for this Project and that employs an experienced Door and hardware Institute,
Architectural Hardware Consultant (AHC) who is available to Owner, Architect, and
Contractor, at reasonable times during the course of the Work, for consultation and who
shall review the schedule for overall coordination of hardware.

1. Require supplier to meet with Owner to finalize functions of locking devices, keying
requirements and to obtain final instructions in writing.

2. Hardware schedule shall be prepared and sealed by AHC.

C. Regulatory Requirements:  Comply with provisions of the following:

1. Comply with Americans with Disabilities Act (ADA), “Accessibility Guidelines for
Buildings and Facilities (ADAAG),” and ANSI A117.1-09 , as follows:
a. Handles, Pulls, Latches, Locks, and other Operating Devices:  Shape that is

easy to grasp with one hand and does not require tight grasping, tight
pinching, or twisting of the wrist.

b. Door Closers:  Comply with the following maximum opening-force
requirements indicated:
1) Interior Hinged Doors:  5 lbf (22.2 N) applied perpendicular to door.
2) Fire Doors:  Minimum opening force allowable by authorities having

jurisdiction.
c. Thresholds: Not more than ½ inch (13 mm high).  Bevel raised thresholds

with a slope of not more than 1:2.

2. NFPA 101:  Comply with the following for means of egress doors:

a. Latches, Locks, and Exit Devices:  Not more than 15 lbf (67 N) to release the
latch.  Locks shall not require the use of a key, tool, or special knowledge for
operation.
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b. Door Closers:  Not more than 30 lbf (133 N) to set door in motion and not
more than 15 lbf (67 N) to open door to minimum required width.

c. Thresholds:  Not more than 1/2 inch (13 mm) high.

D. Fire-Rated Doors and Emergency-Exit Openings:  Provide door operators that comply
with NFPA 80 requirements for doors as emergency exits and that do not interfere with
fire ratings.

E. Fire-Rated Openings:  Provide door hardware for fire-rated openings that complies with
NFPA Standard No. 80 and requirements of authorities having jurisdiction.  Provide only
items of door hardware that are listed and are identical to products tested by UL,
Warnock Hersey, FM, or other testing and inspecting organization acceptable to
authorities having jurisdiction for use on types and sizes of doors indicated in compliance
with requirements of fire-rated door and door frame labels.

F. Function and Keying Conference:  Conduct conference at Project site to comply with
requirements in Division 01 Section “Project Management and Coordination.”  Incorporate
function and keying conference decisions into final hardware and keying schedule after
reviewing door hardware functions and keying system including, but not limited to, the
following:

1. Function of building, flow of traffic, purpose of each area, degree of security
required, and plans for future expansion.

2. Preliminary key system schematic diagram.
3. Address for delivery of keys.

1.4 PRODUCT HANDLING

A. Tag each item or package separately with identification related to final hardware
schedule, and include basic installation instructions with each item or package.

B. Packaging of door hardware is responsibility of supplier.  As material is received by
hardware supplier from various manufacturers, sort and repackage in containers clearly
marked with appropriate hardware set number to match set numbers of approved
hardware schedule.  Two or more identical sets may be packed in same container.

C. Inventory door hardware jointly with representatives of hardware supplier and hardware
installer until each is satisfied that count is correct.

D. Deliver individually packaged door hardware items promptly to place of installation (shop
or Project site).

E. Provide secure lock-up for door hardware delivered to the Project, but not yet installed. 
Control handling and installation of hardware items that are not immediately replaceable
so that completion of the Work will not be delayed by hardware losses both before and
after installation.

1.5 PROJECT CONDITIONS
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A. Coordination:  Coordinate hardware with other work.  Furnish hardware items of proper
design for use on doors and frames of the thickness, profile, swing security and similar
requirements indicated, as necessary for the proper installation and function, regardless
of omissions or conflicts in the information on the Contract Documents. 

B. Upon request, check the Shop Drawings for doors and entrances to confirm that
adequate provisions will be made for the proper installation of hardware.

1.6 WARRANTY

A. General Warranty:  Special warranties specified in this Article shall not deprive Owner of
other rights Owner may have under other provisions of the Contract Documents and shall
be in addition to, and run concurrent with, other warranties made by Contractor under
requirements of the Contract Documents.

B. Special Warranty:  Written warranty, executed by manufacturer agreeing to repair or
replace components of door hardware that fail in materials or workmanship within
specified warranty period.  Failures include, but are not limited to, the following:

1. Structural failures including excessive deflection, cracking, or breakage.
2. Faulty operation of operators and door hardware.
3. Deterioration of metals, metal finishes, and other materials beyond normal

weathering. 

C. Warranty Period: From date of Substantial Completion, unless otherwise indicated.:

1. Closers:  Ten (10) years.  
2. Locksets:  Three (3) years
3. Exit Devices: Three (3) years
4. All other Hardware:  Two (2) years.

1.7 MAINTENANCE AND TRAINING

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and
maintenance instructions as needed for Owner's continued adjustment, maintenance,
and removal and replacement of door hardware.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Provide products and manufacturers as listed in "Schedule of Acceptable Manufacturers
and Products" included at end of this section.

2.2 SCHEDULED HARDWARE
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A. Requirements for design, grade, function, finish, size, and other distinctive qualities of
each type of finish hardware are indicated in the "Hardware Schedule" at the end of this
Section.  Products are identified by using hardware designation numbers of the following:

1. Manufacturer's Product Designations:  The product designation and name of one
manufacturer are listed for each hardware type required for the purpose of
establishing minimum requirements.  Provide either the product designated, or
equivalent product approved by the Architect.

2.3 MATERIALS AND FABRICATION

A. Fasteners:  Provide hardware manufactured to conform to published templates, generally
prepared for machine screw installation.  Do not provide hardware that has been
prepared for self-tapping sheet metal screws, except as specifically indicated.

B. Furnish screws for installation with each hardware item.  Provide Phillips flat-head screws
except as otherwise indicated.  Finish exposed (exposed under any condition) screws to
match hardware finish or, if exposed in surfaces of other work, to match finish of this
other work as closely as possible including "prepared for paint" surfaces to receive
painted finish.

C. Provide concealed fasteners for hardware units that are exposed when door is closed
except to the extent no standard units of type specified are available with concealed
fasteners.  Do not use thru-bolts for installation where bolt head or nut on opposite face
is exposed in other work unless their use is the only means of reinforcing the work
adequately to fasten the hardware securely.  Where thru-bolts are used as a means of
reinforcing the work, provide sleeves for each thru-bolt or use sex screw fasteners.

1. Thru-bolting of hardware will only be permitted where required by NFPA 80, door
assembly listing requirements, and the door assembly manufacturer’s installation
instructions.  Fasteners for closer, exit devices and similar hardware that are
exposed on opposite face of door from unit will not be permitted.

2.4 HINGES, BUTTS

A. Templates:  Provide only template-produced units for hinges at new frames. Provide units
to match existing frame mortises where frame is being re-used.

B. Screws:  Provide Phillips flat-head screws complying with the following requirements:

1. For metal doors and frames install machine screws into drilled and tapped holes.
2. For fire-rated wood doors install #12 x 1-1/4-inch, threaded-to-the-head steel wood

screws.
3. Finish screw heads to match surface of hinges.

C. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows:

1. Out-Swing Corridor Doors:  Nonremovable pins.
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2. Interior Doors:  Nonrising pins.
3. Tips:  Flat button and matching plug, finished to match leaves.

2.5 CONTINUOUS HINGES

A. Continuous Hinges:  Heavy-duty full mortised anodized aluminum non-handed pinless
hinge assembly of three interlocking extrusions applied to full height of door and frame. 
Provide units with door leaf and jamb leaf geared together for the entire length of the
hinge and joined by a channel.  Provide hinge knuckle with monolithic appearance. 
Vertical door loads shall be carried on minimum 3/4 inch acetal bearings through a full
180 degrees.

2.6 LOCK CYLINDERS, CORES AND KEYING

A. Keying System: Provide keying system to match Owner’s existing system; coordinate with
Owner’s requirements.

B. Equip locks with Owner’s standard manufacturer’s cylinders for interchangeable-core 6-
pin tumbler inserts.  Furnish only temporary inserts for the construction period, and
remove these when directed.

1. Furnish final cores and keys for installation by Owner.

C. Metals:  Construct lock cylinder and core parts from brass or bronze, stainless steel, or
nickel silver.

D. Comply with Owner's instructions for masterkeying and, except as otherwise indicated,
provide individual change key for each lock that is not designated to be keyed alike with
a group of related locks.

1. Permanently inscribe each key with number of lock that identifies cylinder
manufacturer's key symbol, and notation, "DO NOT DUPLICATE."

2. Design master key system allowing for 300 percent expansion.

E. Key Material:  Provide keys of nickel silver only.

F. Key Quantity:  Furnish 3 change keys for each lock, 5 master keys for each master
system, and 5 grandmaster keys for each grandmaster system.

1. Deliver keys to Owner.

2.7 LOCKS, LATCHES AND BOLTS

A. Locksets and Latchsets: Provide ANSI A156.2, Series 4000, Grade 2 UL listed, 
heavy-duty cylindrical type locksets with 2-3/4 inch backset, with a core housing equipped
to accept Owner’s standard 6-pin cores, as scheduled. 

1. Lever Trim: Match existing. 
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B. Strikes:  Provide manufacturer's standard wrought box strike for each latch or lock bolt,
with curved lip extended to protect frame, finished to match hardware set, unless
otherwise indicated.

1. Provide flat lip strikes for locks with 3-piece, antifriction latchbolts as recommended
by manufacturer.

2. Provide recess type top strikes for bolts locking into head frames, unless otherwise
indicated.

3. Provide dust-proof strikes for foot bolts, except where special threshold
construction provides nonrecessed strike for bolt.

4. Provide roller type strikes where recommended by manufacturer of the latch and
lock units.

C. Lock Throw:  Provide 5/8-inch minimum throw of latch on pairs of doors.  Comply with UL
requirements for throw of bolts and latch bolts on rated fire openings.

1. Provide 1/2-inch minimum throw of latch for other bored and preassembled types
of locks and 3/4-inch minimum throw of latch for mortise locks.  Provide 1-inch
minimum throw for all dead bolts.

2.8 CLOSERS AND DOOR CONTROL DEVICES

A. Size of Units:  Except as otherwise specifically indicated, provide non-sized closers for
all units.

B. Access-Free Manual Closers:  Where manual closers are indicated for doors required to
be accessible to the physically handicapped, provide adjustable units complying with
ADA provisions for door opening force and delayed action closing.

C. Piston:  Minimum 1-1/2" diameter one piece steel.

D. Provide all parallel arm closers with one piece forged extra duty arms or 3/8-inch (9 mm)
thick stamped solid steel main and one piece forged or 5/16-inch (8 mm) thick stamped
solid steel forearm with bronze bushings.  

1. Provide spring cushion arms at all exterior doors, and where indicated.
2. Provide standard stop arms at all parallel arm closers scheduled for interior doors

where a wall or floor stop is not feasible, and where indicated.
3. Provide only handed closers.
4. Provide only heavy-duty closers recommended by manufacturer for instructional

applications. Standard weight products are not acceptable..  

E. Provide all regular arm closers with forged or stamped steel mainarm.

F. Provide heavy-duty steel stud shoulder bolts (including main arm and forearm
connection) at all regular arm, hold open arm, built-in stop arm, and hold open / built-in
stop closers.
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G. Provide exterior closers with all weather hydraulic fluid, suitable from 120EF to -35EF
without adjustment.

H. Provide closers with powder coat finish on body, arm and plate adapter, or corrosion
inhibitor primer and sprayed finish coat.

I. Provide grey resilient parts for exposed bumpers.

2.9 SMOKE SEALS

A. General:  Provide continuous smoke seals on doors where indicated or scheduled. 

B. Automatic Door Bottoms (Drop Seal):  Provide fully mortised type with silicon gasket and
clear satin anodize finish on metal portions.

C. Smoke-Labeled Gasketing:  Assemblies complying with NFPA 105 that are listed and
labeled, based on testing according to UL 1784.

D. Fire-Labeled Gasketing:  Assemblies complying with NFPA 80-1999 that are listed and
labeled, based on testing according to UL 10B or NFPA 252.

2.10 HARDWARE FINISHES

A. Provide satin chrome, BHMA 626 (US26D) finish  for all hardware items to greatest
extent possible or manufacturer's standard finish matching this finish.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for
installation tolerances, door and frame supports, and other conditions affecting
performance of door hardware.

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION

A. Mount hardware units at heights indicated in following applicable publications, except as
specifically indicated or required to comply with governing regulations and except as
otherwise directed by Architect.

1. All doors with lever trim shall have hardware mounted at heights required by ADA
(Americans with Disabilities Act) regulations.

2. "Recommended Locations for Builders Hardware for Standard Steel Doors and
Frames" by the Door and Hardware Institute.
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3. NWWDA Industry Standard I.S.1.7, "Hardware Locations for Wood Flush Doors."

B. Install each hardware item in compliance with the manufacturer's instructions and
recommendations.  Where cutting and fitting is required to install hardware onto or into
surfaces that are later to be painted or finished in another way, coordinate removal,
storage, and reinstallation or application of surface protection with finishing work
specified in the Division 09 Sections.  Do not install surface-mounted items until finishes
have been completed on the substrates involved.

C. Set units level, plumb, and true to line and location.  Adjust and reinforce the attachment
substrate as necessary for proper installation and operation.

D. Pre-drill and countersink doors, frames and units that are not factory prepared for
anchorage fasteners.  Space fasteners and anchors in accordance with industry
standards.    

E. Hand tighten screws and fasteners, use of power driven tools must be limited to
preliminary driving screws if permitted by door and hardware manufacturer.  

F. Replace doors damaged by improper hardware installation.

G. Seals:  Comply with manufacturer's instructions and recommendations to the extent
installation requirements are not otherwise indicated.

3.3 ADJUSTING, CLEANING, AND DEMONSTRATING

A. Adjust and check each operating item of hardware and each door to ensure proper
operation or function of every unit.  Replace units that cannot be adjusted to operate
freely and smoothly or as intended for the application made.

1. Where door hardware is installed more than one month prior to acceptance or
occupancy of a space or area, return to the installation during the week prior to
acceptance or occupancy and make final check and adjustment of all hardware
items in such space or area.  Clean operating items as necessary to restore proper
function and finish of hardware and doors.  Adjust door control devices to
compensate for final operation of heating and ventilating equipment.

B. Adjust door closers in accordance with manufacturer’s instructions for proper door closer
adjustment for spring power, backcheck, closing and latching speed.

C. Clean adjacent surfaces soiled by hardware installation.

D. Instruct Owner's personnel in the proper adjustment and maintenance of door hardware
and hardware finishes.

E. Six-Month Adjustment:  Approximately six months after the date of Substantial
Completion, the Installer, accompanied by representatives of the manufacturers of
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latchsets and locksets and of door control devices, and of other major hardware
suppliers, shall return to the Project to perform the following work:

1. Examine and re-adjust each item of door hardware as necessary to restore
function of doors and hardware to comply with specified requirements.

2. Consult with and instruct Owner's personnel in recommended additions to the
maintenance procedures.

3. Replace hardware items that have deteriorated or failed due to faulty design,
materials, or installation of hardware units.

4. Prepare a written report of current and predictable problems (of substantial nature)
in the performance of the hardware.

3.4 HARDWARE SCHEDULE

A. SCHEDULE OF ACCEPTABLE MANUFACTURERS AND PRODUCTS: Manufacturers
and products are listed in Hardware Sets to establish the general product appearance,
type and quality intended for use.  Certain items have been specially selected for their
appearance and function.  Equal products of manufacturers other than those listed below
may be acceptable subject to the approval of the Architect.  Substitutions proposed for
hardware items must be equivalent in every way, as judged solely by Architect.

B. The following list indicates the Owner’s standard manufacturers for provision of type of
hardware listed, unless equivalent products or manufacturers are specified. Refer to the
Hardware Sets for the scheduled products required per door opening.

1. Hinges: Hager BB 1279, full mortise standard weight, BHMA 652 (US26D) finish;
4-1/2" x 4-1/2",  2-ball bearing 5-knuckle; or equivalent by Bommer, McKinney. or
Stanley.

2. Continuous Hinges:  Pemko CFM-HD full door length, or equivalent by Roton or
Select Products.

3. Locksets/Latchsets: Cylindrical lockset; Assa Abloy, as selected by Owner, with
interchangeable/ removable core, BHMA 626 (US26D) finish. 

4. Interchangeable Cores: As selected by Owner, for insertion in locksets, exit
devices, and elsewhere as scheduled; finish to match lockset. Provide with key and
concealed cylinder stamping.

5. Cylinders for use with Interchangeable Core: As selected by Owner. Provide with
temporary construction cores, finish to match lockset.   Provide Construction cores
for all cylinders at exit devices as well

6. Closers:  Provide parallel or standard arm closers as indicated in the General Notes
below; reduced opening force for handicapped; in aluminum powder painted finish
BHMA 689;  LCN 4040 Series with full metal covers (“Designer” covers).
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7. Wall Stops: Rockwood No. 406, 407 or 408 as required by wall material, with
grey bumper and BHMA 630 finish; or equivalent by Ives

8. Floor Stops:  Rockwood No.441 or 443 as required, provide risers 449 as required,
with grey bumper and BHMA 630 finish; or equivalent by Ives. 

9. Overhead Stops: Rockwood OH 1000 Series stainless steel, of size required, or
equivalent by Ives.

10. Smoke Seal:  Pemko S-88, or equivalent.

C. SCHEDULED HARDWARE SETS

GENERAL NOTES:
1. Doors hardware shall not prohibit exiting from spaces.
2. Provide hardware finishes specified above unless noted otherwise for a specific set

or door. 
3. Provide all required installation accessories and options necessary for complete

installation of each hardware component, to ensure proper operation of the
product.

4. Coordinate all hardware components for each door leaf for overall compatibility.
5. Through-bolting of hardware is not permitted, coordinate all blocking requirements

with door manufacturer.
6. Provide all interior doors with wall stops, one per leaf; provide floor type as required

when wall stop not feasible.  Specific stops scheduled are exceptions to this. 
7. Provide thresholds where indicated on drawings.
8. Provide 3 silencers per single door and 2 silencers per pair doors except omit on

weatherstripped and smoke and sound sealed doors.
9. Where door closers are scheduled below, provide parallel or standard arm closers

placed on the least conspicuous side of the door, unless noted otherwise. 
10. Provide cylinders with final cores for access doors as required; coordinate with

applicable specification section.
11. Provide specified smoke seal at perimeter for all rated openings on corridor walls

and at all smoke control doors where smoke compartments are indicated on
drawings.  In addition, provide specified smoke astragal seal at all pairs of doors
at rated openings on corridor walls as required by door manufacturer to meet
smoke sealing requirement .

12. Functions:  The lockset/exit device function specified is for BIDDING ONLY.
Review all lock and exit device functions with Owner prior to submission of door
schedule.
a. Multi-user Toilet Rooms: Passage lockset
b. Cross corridor: Panic devices 
c. Office: Entrance Lockset
d. Storage Room: Storeroom Lockset 
e. Janitor's Closet: Storeroom Lockset
f. Mechanical Room: Storeroom Lockset
g. Data Closet: Fail Secure Electric Lock
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D. HARDWARE SETS - see attachment

 

END OF SECTION 087100
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 087101 - 1 DOOR HARDWARE SCHEDULE - SETS 

HARDWARE SETS 
 
AS: Assembly  

• Corridor function lockset 

• Single: Rim cylinder exit device 

• Wood Paired: Surface mounted vertical rod 
and astragal w/door coordinator 

• Hollow Metal Paired: Concealed vertical rod 
and astragal w/door coordinator 

• Overhead closer on active leafs 
 
CL: Classrooms  

• Classroom function lockset w/keyed interior 
cylinder (Intruder function) 

• Overhead closer on active leafs 

• Paired: Inactive leaf w/integral astragal and 
top & bottom flush bolts 

 
CS: Corridor Smoke & Fire Doors (Rated)  

• Single: Rim cylinder exit device 

• Wood Paired: Surface mounted vertical rod 
exit device and astragal w/door coordinator 

• Hollow Metal Paired: Concealed vertical rod 
and astragal w/door coordinator 

• Electromagnetic hold-open / closer – single 
point type – auxiliary stop as required 

• Cylinder & pull side lever 
 
CSO: Corridor Smoke & Fire Doors 
Oversized (Rated)  

• Hollow Metal Paired: Concealed vertical rod 
exit device and astragal w/door coordinator  

• Electromagnetic hold-open / closer – single 
point type – auxiliary stop as required 

• Continuous Hinges to suit 

• Cylinder & pull side lever 
 
 
EA: Exterior, Aluminum  

• Single: Rim cylinder exit device 

• Paired: Alum. Removable mullion with Rim 
cylinder exit device 

• Paired: Concealed vertical rod exit device at 
Main Entrance only 

• Overhead closers 

• Weather-stripping 

• Aluminum saddle 

• Architectural door pull each leaf 
 
 

 
EH: Exterior, Hollow Metal  

• Single: Rim cylinder exit device 

• Paired: Keyed removable mullion with Rim 
cylinder exit device 

• Overhead closers 

• Weatherstripping & door sweeps 

• Pull w/thumb latch each leaf 

• Paired: Removable mullion 

• Aluminum saddle 
 

 
KR: Kitchen, Rated  

• Passage function lockset and deadbolt 

• Overhead closer 
 

 
KN: Kitchen, Non-Rated  

• Push-plate & pull w/cylinder & deadbolt 

• Overhead closer 
 
 
OF: Offices  

• Dormitory function lockset 

• Coat hook on back (FLNG only) 

• Overhead closers at rated doors 
 
 
SE: Secure (Storage/Janitor/Mech/etc.) 

• Storeroom function lockset 

• Overhead closers at rated doors 

• Paired: Inactive leaf w/integral astragal, 
coordinator, top & bottom flush bolts and 
overhead closer 

 
TM: Toilet, Multi-User  

• Passage function lockset 

• Deadbolt w/anti-locking thumb turn 

• Overhead closer 
 
TS: Toilet, Single-User  

• Guestroom function lockset 
w/occupancy indicator 

• Coat hook on back 

• Overhead closer 
 
 
Hardware Notes: 
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 087101 - 2 DOOR HARDWARE SCHEDULE - SETS 

1. Provide “Fire Bolt” hardware (w/suitable UL 
listing & fire rating) for doors within fire walls 
& smoke barriers. (no-dogging permitted) 

2. Hardware within fire walls shall be rated for 
the fire rating of that wall. 

3. Hollow metal frames within fire walls shall 
be rated for the fire rating of that wall. 

4. All glazing added in the new or existing 
gyms shall be safety glazing in addition to 
fire ratings denoted. 

5. All hardware shall be stainless steel US32D. 
6. All exterior hardware shall be stainless steel 

US32D. 
7. Provide continuous hinges at all exterior 

doors and as noted elsewhere.  All other 
doors to receive 1½ pr. H.D. Butt hinges per 
leaf unless noted otherwise. 

8. Provide integral hold-open feature on 
overhead closers at main entry doors & 
associated vestibule doors. Also as noted in 
door schedule & where adjacent  wall(s) 
cannot provide 90° wall type magnetic hold 
open. 

9. Provide kick plate on push side of all doors 
except aluminum doors.  Provide mop 
plates on pull side of all doors except at 
carpeted areas. 

10. Provide 3 silencers on all strike jambs. 
11. Provide appropriate wall, or overhead stop 

for each door location. Floor stops are not to 
be used unless specifically approved by the 
architect, on a case by case basis. 

12. Provide panic device glass bead shim kit 
where required 

13. See plans for hardware swing extent and 
provide hardware accordingly. 

14. Size hinges and closers to match door size 
and weight. 

15. Keying system as directed by owner. 
16. Provide ‘safety’ fire rated glass in rated 

doors/frames.  Provide tempered glass for 
all other doors/frames requiring safety 
glazing.  At minimum, safety glazing is 
required for all locations where glazing is 
18” or less above finished floor and for all 
glazing that is in a corridor that is 48” or less 
above finished floor. See door schedule for 
ratings, safety & heat transfer info. 

17. Smoke /Fire doors are to have Smoke Fire 
Gaskets. 

18. At smoke & fire doors with magnetic hold-
open feature that do not have a wall 

adjacent for mounting hold-open, provide 
integrated type within frame. G.C. to 
coordinate this with E.C. for inclusion of 
wiring. 

19. Dust proof strike w/ all vertical rod exit 
devices 

20. See door schedule for specific exceptions to 
hardware sets 

21. See door schedule  for door saddle 
requirements & details 

22. See door schedule “Notes column” for door 
undercut info – eg: U1 denotes 1” undercut 
of door in addition to saddle requirements. 
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SECTION 089000 - LOUVERS AND VENTS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section Includes the Following:

1. Fixed, extruded-aluminum louvers.

B. Related Sections Include the Following:

1. Division 07 Section "Joint Sealants" for sealants installed in perimeter joints
between louver frames and adjoining construction.

2. Division 23 Sections for louvers that are a part of mechanical equipment.

1.2 DEFINITIONS

A. Louver Terminology:  Definitions of terms for metal louvers contained in AMCA 501 apply
to this Section unless otherwise defined in this Section or in referenced standards.

B. Drainable-Blade Louver:  Louver with blades having gutters that collect water and drain
it to channels in jambs and mullions, which carry it to bottom of unit and away from
opening.

1.3 PERFORMANCE REQUIREMENTS

A. Structural Performance:  Provide louvers capable of withstanding the effects of gravity
loads and the following loads and stresses within limits and under conditions indicated
without permanent deformation of louver components, noise or metal fatigue caused by
louver blade rattle or flutter, or permanent damage to fasteners and anchors.  Wind
pressures shall be considered to act on vertical projection of louvers.

1. Wind Loads: Uniform pressure (velocity pressure) of 18 lbf per sq. ft. acting
inwards.

B. Thermal Movements:  Provide louvers 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
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 (Range):  120 deg F (67 deg C), ambient; 180 deg F (100
deg C), material surfaces.

C. Air-Performance, Water-Penetration, Air-Leakage, and Wind-Driven Rain Ratings: 
Provide louvers complying with performance requirements indicated, as demonstrated
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by testing manufacturer's stock units identical to those provided, except for length and
width according to AMCA 500-L.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated. For louvers specified to bear AMCA
seal, include printed catalog pages showing specified models with appropriate AMCA
Certified Ratings Seals.

B. Shop Drawings:  For louvers and accessories.  Include plans, elevations, sections,
details, and attachments to other Work.  Show blade profiles, angles, and spacing.

C. Samples for Verification:  For each type of metal finish required.

D. Product Certificates: Signed by manufacturers stating the location of the material
manufacturer and the distance from the manufacturer to the Project site.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain louvers and vents through one source from a single
manufacturer where indicated to be of same type, design, or factory-applied color finish.

B. SMACNA Standard:  Comply with recommendations in SMACNA's "Architectural Sheet
Metal Manual" for fabrication, construction details, and installation procedures.

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify louver openings by field measurements before fabrication
and indicate measurements on Shop Drawings.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply
for product selection:

1. Basis-of-Design Product:  The design for each louver is based on the product
named.  Subject to compliance with requirements, provide either the named
product or approved equivalent by one of the other manufacturers specified.
a. Construction Specialties.
b. Airolite Co.
c. Reliable Metal Products.
d. Industrial Acoustics Company.

2.2 MATERIALS

A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy 6063-T5 or T-52.T-52.
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B. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy 3003 or 5005 with temper as
required for forming, or as otherwise recommended by metal producer for required finish.

C. Aluminum Castings:  ASTM B 26/B 26M, alloy 319.

D. Fasteners:  Of same basic metal and alloy as fastened metal or 300 Series stainless
steel, unless otherwise indicated.  Do not use metals that are incompatible with joined
materials.

1. Use types and sizes to suit unit installation conditions.
2. Use Phillips flat-head screws for exposed fasteners, unless otherwise indicated.

E. Postinstalled Fasteners for Concrete and Masonry:  Torque-controlled expansion
anchors, made from stainless-steel components, with capability to sustain, without failure,
a load equal to 4 times the loads imposed, for concrete, or 6 times the load imposed, for
masonry, as determined by testing per ASTM E 488, conducted by a qualified
independent testing agency.

F. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.

2.3 FABRICATION, GENERAL

A. Assemble louvers in factory to minimize field splicing and assembly.  Disassemble units
as necessary for shipping and handling limitations.  Clearly mark units for reassembly
and coordinated installation.

B. Maintain equal louver blade spacing to produce uniform appearance.

C. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with
allowances made for fabrication and installation tolerances, adjoining material tolerances,
and perimeter sealant joints.

D. Include supports, anchorages, and accessories required for complete assembly.

E. Where indicated, provide subsills made of same material as louvers or extended sills for
recessed louvers.

F. Join frame members to each other and to fixed louver blades with fillet welds, threaded
fasteners, or both, as standard with louver manufacturer, concealed from view, unless
otherwise indicated or size of louver assembly makes bolted connections between frame
members necessary.

2.4 FIXED, EXTRUDED-ALUMINUM LOUVERS

A. Horizontal, Single Drainable-Blade Louver:

1. Basis-of-Design Product: Ruskin Model ELF375DX Drainable Stationary Louvers.
2. Finish: Fluoropolymer 3-Coat System.
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3. Depth:  4-inches.
4. Frame and Blade Nominal Thickness:  As required to comply with structural

performance requirements, but not less than 0.081 inch.
5. Mullion Type:  Fixed, hidden mullions shall allow for continuous line appearance for

up to 120"
6. Performance Requirements:

a. Free Area: 54%.
b. Point of Beginning Water Penetration: 873 fpm at .01 oz/sf.

7. Sizes: Refer to Contract Drawings for sizes, configurations, and locations.
8. AMCA Seal:  Mark units with AMCA Certified Ratings Seal.

2.5 LOUVER SCREENS

A. General:  Provide screen at each exterior louver.

1. Screen Location for Fixed Louvers:  Interior face.
2. Screening Type:  Bird screening.  NO Insect screening allowed.

B. Secure screens to louver frames with stainless-steel machine screws, spaced a
maximum of 6 inches (150 mm) from each corner and at 12 inches (300 mm) o.c.

C. Louver Screen Frames:  Fabricate with mitered corners to louver sizes indicated.

1. Metal:  Same kind and form of metal as indicated for louver to which screens are
attached. Reinforce extruded-aluminum screen frames at corners with clips.

2. Finish:  Same finish as louver frames to which louver screens are attached.

D. Louver Screening for Aluminum Louvers:

1. Bird Screening:  Aluminum, 1/2-inch- (12.7-mm-) square mesh, 0.063-inch
(1.6-mm) wire.

2.6 BLANK-OFF PANELS

A. Insulated, Blank-Off Panels: Laminated panels consisting of an insulating core surfaced
on back and front with metal sheets and attached to back of louver.

1. Thickness: 1 inch (25 mm).
2. Metal Facing Sheets: Aluminum sheet, not less than 0.032-inch (0.81-mm) nominal

thickness.
3. Insulating Core: Rigid, glass-fiber-board insulation.
4. Edge Treatment: Trim perimeter edges of blank-off panels with louver

manufacturer's standard channel frames, with corners mitered and with same finish
as panels.

5. Seal perimeter joints between panel faces and louver frames with gaskets or
sealant.

6. Panel Finish: As selected by Architect.
7. Attach blank-off panels with clips.
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2.7 FINISHES, GENERAL

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Finish louvers after assembly.

2.8 ALUMINUM FINISHES

A. Finish designations prefixed by AA comply with system established by the Aluminum
Association for designating aluminum finishes.

B. High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with
inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion
coating; Organic Coating:  as specified below).  Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

1. Fluoropolymer 3-Coat System:  Manufacturer's standard 3-coat, thermocured
system consisting of specially formulated inhibitive primer, fluoropolymer color coat
and clear topcoat containing not less than 70 percent polyvinylidene fluoride resin
by weight; complying with AAMA 2605.
a. Color(s): Custom gray to match windows. 

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and openings, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for
installation of anchorages that are to be embedded in concrete or masonry construction. 
Coordinate delivery of such items to Project site.

3.3 INSTALLATION

A. Locate and place louvers level, plumb, and at indicated alignment with adjacent work.

B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to
screws where required to protect metal surfaces and to make a weathertight connection.

C. Form closely fitted joints with exposed connections accurately located and secured.
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D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as
indicated.

E. Repair finishes damaged by cutting, welding, soldering, and grinding.  Restore finishes
so no evidence remains of corrective work.  Return items that cannot be refinished in the
field to the factory, make required alterations, and refinish entire unit or provide new
units.

F. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by
applying a heavy coating of bituminous paint on surfaces that will be in contact with
concrete, masonry, or dissimilar metals.

G. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation
progresses, where weathertight louver joints are required.  Comply with Division 7
Section "Joint Sealants" for sealants applied during louver installation.

3.4 ADJUSTING AND CLEANING

A. Clean exposed surfaces of louvers that are not protected by temporary covering, to
remove fingerprints and soil during construction period.  Do not let soil accumulate until
final cleaning.

B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent
not harmful to finishes.  Thoroughly rinse surfaces and dry.

C. Restore louvers damaged during installation and construction so no evidence remains
of corrective work.  If results of restoration are unsuccessful, as determined by Architect,
remove damaged units and replace with new units.

1. Touch up minor abrasions in finishes with air-dried coating that matches color and
gloss of, and is compatible with, factory-applied finish coating.

END OF SECTION 089000
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SECTION 092900 - GYPSUM BOARD 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.3 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 
condensation, direct sunlight, construction traffic, and other potential causes of 
damage.  Stack panels flat and supported on risers on a flat platform to prevent 
sagging. 

1.4 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 
manufacturer's written recommendations, whichever are more stringent. 

B. Do not install gypsum panels until installation areas are enclosed. 

C. Do not install panels that are wet, those that are moisture damaged, and those that are 
mold damaged. 
1. Indications that panels are wet or moisture damaged include, but are not limited 

to, discoloration, sagging, or irregular shape. 
2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide 
materials and construction identical to those tested in assembly indicated according to 
ASTM E 119 by an independent testing agency. 

2.2 GYPSUM BOARD, GENERAL 

A. Size:  Provide maximum lengths and widths available that will minimize joints in each 
area and that correspond with support system indicated. 
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2.3 INTERIOR GYPSUM BOARD 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 
1. CertainTeed Corp. 
2. Georgia-Pacific Gypsum LLC. 
3. Lafarge North America Inc. 
4. National Gypsum Company. 
5. USG Corporation. 

B. Fiber Reinforced Interior Gypsum Board ASTM C1278: Standard Classification for 
Fiber Reinforced Interior Gypsum Panel Products.  

1. Basis of Design: Subject to compliance with project requirements, the design is 
based on the following: “USG Corporation, Fiberock® Brand Abuse Resistant 
Panels (AR Interior Panels) Type X”. 
a. Abrasion Resistance; Level 1. 
b. Indentation Resistance; Level 1. 
c. Soft Body Impact Resistance; Level 2. 
d. Hard Body Impact Resistance; Level 1. 

2. UL Type Designation “FRX-G”. 
3. ASTM E84 Surface-Burning Characteristics: 

a. Flame Spread: 5. 
b. Smoke Developed: 0. 

4. Thickness: 5/8”. 
5. Length: 8’-0” . 
6. Widths: 48". 
7. Weight: 3.1 lb./ft2. 
8. Long Edges: Tapered.  

2.4 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 
1. Material:  Galvanized-coated steel sheet or rolled zinc  
2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
d. L-Bead:  L-shaped; exposed long flange receives joint compound. 
e. Expansion (control) joint. 
f. Curved-Edge Cornerbead:  With notched or flexible flanges. 

B. Aluminum Trim:  Extruded accessories of profiles and dimensions indicated. 
1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 
a. Fry Reglet Corp. 
b. Gordon, Inc. 
c. Pittcon Industries. 

http://www.specagent.com/LookUp/?ulid=249&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456792437&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456792438&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456792439&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456792440&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456792444&mf=04&src=wp
http://www.specagent.com/LookUp/?ulid=260&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456792476&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456792479&mf=04&src=wp
http://www.specagent.com/LookUp/?uid=123456792483&mf=04&src=wp
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2. Aluminum:  Alloy and temper with not less than the strength and durability 
properties of ASTM B 221 (ASTM B 221M), Alloy 6063-T5. 

3. Finish:   
a. Curved Drywall Trim: Corrosion-resistant primer compatible with joint 

compound and finish materials specified. 
 

4. Basis of Design Products:  
a. Curved Drywall Trim: Provide Contura curved drywall trim by Gordon Inc. 

for locations indicated on the Drawings, in sizes required. 

2.5 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 
1. Interior Gypsum Board:  Paper. 

C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is 
compatible with other compounds applied on previous or for successive coats. 
1. Prefilling:  At open joints, beveled panel edges, 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 factory mixed drying-type, all-purpose 
compound. 
a. Use setting-type compound for installing paper-faced metal trim 

accessories. 
3. Fill Coat:  For second coat, use factory mixed drying-type, all-purpose 

compound. 
4. Finish Coat:  For third coat, use setting-type, sandable topping compound. 
5. Skim Coat:  For final coat of Level 5 finish, use setting-type, sandable topping 

compound. 

2.6 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards 
and manufacturer's written recommendations. 

B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 
1. Use screws of type and size recommended by panel manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and framing, with 
Installer present, for compliance with requirements and other conditions affecting 
performance. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, 
and mold damaged. 
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C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

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 (1.5 mm) 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.  

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 
1. Fiber Reinforced Interior Gypsum Board Type X:  Celiings.  

B. Multilayer Application: 
1. On ceilings, apply gypsum board indicated for base layers before applying base 

layers on walls/partitions; apply face layers in same sequence.  Apply base 
layers at right angles to framing members and offset face-layer joints one framing 
member, 16 inches (400 mm) minimum, from parallel base-layer joints, unless 
otherwise indicated or required by fire-resistance-rated assembly. 

2. Fastening Methods:  Fasten base layers and face layers separately to supports 
with screws. 

3.4 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 C 840 and in specific locations 
approved by Architect for visual effect. 
1. Install control joints at 50 foot maximum centers, with areas not to exceed 2,500 

sq. ft. for all ceiling areas, at locations indicated, and as detailed. 

C. Interior Trim:  Install in the following locations: 
1. Cornerbead:  Use at outside corners unless otherwise indicated. 
2. Bullnose Bead:  Use where indicated. 
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3. LC-Bead:  Use at exposed panel edges. 
4. L-Bead:  Use where indicated. 
5. Curved-Edge Cornerbead:  Use at curved openings. 

D. Aluminum Trim:  Install in locations indicated on Drawings. 

3.5 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, rounded or beveled edges, 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 C 840: 
1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2:  Panels that are substrate for tile. 
3. Level 4: At all panel surfaces that will be exposed to view unless otherwise 

indicated. 
4. Level 5:  Provide Level 5 finish at all areas where wall washed lighting is 

indicated and at surfaces scheduled to receive gloss paint, and elsewhere 
specifically indicated on Drawings and schedules. 

3.6 IDENTIFICATION 

A. Fire walls, fire barriers, fire partitions, smoke barriers and smoke partitions or any other 
wall required to have protected openings or penetrations shall be effectively and 
permanently identified with signs or stenciling. Such identification shall: 
1. Be located in accessible concealed floor, floor-ceiling or attic spaces. 
2. Be repeated at intervals not exceeding 30 feet (914 mm) measured horizontally 

along the wall or partition. 
3. Include lettering not less than 0.5 inch (12.7 mm)) in height, incorporating the 

followings wording: “FIRE AND/OR SMOKE BARRIER—PROTECT ALL 
OPENINGS,” or other wording to reflect the wall type as indicated on the Code 
Summary Drawings.  

3.7 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and 
other non-drywall surfaces.  Repair 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. 
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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 092900 
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SECTION 096723 - RESINOUS FLOORING

1.1 SUMMARY

A. This Section includes the following:

1. Four-component decorative double broadcast epoxy flooring system with integral
base

1.2 SUBMITTALS

A. Product Data:  For each type of product specified.  Include manufacturer's technical data,
installation instructions, and recommendations for each resinous flooring component
required.

B. Installer Certificates:  Signed by manufacturer certifying that installers comply with
specified requirements.

C. Material Certificates:  In lieu of material test reports, when permitted by Architect, signed
by manufacturers certifying that materials furnished comply with requirements.

D. Maintenance Data:  For resinous flooring to include in maintenance manuals.

1.3 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experienced installer (applicator) who has specialized
in installing resinous flooring similar in material, design, and extent to that indicated for this
Project and who is acceptable to resinous flooring manufacturer.

1. Engage an installer who employs only persons trained and approved by resinous
flooring manufacturer for installing resinous flooring systems specified.

2. Engage an installer who is certified in writing by resinous flooring manufacturer as
qualified to install resinous flooring systems specified.

B. Source Limitations:  Obtain primary resinous flooring materials, including primers, resins,
hardening agents, and sealing or finish coats, through one source from a single
manufacturer.  Provide secondary materials including patching and fill material, joint
sealant, and repair materials of type and from source recommended by manufacturer of
primary materials.

C. Mockups:  Before installing resinous flooring, construct mockups for each type and color
required to verify selections made under Sample submittals and to demonstrate aesthetic
effects and qualities of materials and execution.  Build mockups to comply with the
following requirements, using materials indicated for completed Work.

1. Locate mockups in the toilet room in location and of the size indicated or, if not
indicated, as directed by Architect.

2. Include integral base with poured-in-place floor.
3. Notify Architect 7 days in advance of dates and times when mockups will be

constructed.

096723 - 1 RESINOUS FLOORING



16 September 2024 Chappaqua Central School District
Issue for Bid DWCI - New Construction & Athletic Upgrades

4. Demonstrate the proposed range of aesthetic effects and workmanship.
5. Obtain Architect's approval of mockups before proceeding with terrazzo installation.
6. Maintain mockups during construction in an undisturbed condition as a standard for

judging the completed Work.
7. Approved mockups in an undisturbed condition at the time of Substantial

Completion may become part of the completed Work.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in original packages and containers, with seals unbroken, bearing
manufacturer's labels indicating brand name and directions for storage and mixing with
other components.

B. Store materials to comply with manufacturer's written instructions to prevent deterioration
from moisture, heat, cold, direct sunlight, or other detrimental effects.

1.5 PROJECT CONDITIONS

A. Environmental Limitations:  Comply with resinous flooring manufacturer's written
instructions for substrate temperature, ambient temperature, moisture, ventilation, and
other conditions affecting resinous flooring installation.

B. Close spaces to traffic during resinous flooring application and for not less than 24 hours
after application, unless manufacturer recommends a longer period.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design Products: Provide specified materials of DUR-A-FLEX Inc. or equal
products of one of the following:

1. Dex-O-Tex.
2. Sherwin Williams  
3. Stonhard

2.2 MATERIALS

A. Resinous Flooring:  Resinous floor surfacing system consisting of primer; broadcast coats,
grout coat, and topcoat, including resin, hardener, aggregates, and colorants, if any.
Comply with requirements indicated in this Article.

B. Substrate Patching and Fill Material: Cementitious product approved by resinous flooring
manufacturer and recommended by manufacturer for application indicated.

C. Joint Sealant:  Type recommended or produced by resinous flooring manufacturer for type
of service and joint condition indicated.

D. Four Component Epoxy Flooring System with Decorative Broadcast: Stain-resistant
decorative epoxy flooring system with decorative colored vinyl chip aggregates, high solids
epoxy resins, and chemical resistant grout and topcoats to form a  slip-resistant surface. 
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System consists of a first broadcast coat, second broadcast coat, grout coat and clear
epoxy sealer topcoat complying with the following:

1. Basis of Design System: Dur-A-Chip One by Dur-A-Flex or equal.
2. Thickness of System: 60 mils.
3. Primer: Dur-A-Glaze WB applied at manufacturer’s recommended rate. 
4. 1st Receiver Coat: Dur-A-Gard OPF at 300 - 350 sq. ft. per gallon
5. 1st Broadcast: MICRO decorative chips to excess at 0.15 lbs. per sq. ft.
6. 2nd Receiver Coat: Clear Dur-A-Glaze #4 at manufacturer’s recommended rate.
7. 2nd Broadcast: MICRO decorative chips to excess at 0.15 lbs. per sq. ft.
8. Grout Coat: Clear Accelera One at 100 sq. ft. per gallon.
9. Topcoat: Clear Accelera One at 200 sq. ft. per gallon.
10. Integral Cove Base: 6" high. 
11. Color: As selected by Architect from Microchip series. 
12. Location: Toilet rooms and elsewhere as scheduled. 

PART 3 - EXECUTION

3.1 PREPARATION

A. General:  Prepare and clean substrate according to resinous flooring manufacturer's
written instructions for substrate indicated.  Provide clean, dry, and neutral substrate for
resinous flooring application.

B. Use patching and fill material as required to fill holes and depressions in substrate to
provide a flat and even surface for flooring system. Apply patching and fill material
according to manufacturer's written instructions.

C. Concrete Substrates:  Provide sound concrete surfaces free of laitance, glaze,
efflorescence, curing compounds, form-release agents, dust, dirt, grease, oil, and other
contaminants incompatible with resinous flooring.

1. Roughen concrete substrates as follows:
a. Shot-blast surfaces with an apparatus that abrades the concrete surface,

contains the dispensed shot within the apparatus, and recirculates the shot
by vacuum pickup.

2. Repair damaged and deteriorated concrete according to resinous flooring
manufacturer's written recommendations.

3. Verify that concrete substrates are dry. Perform calcium chloride test as per
manufacturer's directions, as follows, and other tests if recommended by resinous
flooring manufacturer:
a. Moisture Meter Testing: Relative humidity test using in situ probes,

ASTM F 2170. Proceed with application only after substrates have relative
humidity levels of less than 75%.

b. Perform moisture test at rate of three for the first 1,000 sq. ft. (92.9 sq. m) and
one additional test for each  1,000 sq. ft. (92.9 sq. m) of new and existing floor
area to be covered unless otherwise recommended by flooring manufacturer.

4. Verify that concrete substrates have neutral Ph and that resinous flooring will adhere
to them.  Perform tests recommended by manufacturer.  Proceed with application
only after substrates pass testing.
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5. Verify that substrates and conditions are satisfactory for resin floor installation and
comply with requirements specified.  Do not proceed with installation until
unsatisfactory conditions have been corrected.

D. Resinous Materials:  Mix components and prepare materials according to resinous flooring
manufacturer's written instructions.

3.2 APPLICATION

A. General:  Apply components of resinous flooring system according to manufacturer's
written instructions to produce a uniform, monolithic wearing surface of thickness
indicated.

1. Coordinate application of components to provide optimum adhesion of resinous
flooring system to substrate and optimum intercoat adhesion.

2. Cure resinous flooring components according to manufacturer's written instructions. 
Prevent contamination during application and curing processes.

3. At substrate expansion and isolation joints, provide joint in resinous flooring to
comply with resinous flooring manufacturer's written recommendations.
a. Apply joint sealant to comply with manufacturer's written recommendations.

B. Apply primer over prepared substrate at manufacturer’s recommended rate and allow to
cure as recommended by manufacturer.

C. Four Component Epoxy Flooring System with Decorative Broadcast: Apply primer with
spray, roller or brush to prepared surfaces. Allow primer to dry to tacky consistency and 
pour and spread by nap roller the first base coat.  Broadcast aggregate into first base coat.
Pour and spread by nap roller the second base coat and broadcast aggregate into second
base coat. Allow to cure. Sweep off excess aggregate, and apply grout coat using a
squeegee. Allow to cure and apply topcoat.

D. Integral Cove Base:  Apply cove base mix to wall surfaces at locations indicated.  Round
internal and external corners.  Install cove base according to manufacturer's written
instructions and details including taping, mixing, priming, troweling, and topcoating of cove
base

3.3 CLEANING AND PROTECTING

A. Protect resinous flooring from damage and wear during the remainder of construction
period.  Use protective methods and materials, including temporary covering,
recommended in writing by resinous flooring manufacturer.

B. Clean resinous flooring not more than 4 days before dates scheduled for inspections
intended to establish date of Substantial Completion in each Project area.  Use cleaning
materials and procedures recommended in writing by resinous flooring manufacturer.

END OF SECTION 096723
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SECTION 099100 - PAINTING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes surface preparation and the application of paint and stain systems
on the following interior and exterior substrates:

1. Concrete masonry units (CMU).
2. Concrete
3. Steel and iron.
4. Galvanized metal.
5. Gypsum board.
6. Wood
7. Plastic trim and panels fabrications (Cellular PVC “Azek”).

B. Related Sections include the following:

1. Division 05 Sections for shop priming of metal substrates with primers specified in
this Section.

1.2 ACTION SUBMITTALS

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

B. Samples for Initial Selection:  For each type of topcoat product indicated.

C. Samples for Verification:  For each type of paint system and in each color and gloss of
topcoat indicated.

1. Submit Samples on rigid backing, 8 inches (200 mm) 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.

D. 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. Printout of current "MPI Approved Products List" for each product category
specified in Part 2, with the proposed product highlighted.

1.3 QUALITY ASSURANCE

A. MPI Standards: Maintain copy of this standard at the Project site at all times.
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1. Products:  Complying with MPI standards indicated and listed in "MPI Approved
Products List."

2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural
Painting Specification Manual" for products and paint systems indicated.

B. Mockups:  Apply benchmark samples of each paint system indicated and each color and
finish selected 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 paint system specified in Part 3.
a. Wall and Ceiling Surfaces:  Provide samples of at least 100 sq. ft.
b. ACMU Exterior Walls: Provide samples of at least 100 sq. ft.
c. Other Items:  Architect will designate items or areas required.

2. Apply benchmark samples after permanent lighting and other environmental
services have been activated.

3. Final approval of color selections will be based on benchmark samples.
a. If preliminary color selections are not approved, apply additional benchmark

samples of additional colors selected by Architect at no added cost to Owner.

1.4 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 (7 deg C).

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.5 PROJECT CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air
temperatures are between 50 and 95 deg F (10 and 35 deg C).

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than
5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.

C. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85
percent; at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp
or wet surfaces.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:
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1. Benjamin Moore & Co.
2. PPG Architectural Finishes, Inc.
3. Sherwin-Williams Company (The).
4. Tnemec
5. Keim

2.2 PAINT, GENERAL

A. Material Compatibility:

1. Provide materials for use within each paint 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 paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

B. VOC Content of Field-Applied Interior Paints and Coatings:  Provide products that comply
with the following limits for VOC content, exclusive of colorants added to a tint base,
when calculated according to 40 CFR 59, Subpart D (EPA Method 24)and the OTC
(Ozone Transport Commission) restrictions; these requirements do not apply to paints
and coatings that are applied in a fabrication or finishing shop:

1. Flat Paints, Coatings, and Primers:  VOC content of not more than 50 g/L.
2. Nonflat Paints, Coatings, and Primers:  VOC content of not more than 150 g/L.
3. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  VOC not more than

250 g/L.
4. Floor Coatings:  VOC not more than 100 g/L.
5. Shellacs, Clear:  VOC not more than 730 g/L.
6. Shellacs, Pigmented:  VOC not more than 550 g/L.
7. Flat Topcoat Paints:  VOC content of not more than 50 g/L.
8. Nonflat Topcoat Paints:  VOC content of not more than 150 g/L.
9. Anti-Corrosive and Anti-Rust Paints Applied to Ferrous Metals:  VOC not more than

250 g/L.
10. Floor Coatings:  VOC not more than 100 g/L.
11. Shellacs, Clear:  VOC not more than 730 g/L.
12. Shellacs, Pigmented:  VOC not more than 550 g/L.
13. Primers, Sealers, and Undercoaters:  VOC content of not more than 200 g/L.
14. Dry-Fog Coatings:  VOC content of not more than 400 g/L.
15. Zinc-Rich Industrial Maintenance Primers:  VOC content of not more than 340 g/L.
16. Pre-Treatment Wash Primers:  VOC content of not more than 420 g/L.
17. Fire Retardant Paint:  VOC content of not more than 60 g/L.

C. Colors: As scheduled on the Paint Color List following this section. Colors listed are for
color matching purposes only. 

PART 3 - EXECUTION
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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 work.

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture
meter as follows:

1. Concrete:  12 percent.
2. Masonry:  12 percent.
3. Gypsum Board:  12 percent.
4. Wood: 15 percent

C. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

D. Begin coating application only after unsatisfactory conditions have been corrected and
surfaces are dry.

1. Beginning coating application constitutes Contractor's acceptance of substrates
and conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI
Architectural Painting Specification Manual" applicable to substrates indicated.

B. Remove plates, machined surfaces, and similar items already in place that 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 if any.

2. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

C. Clean substrates of substances that could impair bond of paints, including dirt, oil,
grease, and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers as
required to produce paint systems indicated.

D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and
chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted
exceeds that permitted in manufacturer's written instructions.
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E. Concrete Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces
if moisture content or alkalinity of surfaces to be painted exceeds that permitted in
manufacturer's written instructions.

F. Existing Concrete Exterior Site Walls: Material should be cleaned prior to applying any
finish. Comply with manufacturer’s directions for preparation of substrates.

G. Steel Substrates:  Remove rust and loose mill scale.  Clean using methods
recommended in writing by paint manufacturer.

H. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet
metal fabricated from coil stock by mechanical methods to produce clean, lightly etched
surfaces that promote adhesion of subsequently applied paints.

I. Gypsum Board Substrates:  Do not begin paint application until finishing compound is dry
and sanded smooth.

J. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral
spirits, and sandpaper, as required.  Sand surfaces exposed to view smooth and dust off.

1. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white shellac
or other recommended knot sealer before applying primer.  After priming, fill holes
and imperfections in finish surfaces with putty or plastic wood filler.  Sand smooth
when dried.

2. Prime, stain, or seal wood to be painted immediately on delivery.  Prime edges,
ends, faces, undersides, and backsides of wood, including cabinets, counters,
cases, and paneling.

3. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of
varnish or sealer immediately on delivery.

4. When transparent finish is required, backprime with spar varnish or polyurethane.

K. Plastic Trim Fabrications Substrates:  

1. Remove dust, dirt, and other foreign material that might impair bond of paints to
substrates. 

2. Lightly sand any areas that are shiny using very fine sandpaper (#220 grit) and
wipe down. 

3. Fill nail and screw holes with acrylic Bondo, or equal.

3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions.

1. Use applicators and techniques suited for paint 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 front and backsides of access panels, removable or hinged covers, and
similar hinged items to match exposed surfaces.
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B. Application Procedures:  Apply paints and coatings by brush or roller according to the
manufacturer's directions, except s noted below. Spray application is not permitted for
trim, ceilings and walls, unless specifically approved by Architect in advance for each
individual situation.  Roller application on woodwork is not permitted.

1. Apply paints to produce surface films without cloudiness, spotting, holidays, laps,
brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. 
Cut in sharp lines and color breaks.

2. Brushes:  Use brushes best suited for the type of material applied.  Use brush of
appropriate size for the surface or item being painted.

3. Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as
recommended by the manufacturer for the material and texture required.

C. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's
recommended spreading rate.  Provide the total dry film thickness of the entire system
as recommended by the manufacturer.

D.  Tint each undercoat a lighter shade to facilitate identification of each coat if multiple
coats of same material are to be applied.  Tint undercoats to match color of topcoat, but
provide sufficient difference in shade of undercoats to distinguish each separate coat.

E. If undercoats or other conditions show through topcoat, apply additional coats until cured
film has a uniform paint finish, color, and appearance.

F. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush
marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp
lines and color breaks.

G. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms and
occupied spaces including, but not limited to, the following:

1. Mechanical Work:
a. Uninsulated metal piping.
b. Uninsulated plastic piping.
c. Pipe hangers and supports.
d. Tanks that do not have factory-applied final finishes.
e. Visible portions of internal surfaces of metal ducts, without liner, behind air

inlets and outlets.
f. Duct, equipment, and pipe insulation having cotton or canvas insulation

covering or other paintable jacket material.
g. Mechanical equipment that is indicated to have a factory-primed finish for

field painting.

2. Electrical Work:
a. Switchgear.
b. Panelboards.
c. Electrical equipment that is indicated to have a factory-primed finish for field

painting.
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3.4 FIELD QUALITY CONTROL

A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure
at any time and as often as Owner deems necessary during the period when paints are
being applied:

1. Owner will engage the services of a qualified testing agency to sample paint
materials being used.  Samples of material delivered to Project site will be taken,
identified, sealed, and certified in presence of Contractor.

2. Testing agency will perform tests for compliance with product requirements.
3. Owner may direct Contractor to stop applying paints if test results show materials

being used do not comply with product requirements.  Contractor shall remove
noncomplying-paint materials from Project site, pay for testing, and repaint
surfaces painted with rejected materials.  Contractor will be required to remove
rejected materials from previously painted surfaces if, on repainting with complying
materials, the two paints are incompatible.

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 paint application, clean spattered surfaces.  Remove spattered paints
by washing, scraping, or other methods.  Do not scratch or damage adjacent finished
surfaces.

C. Protect work of other trades against damage from paint application.  Correct damage to
work of other trades by cleaning, repairing, replacing, and refinishing, 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 painted surfaces.

3.6 EXTERIOR PAINTING SCHEDULE 

A. General: Provide listed products or equal products of other named manufacturers in Part
2.

B. Steel, AESS and Iron Substrates:  Polyurethane, Pigmented, Epoxy Zinc Rich Primer and
High-Build Epoxy Coating System: Gloss or Semi-Gloss as selected by the Architect.

1. Prime Coat:  Epoxy Zinc Rich Primer. Tnemec:  Tneme-Zinc Series 90-97 or equal.
2. Intermediate Coat: High-performance, polyamide-epoxy coating; High-Build Epoxy

Marine Coating, Low Gloss: Tnemec: Hi-Build Epoxoline, Series 66, tinted slightly
lighter than top coat., or equal

3. Topcoat (Gloss)t: Aliphatic Acrylic Polyurethane, Two-Component, Pigmented,
Gloss: Tnemec Endura-Shield II Series 1074.

099100 - 7 PAINTING



16 September 2024 Chappaqua Central School District
Issue for Bid DWCI - New Construction & Athletic Upgrades

4. Topcoat (Semi-Gloss)t: Aliphatic Acrylic Polyurethane, Two-Component,
Pigmented, Semi-Gloss: Tnemec Endura-Shield II Series 1075.

C. Zinc-Coated (Galvanized) Metal:  Full-gloss, acrylic latex enamel finish - 2 coats - self-
priming.

1. Prime Coat: Gloss acrylic latex enamel paint; MPI # 114, X-Green 114, 154,
X-Green 154, 164, LEED 2009, LEED V4.
a. Benjamin Moore Ultra Spec D.T.M. Acrylic Gloss Enamel HP28

2. Top Coat: Gloss acrylic latex enamel paint; MPI # 114, X-Green 114, 154, X-Green
154, 164, LEED 2009, LEED V4.
a. Benjamin Moore Ultra Spec D.T.M. Acrylic Gloss Enamel HP28

D. Existing Concrete Walls: Keim Concretal Lasur Sol-Silicate Pigmented Mineral Stain. 

E. Wood Timber Framing: Semi-solid stain.

F. Plastic Fabrications Substrates (Azek):  Semigloss Waterborne Acrylic-Latex System;  
2 finish coats over a primer.

1. Prime Coat:  Factory-formulated acrylic-latex primer for exterior application.
a. Benjamin Moore; Insl-X Stix Waterborne Bonding Primer SXA-110 

2. Intermediate Coat and Topcoat:  Factory-formulated semigloss waterborne
acrylic-latex for exterior application; MPI # 11
a. Benjamin Moore;   Ben Waterborne Exterior Soft-Gloss 543 

NOTE:  Use the above system for colors that have a LRV (light reflective value) of 55 or
higher (lighter colors). If colors selected has an LRV of 54 or lower (darker colors),  use
paints with heat reflective characteristics specifically formulated for use on vinyl/PVC
products (vinyl-safe); one prime and two top coats.

3.7 INTERIOR PAINTING SCHEDULE

A. General: Provide listed products or equal products of other named manufacturers in Part
2.

B. Gypsum Board Ceilings: Eggshell acrylic finish.

1. Prime Coat:  Latex-based, interior primer; MPI # 50, X-Green 50, 149, X-Green
149, LEED 2009, LEED V4, CHPS Certified.
a. Benjamin Moore; Ultra Spec 500 Interior Latex Primer N534

2. Intermediate Coat and Topcoat: Low-luster (eggshell or satin), acrylic-latex, interior
enamel; MPI # 52, X-Green 52, 145, X-Green 145, 139, X-Green 139, LEED 2009
LEED V4, CHPS Certified.
a. Benjamin Moore; Ultra Spec 500 Interior Latex Eggshell T538.
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C. Hollow Metal Doors, Frames, and Sidelights, and Ferrous Metals:  Semigloss, acrylic-
enamel finish.

1. Prime Coat: Rust-Inhibitive Primer (Water Based), MPI #107, X-Green 107, 134,
LEED 2009, CHPS Certified.
a. Benjamin Moore; Super Spec HP Acrylic Metal Primer P04.

2. Intermediate Coat and Topcoat:  Factory-formulated semigloss acrylic-latex enamel
for interior application; MPI # 141, X-Green 141, 153, X-Green 153, LEED 2009,
LEED V4.
a. Benjamin Moore; Ultra Spec HP D.T.M. Acrylic Semi-Gloss Enamel, HP29

D. Concrete Masonry Units (CMU): Alkyd, water-based finish; in sheen as selected by
Architect.

1. Prime Coat/Block Filler: MPI # 4, X-Green 4, LEED 2009, LEED V4, CHPS
Certified.
a. Benjamin Moore Super Spec Masonry Interior/Exterior Hi-Build Block Filler

206.

2. Intermediate Coat and Topcoat: Alkyd, water-based finish; LEED 2009, LEED V4,
CHPS Certified. One of the following:
a. Satin: Benjamin Moore Advance Waterborne Interior Alkyd Satin 792. 
b. Semi-Gloss: Benjamin Moore Advance Waterborne Interior Alkyd Semi-Gloss

793.
c. High Gloss: Benjamin Moore Advance Waterborne Interior Alkyd Gloss 794.

E. Concrete Masonry Units (CMU) at Bathrooms and Janitor’s Closets (and where
scheduled): Semi-Gloss, waterborne acrylic epoxy finish.

1. Prime Coat: Acrylic block fillerior primer; LEED 2009.
a. Benjamin Moore; Corotech Acrylic Block Filler V114..

2. Intermediate Coat and Topcoat:  Two component semi-gloss acrylic-
epoxy;Interior/Exterior Epoxy (water based), LEED 2009.
a. Benjamin Moore; Corotech Pre-Catalyzed Waterborne Epoxy Semi-Gloss

V341

F. Concrete Floors: Semigloss, waterborne epoxy Polyamide self-priming finish - VOC
Range <250; with slip resistant additive.

1. Intermediate Coat and Topcoat:  Benjamin Moore;  I.M.C. Acrylic Epoxy Gloss
#M43/M44. Applied at a dry film thickness of not less than 1.5 mils (0.038 mm). 

2. Additive: H&C Sharkgrip Slip Resistant Additive, or equal.

END OF SECTION 099100
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SECTION 101400 - SIGNAGE

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Panel signs.
2. Signage accessories

1.2 ACTION SUBMITTALS

A. Product Data:  Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for each type of sign.

B. Shop Drawings:  Include plans, elevations, and large-scale sections of typical members
and other components.  Show mounting methods, grounds, mounting heights, layout,
spacing, reinforcement, accessories, and installation details.

1. Provide message list for each sign, including large-scale details of wording,
lettering, and braille layout.

C. Samples for Initial Selection:  For each type of sign material indicated that involves color
selection.

1. Panel Signs:  Samples of each finish type and color, on not less than 4-inch
squares of plastic material, showing the full range of colors available

D. Samples for Verification:  For each type of sign, include the following Samples to verify
color selected:

1. Panel Signs:  Full-size Samples of each type of sign required.
2. Approved samples will be returned for installation into Project.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For Installer.

B. Maintenance Data:  For signage cleaning and maintenance requirements to include in
maintenance manuals.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by signage
manufacturer.
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B. Source Limitations:  Obtain each sign type through one source from a single
manufacturer.

C. Regulatory Requirements:  Comply with ANSI A.117.1 - 2017 and with code provisions
as adopted by authorities having jurisdiction.

1. Interior Code Signage:  Provide signage as required by accessibility regulations
and requirements of authorities having jurisdiction.  These include, but are not
limited to, the following:
a. Signs for Accessible Spaces.

1.5 COORDINATION

A. For signs supported by or anchored to permanent construction, advise installers of
anchorage devices about specific requirements for placement of anchorage devices and
similar items to be used for attaching signs.

1. For signs supported by or anchored to permanent construction, furnish templates
for installation of anchorage devices.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated in the Work include, but are not limited to, the
following:

1. Manufacturers of Panel Signs:
a. ASE (Architectural Signs and Engraving) Manufacturing.
b. Mohawk Sign Systems.
c. Tactile Signage Inc.

2.2 PANEL SIGNS

A. General:  Provide signs that comply with requirements indicated for materials,
thicknesses, finishes, colors, designs, shapes, sizes, and details of construction.

1. Produce sign surfaces constructed to remain flat under installed conditions within
tolerance of plus or minus 1/16 inch (1.5 mm) measured diagonally.

2. Sign materials shall meet a Class A finish.

B. Panel Signs: Sand carved 1/8 inch (3.1 mm) thick melamine plastic.  Provide lettering,
graphics and background materials in custom colors to match Owner’s samples, as
approved by Architect. 
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1. Produce smooth, even, level sign surfaces, constructed to remain flat under
installed conditions within a tolerance of plus or minus 1/16 inch (1.58 mm)
measured diagonally.

2. Lettering and Braille Content:  Provide uppercase letters raised 1/32 inch (.79 mm),
and grade 2 braille for each specific location.  Minimum text height: 5/8 inch (15.8
mm).

3. Pictograms:  Provide graphics raised 1/32 inch (.79 mm),  with minimum 6 inch
(152.4 mm) high background field, and lettering and braille written description
directly below.

4. Lettering Style: Gill Sans upper case.
5. Copy Location: Centered.
6. Corners and Edges:  Radius corners and square edges.
7. Product: One of the following:

a. “Blast Etched Melamine Series 100" by ASE (Architectural Signs and
Engraving) Manufacturing.

b. Series 200A, Sand Carved by Mohawk Sign Systems.
c. Melamine Graphic Blast by Tactile Signage Inc. 

8. Provide specified signage as scheduled. 

2.3 PANEL ACCESSORIES

A. Mounting Methods: Use stainless steel exposed fasteners.

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
work.

B. Verify that items, including anchor inserts, provided under other sections of Work are
sized and located to accommodate signs.

C. Examine supporting members to ensure that surfaces are at elevations indicated or
required to comply with authorities having jurisdiction and are free from dirt and other
deleterious matter.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:  Locate wall signs and accessories where indicated, in accordance with ANSI
A.117.1 - 2017 and with code provisions as adopted by authorities having jurisdiction,
using mounting methods of the type described and in compliance with the manufacturer's
instructions.
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1. Install signs level, plumb, and at the height indicated, with sign surfaces free from
distortion or other defects in appearance.

2. Mount signs on wall adjacent to the latch side of door, unless otherwise indicated. 
Where there is no wall space to the latch side of the door, including at double leaf
doors, mount sign on the nearest adjacent wall as approved by the Architect. 
Mount signs at 48-inches (1219 mm) from the baseline of the lowest characters to
the finished floor.

3. Locate signs to allow approach within 3-inches (75 mm) of sign without
encountering protruding objects or standing within swing of door.

B. Wall-Mounted Panel Signs and Directories:  Attach signs to wall surfaces using  stainless
steel exposed fasteners. 

3.3 CLEANING AND PROTECTION

A. After installation, clean soiled sign surfaces according to manufacturer's written
instructions.  Protect signs from damage until acceptance by Owner.

3.4 SIGN SCHEDULE

A. Provide signage at entrance to each room as described below and as indicated on
Drawings.

ROOM SIGN CONTENT QUANTITY

TEXT AND SIZE SYMBOLS

Accessible Toilet
Rooms

T 3/4" (19 mm). SA, P at each toilet room

Any other locations
as required by Code

to be supplied by Architect 1 each location
required

B. Sign Content Key* 

T Text describing room, as approved by Architect.
SA International Symbol of Accessibility
P Pictogram (boys, girls, men, women)

END OF SECTION 101400
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SECTION 102113 - TOILET COMPARTMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes solid-plastic polymer resin units as follows:

1. Toilet Enclosures: Floor-anchored, overhead braced.
2. Urinal Screens:  Wall hung

B. Toilet accessories are specified in another Division 10 Section.

1.2 ACTION SUBMITTALS

A. Product data for each type and style of toilet compartment and screen specified.  Include
details of construction relative to materials, fabrication, and installation.  Include details
of anchors, hardware, and fastenings.

B. Shop drawings for fabrication and erection of toilet compartment assemblies not fully
described by product drawings, templates, and instructions for installation of anchorage
devices built into other work.

1. Show locations of reinforcement and cutouts for compartment-mounted toilet
accessories.

C. Samples for Verification:  Of each type of color and finish required for units, prepared on
6-inch- (150-mm-) square samples of same thickness and material indicated for Work

1.3 QUALITY ASSURANCE

A. Coordination:  Furnish inserts and anchorages which must be built into other work for
installation of toilet compartments and related items.  Coordinate delivery with other work
to avoid delay.

B. Fire-Test-Response Characteristics:  Provide toilet compartment materials with
surface-burning characteristics as indicated below, as determined by testing identical to
those required in this Section, per ASTM E 84, by a testing and inspecting agency
acceptable to authorities having jurisdiction.  Identify toilet compartments with appropriate
markings of applicable testing and inspecting agency.

1. Flame Spread:  200 or less.
2. Smoke Developed: Less than 450, or Smoke Density:  less than 75 per ASTM D

2843

C. Flammability of Self-Supporting Plastics:  1.2 inches (30.5-mm) per minute or less per
ASTM D 635.
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D. Ignition Properties of Plastic: Not less than 650 Deg. F (343.3 Deg. C) per ASTM D 1929.

1.4 PROJECT CONDITIONS

A. Field Measurements:  Verify dimensions in areas of installation by field measurements
before fabrication and indicate measurements on Shop Drawings.  Coordinate fabrication
schedule with construction progress to avoid delaying the Work.

1.5 WARRANTY

A. Warranty shall not deprive the Owner of other rights or remedies that the Owner may
have under other provisions of the Contract Documents and is in addition to and runs
concurrent with other warranties made by the Contractor under requirements of the
Contract Documents.

B. Provide a manufacturer's warranty covering the material and workmanship for a period
of ten years from the date of final acceptance.

C. Repair or replace any part which becomes defective or breaks during the warranty period.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Provide Basis of Design Products by Scranton Products
(Santana/Comtec/Capital) or equal products by one of the following:

1. ASI
2. Bradley
3. General Partitions Mfg. Corp.
4. Global Partitions

2.2 MATERIALS

A. General:  Provide materials which have been selected for surface flatness and
smoothness.  Exposed surfaces which exhibit pitting, seam marks, roller marks, stains,
discolorations, telegraphing of core material, or other imperfections on finished units are
not acceptable.

B. Solid-Plastic, Polymer Resin:  High-density polyethylene (HDPE) with homogenous color
throughout.  Provide material not less than 1 inch (25 mm) thick with seamless
construction and eased edges in color and pattern as follows:

1. Texture: Orange peel.
2. Color: As selected by Architect. 
3. Basis of Design Product: Hiney Hiders Partitions manufactured by Scranton

Products, or equal. 

102113 - 2 TOILET COMPARTMENTS



16 September 2024 Chappaqua Central School District
Issue for Bid DWCI - New Construction & Athletic Upgrades

C. Pilaster Shoes and Sleeves (Caps):  ASTM A 666, Type 302 or 304 stainless steel, not
less than 0.0312 inch (0.8 mm) thick and 3 inches (75 mm) high, finished to match
hardware.

D. Full-Height (Continuous) Brackets:  Manufacturer's standard design for attaching panels
and screens to walls and pilasters of the following material:

1. Material:  Clear-anodized aluminum.

E. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating
hardware and accessories of the following material:

1. Material:  Stainless steel.

F. Overhead Bracing:  Manufacturer's standard continuous, extruded-aluminum head rail
with antigrip profile in manufacturer's standard finish.

G. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless
steel or chrome-plated steel or brass, finished to match hardware, with theft-resistant-
type heads.  Provide sex-type bolts for through-bolt applications.  For concealed anchors,
use hot-dip galvanized or other rust-resistant, protective-coated steel.

2.3 FABRICATION

A. General:  Provide standard doors, panels, screens, and pilasters fabricated for
compartment system.  Provide units with cutouts and drilled holes to receive
compartment-mounted hardware, accessories, and grab bars, as indicated.

B. Overhead-Braced Compartments:  Provide anodized aluminum angle supports and
leveling bolts at pilasters as recommended by manufacturer to suit floor conditions.  Make
provisions for setting and securing continuous, extruded, aluminum, antigrip, overhead
bracing at top of each pilaster.  Provide shoe at each pilaster to conceal supports and
leveling mechanism.

C. Screens:  Attach with anchoring devices as recommended by manufacturer to suit
supporting structure.  Set units to provide support and to resist lateral impact.

D. Doors:  Unless otherwise indicated, provide 24-inch- (610-mm-) wide in-swinging doors
for standard toilet compartments and 36-inch- (914-mm-) wide out-swinging doors with
a minimum 32-inch- (813-mm-) wide clear opening for compartments indicated to be
handicapped accessible.

1. Hinges:  Continuous spring-loaded type fabricated from extruded aluminum with
nylon separators at knuckles and stainless pivot pins, that can be adjusted to hold
door open at any angle up to 90 degrees.  Provide theft proof fasteners concealed
under a snap-on cover.

2. Latch and Keeper:  Manufacturer's standard surface-mounted latch unit with
combination rubber-faced door strike and keeper designed for emergency access. 
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Provide units that comply with accessibility requirements of authorities having
jurisdiction at compartments indicated to be handicapped accessible.

3. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper,
sized to prevent door from hitting compartment-mounted accessories.

4. Door Bumper:  Manufacturer's standard rubber-tipped bumpers at out-swinging
doors or entrance screen doors.

5. Door Pull:  Manufacturer's standard unit that complies with accessibility
requirements of authorities having jurisdiction at out-swinging doors.  Provide units
on both sides of doors at compartments indicated to be handicapped accessible.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:  Comply with manufacturer's written installation instructions.  Install units rigid,
straight, plumb, and level.  Provide clearances of not more than 1/2 inch (13 mm)
between pilasters and panels and not more than 1 inch (25 mm) between panels and
walls.  Secure units in position with manufacturer's recommended anchoring devices.

1. Secure panels to walls and panels with continuous brackets attached to the panel. 
Locate wall bracket fasteners so holes for wall anchors occur in masonry or tile
joints.  Secure panels in position with manufacturer's recommended anchoring
devices.

B. Overhead-Braced Compartments:  Secure pilasters to floor and level, plumb, and tighten
installation with devices furnished.  Secure overhead brace to each pilaster with not less
than two fasteners.  Hang doors and adjust so that tops of doors are parallel with
overhead brace when doors are in closed position.

C. Screens:  Attach with anchoring devices according to manufacturer's written instructions
and to suit supporting structure.  Set units level and plumb and to resist lateral impact.

3.2 ADJUST AND CLEAN

A. Hardware Adjustment:  Adjust and lubricate hardware according to manufacturer's written
instructions for proper operation.  Set hinges on in-swinging doors to hold open
approximately 30 degrees from closed position when unlatched.  Set hinges on out-
swinging doors and swing doors in entrance screens to return to fully closed position.

B. Provide final protection and maintain conditions that ensure toilet compartments and
screens are without damage or deterioration at the time of Substantial Completion.

END OF SECTION 102113
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SECTION 102800 - TOILET AND BATH ACCESSORIES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Washroom accessories.
2. Mirrors
3. Installation of Owner furnished washroom accessories

1.2 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include the following:

1. Construction details and dimensions.
2. Anchoring and mounting requirements, including requirements for cutouts in other

work and substrate preparation.
3. Material and finish descriptions.
4. Features that will be included for Project.
5. Manufacturer's warranty.

B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room
of each accessory required.

1. Identify locations using room designations indicated on Contract Drawings.
2. Identify products using designations indicated on Contract Drawings.

C. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals,
including replaceable parts and service recommendations.

1.3 QUALITY ASSURANCE

A. Source Limitations:  For products listed together in the same articles in Part 2, provide
products of same manufacturer unless otherwise approved by Architect.

B. Inserts and Anchorages: Furnish accessory manufacturer’s standard inserts and
anchoring devices that must be set in concrete or built into masonry. Coordinate delivery
with other work to avoid delay.

1.4 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.
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B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent
delaying the Work.

1.5 WARRANTY

A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to
replace mirrors that develop visible silver spoilage defects and that fail in materials or
workmanship within specified warranty period.

1. Warranty Period: Fifteen (15) years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis-of-Design Products:  The design for toilet accessories is based on certain named
equipment.  Subject to compliance with requirements, provide the named product or an
equivalent product by one of the following:

1. A & J Washroom Accessories, Inc.
2. American Specialties, Inc.
3. Bradley Corporation. 
4. Bobrick Washroom Equipment

2.2 MATERIALS

A. Stainless Steel:  ASTM A 666, Type 304, 0.0312-inch (0.8-mm) (22-gage) minimum
nominal thickness, unless otherwise indicated.

B. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel),
0.0359-inch (0.9-mm) (20-gage) minimum nominal thickness.

C. Galvanized Steel Sheet:  ASTM A 653/A 653M, with G60 (Z180) hot-dip zinc coating.

D. Galvanized Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after
fabrication.

E. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and
tamper-and-theft resistant where exposed, and of galvanized steel where concealed.

F. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).

G. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.

2.3 GRAB BARS

A. Grab Bars; Stainless Steel Type:  Provide grab bars with wall thickness not less than 18
gage (1.27 mm thick), concealed mounting with snap lock covers, satin finish, 1-1/2-inch
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(38.1 mm) clearance between wall surface and inside face of bar, outside diameter of
1-1/4 inches (32 mm).

1. Basis of Design Product:  Bobrick Series B-5806, or equal, in dimensions and
configurations as indicated on Drawings..

2.4 MIRROR UNITS

A. Stainless Steel Framed Mirror Units:  Fabricate frame from 1/2 by 1/2 by 3/8 inch channel
shapes with square corners mitered, welded, and ground smooth, from satin-finished
stainless. Provide shock absorbing strips and perimeter frame and for full size of back,
with galvanized steel back, concealed wall hanger and theft-proof fasteners. Bobrick B-
165, or approved equivalent.

1. Sizes: As indicated on Drawings. 

2.5 OTHER WASHROOM ACCESSORIES

A. All other washroom accessories indicated on Drawings shall be furnished by Owner.
Install all Owner-furnished washroom accessories.

2.6 FABRICATION

A. General: No names or labels are permitted on exposed faces of toilet and bath accessory
units.  On either interior surface not exposed to view or on back surface, provide
identification of each accessory item either by a printed, waterproof label or a stamped
nameplate indicating manufacturer’s name and product number

B. Surface-Mounted Toilet Accessories, General: Except where otherwise indicated,
fabricate units with tight seams and joints, exposed edges rolled. Hang doors and access
panels with full-length, continuous hinges.   Equip units for concealed anchorage and
with corrosion-resistant backing plates.

C. Recessed Toilet Accessories, General: Except where otherwise indicated, fabricate units
of all-welded construction, without mitered corners. Hang doors or access panels with
full-length, stainless steel piano hinge. Provide anchorage that is fully concealed when
unit is closed.

D. Keys:  Provide universal keys for internal access to accessories for servicing and
resupplying.  Provide minimum of six (6) keys to Owner's representative.

PART 3 - EXECUTION

3.1 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.
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B. Secure mirrors to walls in tamperproof manner with special hangers, toggle bolts, or
screws. Set units plumb, level, and square at locations indicated, according to
manufacturer’s written instructions for type of substrate involved.

C. Grab Bars:  Install to withstand a downward load of at least 250 lbf (1112 N), when tested
according to method in ASTM F 446, and in compliance with ADA Regulations.

3.2 ADJUSTING AND CLEANING

A. Adjust toilet accessories for unencumbered, smooth operation.   Verify that mechanisms
function smoothly.  Replace damaged or defective items.

B. Remove temporary labels and protective coatings.

C. Clean and polish exposed surfaces according to manufacturer's written recommendations
after removing temporary labels and protective coatings.

END OF SECTION 102800
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SECTION 105200 - FIRE-PROTECTION SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Portable fire extinguishers.
2. Fire-protection accessories.

1.2 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for fire-protection specialties.

1. Fire Extinguishers:  Include rating and classification.

1.3 QUALITY ASSURANCE

A. Source Limitations:  Obtain fire extinguishers and cabinets through one source from a
single manufacturer.

B. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10,
"Standard for Portable Fire Extinguishers."

C. NYS Fire Code Compliance:  Fabricate and label fire extinguishers to comply with New
York State Fire Code. 

D. Fire Extinguishers:  FM listed and labeled for type, rating, and classification specified.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

1. J.L. Industries, Inc.
2. Kidde:  Walter Kidde, The Fire Extinguisher Co.
3. Larsen's Manufacturing Company.
4. Potter-Roemer; Div. of Smith Industries, Inc.

2.2 MATERIALS
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A. Cold-Rolled Steel Sheet:  Carbon steel, complying with ASTM A 366/A 366M, commercial
quality, stretcher leveled, temper rolled.

B. Stainless-Steel Sheet:  ASTM A 666, Type 304.

2.3 PORTABLE FIRE EXTINGUISHERS

A. General:  Provide fire extinguishers of type, size, and capacity for each fire-protection
cabinet and mounting bracket indicated.

B. Multipurpose Dry-Chemical Type:  UL-rated 4-A:60-B:C, 10-lb (4.5-kg) nominal capacity,
in enameled-steel container.

1. Available Product:  MP 10, Larsen’s Manufacturing Company.

2.4 ACCESSORIES

A. Mounting Brackets:  Manufacturer's standard steel, designed to secure extinguisher, of
sizes required for types and capacities of extinguishers indicated, with plated or baked-
enamel finish.  Provide brackets for extinguishers not located in cabinets.

B. Identification:  Provide lettering to comply with authorities having jurisdiction for letter
style, color, size, spacing, and location.  Locate as indicated by Architect.

1. Identify bracket-mounted extinguishers with the words "FIRE EXTINGUISHER" in
red letter decals applied to wall surface.

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. Surface Preparation:  Clean surfaces of dirt, oil, grease, mill scale, rust, and other
contaminants that could impair paint bond using manufacturer's standard methods.

D. Steel Finishes:  Manufacturer’s standard baked-enamel paint in color selected by
Architect.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine fire extinguishers for proper charging and tagging.
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1. Remove and replace damaged, defective, or undercharged units.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with manufacturer's written instructions for installing fire-protection specialties.

B. Install in locations and at mounting heights indicated or, if not indicated, at heights
acceptable to authorities having jurisdiction.

1. Fasten mounting brackets to structure, square and plumb

END OF SECTION 105200
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SECTION 105213 - AUTOMATED EXTERNAL DEFIBRILLATOR (AED) SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Cabinets for Automated External Defibrillator (AED) unit.

1.2 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for AED specialties.

1. Cabinets:  Include roughing-in dimensions, details showing mounting methods,
relationships of box and trim to surrounding construction, door hardware, cabinet
type, trim style, and panel style.

1.3 QUALITY ASSURANCE

A. Source Limitations:  Obtain AED cabinets through one source from a single
manufacturer.

PART 2 - PRODUCTS

2.1 AED CABINETS 

A. Basis-of-Design Product: 1463 Series Exterior AED Cabinet as manufactured by JL
Industries, Inc. or an approved equivalent product by one of the following:

1. Allied Medical Products
2. Phillips Healthcare.
3. Physio-Control
4. ZOLL Medical.

B. Cabinet Construction:  Provide manufacturer's standard box (tub), with trim, frame, door,
and hardware to suit cabinet type, trim style, and door style indicated.  Weld joints and
grind smooth.  Miter and weld perimeter door frames.

1. Cabinet Size:  Suitable for any size AED unit.
2. Cabinet Style: Surface mounted cabinet.
3. Cabinet Material: Galvanneal steel with powder coat finish in white.

C. Door Construction:  Fabricate doors according to manufacturer's standards, of materials
indicated, and coordinated with cabinet types and trim styles selected.
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1. Door Material: Enameled-steel sheet.
2. Door Style: Full acrylic or tempered glass glazing with white powder coat

galvanneal steel frame. Provide stainless steel turn handle and AED graphics on
door.

3. Hardware: Full length continouos hinge on exterior of tub and continuous door bulb
type gasket 

D. Accessories: Provide the following:

1. Audible alarm 85dba, powered by 9 volt battery. Provide with on/off switch

2.2 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. Surface Preparation:  Clean surfaces of dirt, oil, grease, mill scale, rust, and other
contaminants that could impair paint bond using manufacturer's standard methods.

D. Steel Finishes:  Manufacturer’s standard baked-enamel paint in color selected by
Architect. 

PART 3 - EXECUTION

3.1 EXAMINATION

A. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with manufacturer's written instructions for installing AED specialties.

B. Install in locations and at mounting heights indicated or, if not indicated, at heights
acceptable to authorities having jurisdiction.

1. Fasten cabinets to structure securely, using taper-proof fastening methods, square
and plumb.

3.3 ADJUSTING, CLEANING, AND PROTECTION

A. Adjust cabinet doors that do not swing or operate freely.

B. Refinish or replace cabinets and doors damaged during installation.
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C. Provide final protection and maintain conditions that ensure that cabinets and doors are
without damage or deterioration at the time of Substantial Completion.

END OF SECTION 105213
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SECTION 105316 - CANOPIES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Fixed metal canopies.

B. Related Sections include the following:

1. Division 05 Section "Metal Fabrications" for blocking, shims, reinforcing, and
supplemental support members for connecting to canopy frame and anchorage.

2. Division 06 Section "Miscellaneous Carpentry" for blocking, nailers, shims,
reinforcing, framing, and furring for connecting to canopy frame and anchorage.

1.2 PERFORMANCE REQUIREMENTS

A. General:  Design, fabricate, and install canopies to withstand loads from gravity,
wind, snow, ponding, drift and structural movement, including thermally induced
movement; and to resist, without failure, other conditions of in-service use, including
exposure to weather.

B. Structural Performance:  Provide canopies capable of withstanding the effects of gravity
loads and the following loads and stresses within limits and under conditions indicated:

1. Wind Loads:  Determine loads based on the minimum design wind pressures
indicated on drawings.

2. Snow Loads: Determine loads based on the minimum design snow loads indicated
on drawings.

C. Thermal Movements:  Provide canopies 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
connections, tearing of fabric, 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 (Range):  120 deg F, ambient; 180 deg F, material surfaces.

1.3 SUBMITTALS

A. Product Data:  Include styles, material descriptions, construction details, fabrication
details, dimensions of individual components and profiles, mounting accessories,
features, and finishes for canopies.

B. Shop Drawings:  Show location and extent of canopies.  Include elevations, sections, and
details not shown in Product Data.  Show materials, fabrication, dimensions, mounting
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heights, connections, anchorages, installation details, attachments to other work,
operational clearances, and relationship to adjoining work. 

1. Show locations for blocking, reinforcement, and supplementary structural support
to be provided by others.

2. For installed products indicated to comply with design loads, include structural
analysis data signed and sealed by the qualified professional engineer responsible
for their preparation.  Calculate requirements for supporting canopies.  Verify
capacity of members and connections to support loads and verify loads, point
reactions, and locations for attachment of canopies to structure with those
indicated on Drawings.

C. Samples for Initial Selection:  For each colored or finished component of each type of
canopy indicated.

D. Welding certificates.

E. Qualification Data:  For Installer, fabricator and professional engineer.

F. Research/Evaluation Reports:  For anchors and fasteners.

G. Maintenance Data:  For canopies to include in maintenance manuals.

H. Warranty:  Special warranty specified in this Section.

1.4 QUALITY ASSURANCE

A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate
products similar to those required for this Project and whose products have a record of
successful in-service performance.

1. Fabricator's responsibilities include fabricating and installing canopies and
providing professional engineering services needed to assume engineering
responsibility.

B. Source Limitations:  Obtain canopies through one source from a single manufacturer.

C. Welding:  Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code--Steel."
2. AWS D1.2, "Structural Welding Code--Aluminum."

D. Regulatory Requirements:  Provide canopies complying with or exceeding requirements
of Building Code of New York State.

1.5 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted
weather conditions permit installation of canopies in exterior locations to be performed
according to manufacturers' written instructions and warranty requirements.
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B. Field Measurements:  Where canopy installation is indicated to fit to other work, verify
dimensions of other work by field measurements before fabrication and indicate
measurements on Shop Drawings.  Allow clearances for fenestration operation
throughout the entire operating range.  Notify Architect of discrepancies.  Coordinate
fabrication schedule with construction progress to avoid delaying the Work.

1.6 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer and fabricator
agree to repair or replace components of canopies that fail in materials or workmanship
within specified warranty period.

1. 20 years warranty.

PART 2 - PRODUCTS

2.1 SOLID METAL CANOPY

A. Solid Metal Canopy: Fabricate from aluminum decking and frame, and as follows:

1. Framing and fascia shall be extruded aluminum, alloy 6063-T6, in profile and
thickness as indicated on drawings and as required for design loading conditions.

2. Decking shall be 0.040" thick roll-formed aluminum decking 2-1/2" deep
3. Supports shall be hanger rods type, through-bolted to CMU.
4. Fascia shall be .125" thick, in 8" J face style.
5. Finish shall be 2-coat Kynar in custom blue color to match school’s standard blue

color. 
6. Canopy shall be fabricated for front drainage
7. Basis-of-Design Product:  Mapes Lumishade by Mapes Industries, Inc., or equal.

B. Canopy shall be fabricated n the shop and shipped in a knocked-down condition for field
assembly.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for supporting members, blocking, inserts, installation tolerances,  and other
conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. General:  Install canopies at locations and in position indicated, securely connected to
supports, free of rack, and in proper relation to adjacent construction.  Use mounting
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methods of types described and in compliance with Shop Drawings and fabricator's
written instructions.

B. Site Assembly: 

1. All connections shall be mechanically assembled utilizing 3/16 fasteners with a
minimum shear stress of 350 lb. Pre-welded or factory-welded connections are not
acceptable.

2. Decking shall be designed with interlocking extruded aluminum members with
mechanical fasteners field applied to provide structural integrity.

3. Concealed drainage. Water shall drain from covered surfaces into intermediate
trough and be directed to downspout from front gutter

C. Install canopies after other finishing operations, including joint sealing and painting, have
been completed.

D. Anchoring to In-Place Construction:  Use anchors, fasteners, fittings, hardware, and
installation accessories where necessary for securing canopies to structural support and
for properly transferring load to in-place construction.

E. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact
with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous
paint.

F. Coordinate canopy installation with flashing and joint-sealant installation so these
materials are installed in sequence and manner that prevent exterior moisture from
passing through completed exterior wall and roof assemblies.

3.3 CLEANING AND PROTECTION

A. Clean canopy surfaces after installation, according to manufacturer's written instructions.

B. Touchup Painting:  Immediately after erection, clean field welds, connections, and
abraded areas.  Paint uncoated and abraded areas with same or compatible material as
used for shop-applied finish painting.

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

C. Provide final protection and maintain conditions, in a manner acceptable to manufacturer
and Installer, that ensure that canopies are without damage or deterioration at time of
Substantial Completion.

D. Replace damaged canopies that cannot be repaired, in a manner approved by Architect,
before time of Substantial Completion.

END OF SECTION 105316
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SECTION 123616 – STAINLESS STEEL COUNTERTOPS, SHELVING, AND SINKS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Stainless steel countertops. 
2. Stainless steel sinks. 
3. Stainless steel wall shelving. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Product Data: For sealants, indicating VOC content. 

B. Shop Drawings: Include plans, sections, details, and attachments to other work. Detail 
fabrication and installation, including field joints. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Deliver metal countertops only after casework has been completed in installation areas. 

B. Keep finished surfaces covered with polyethylene film or other protective covering during 
handling and installation. 

1.4 FIELD CONDITIONS 

A. Field Measurements: Where products are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings. Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS  

A. Source Limitations: Obtain all laboratory equipment, services, tops and casework from a 
single source for an integrated laboratory system, unless otherwise indicated. 

2.2 STAINLESS-STEEL COUNTERTOPS, SINKS, AND SHELVES 

A. Countertops: Fabricate from 0.062-inch-thick, stainless-steel sheet. Provide smooth, 
clean exposed tops and edges in uniform plane, free of defects. Provide front and end 
overhang of 1 inch over the base cabinets. 

1. Joints: Fabricate countertops without field-made joints. 

http://www.arcomnet.com/sustainable_design.aspx?topic=12
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2. Weld shop-made joints. 
3. Sound deaden the undersurface with heavy-build mastic coating. 
4. Extend the top down to provide a 1-inch-thick edge with a 1/2-inch return flange. 
5. Form the backsplash coved to and integral with top surface, with a 1/2-inch-thick 

top edge and 1/2-inch return flange. 
6. Provide raised (marine) edge around perimeter of tops containing sinks; pitch tops 

containing sinks two ways to provide drainage without channeling or grooving. 
7. Where stainless-steel sinks occur in stainless-steel tops, factory weld into one 

integral unit. 
a. Fabricate integral sink and countertop units in accordance with dimensions 

and information indicated on Drawings.  

B. Stainless Steel Sinks: Fabricate from stainless-steel sheet, not less than 0.050-inch 
nominal thickness. Fabricate with corners rounded and coved to at least 5/8-inch radius. 
Slope the sink bottoms to outlet without channeling or grooving. Provide continuous butt-
welded joints. 

1. Provide sizes indicated or manufacturer's closest standard size of equal or greater 
volume, as approved by Architect. 

2. Provide double-wall construction for sink partitions with top edge rounded to at 
least 1/2-inch diameter. 

3. Factory punch holes for fittings. 
4. Provide sinks with stainless-steel strainers and tailpieces. 
5. Apply 1/8-inch-thick coating of heat-resistant, sound-deadening mastic to 

undersink surfaces. 

C. Wall-Mounted Shelves: Fabricate from stainless-steel sheet, not less than 0.050-inch 
nominal thickness. Weld shop-made joints. Fold down front edge a minimum of 3/4 inch; 
fold up the back edge a minimum of 3 inches. Provide integral stiffening brackets, formed 
by folding up ends a minimum of 3/4 inch and by welding to upturned front and back 
edges with support locations for shelf brackets. 

1. Standards for Adjustable Shelf Brackets: Stainless steel, minimum 0.074 inch 
thick; 3/4 by 1/2 inch (width by depth), No. 4 finish; double-slot design, adjustable 
in 1 inch increments. 

2. Standards for Adjustable Shelf Brackets: BHMA A156.9, B04102; zinc-plated 14 
gauge minimum cold-rolled steel; 3/4 by 5/8 inch (width by depth) ano-coat-
finished; adjustable in 1 inch increments. 

a. Basis of Design Product: Subject to compliance with requirements, provide 
the following; or approved comparable product: 
1) Knape & Vogt 83 Series. 

3. Adjustable Shelf Brackets: BHMA A156.9, B04112; zinc-plated steel-finished. 

a. Basis of Design Product: Subject to compliance with requirements, provide 
the following; or approved comparable product: 
1) Knape & Vogt 183 Series. 

4. Shelf Brackets: Stainless steel, No. 4 finish. 
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2.3 MATERIALS 

A. Stainless-Steel Sheet: ASTM A 240, Type 304. 

B. Sealant for Countertops: Manufacturer's standard sealant of characteristics indicated 
below that complies with applicable requirements in Section 07 9200 "Joint Sealants." 

1. Mildew-Resistant Joint Sealant: Mildew resistant, single component, nonsag, 
neutral curing, silicone. 

2. Color: Clear. 

2.4 STAINLESS-STEEL FINISH 

A. Grind and polish surfaces to produce uniform, directional satin finish matching No. 4 
finish, with no evidence of welds and free of cross scratches. Run grain with long 
dimension of each piece. When polishing is completed, passivate and rinse surfaces. 
Remove embedded foreign matter and leave surfaces clean. 

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 metal countertops. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Countertops: 

1. Install metal countertops level, plumb, and true; shim as required, using concealed 
shims. 

2. Field Jointing: Where possible, make field jointing in the same manner as shop 
jointing; use fasteners recommended by manufacturer. Prepare edges to be joined 
in shop so Project-site processing of top and edge surfaces is not required. Locate 
field joints where shown on Shop Drawings. 

3. Secure tops to cabinets with Z- or L-type fasteners or equivalent; use two or more 
fasteners at each front, end, and back. 

4. Abut top and edge surfaces in one true plane, with internal supports placed to 
prevent deflection. 

5. Seal junctures of tops, splashes, and walls with mildew-resistant silicone sealant 
or another permanently elastic sealing compound recommended by countertop 
material manufacturer. 

B. Wall-Mounted Shelves: Fasten to masonry, partition framing, blocking, or reinforcements 
in partitions. Fasten each shelf through upturned back edge at not less than 24 inches 
o.c. 
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1. Install shelf standards plumb and at heights to align shelf brackets for level 
shelves. Install shelving level and straight, closely fitted to other work where 
indicated. 

3.3 CLEANING AND PROTECTION 

A. Repair or remove and replace defective work as directed on completion of installation. 

B. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled 
areas to match original factory finish, as approved by Architect. 

C. Countertop Protection: Provide 6-mil plastic or other suitable water-resistant covering 
over the countertop surfaces. Tape to underside of countertop at a minimum of 48 inches 
o.c. Remove protection at Substantial Completion. 

D. Do not allow use of sinks for temporary facilities unless approved in writing by Owner. 

END OF SECTION 123616 
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SECTION 220100 - GENERAL CONDITIONS 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section. 
 
1.1  GENERAL CONDITIONS 

 
A. Before submitting a proposal, Bidders shall examine all Drawings related to this work and 

shall become fully informed as to the extent and character of the work required and its 
relation to the other work in the building.  

 
B. Before commencing work, the Contractor will examine all conditions of the project upon 

which his work is in any way dependent for perfect workmanship according to the intent 
of this Specification.  No "waiver of responsibility" for incomplete, inadequate or defective 
adjoining work will be considered unless notice has been filed by this Contractor and 
acceded to by the Owner's representative in writing before the Contractor begins any part 
of the work.   

 
C. The Contractor will pay for all licenses, permits and inspection fees required by civil 

authorities having jurisdiction.  Comply with all laws, ordinances, regulations, fire 
underwriters requirements applicable to work herein specified without additional expense 
to the Owner.  (Also, local building code requirements.). 

 
D. It is specifically intended that anything (whether material or labor) which is usually 

furnished as a part of such equipment as is hereinafter called for (and which is necessary 
for the completion and proper operation) shall be furnished as part of this Contract without 
additional cost the Owner, whether or not shown in detail on the Drawings or described in 
the Specifications. 

 
E. When Drawings and Specifications conflict or there is a question as to the proper intent of 

this Contract, the Contractor shall assume the more expensive method in his pricing.  All 
questions shall be directed to the Architect/Engineer in writing only and only up to ten (10) 
days prior to bidding. 

 
F. The Drawings indicate the general runs of the piping, ductwork, etc. systems and the 

location of equipment and apparatus, but is shall be understood that the right is reserved 
by the Architect/Engineer to change the location of piping work, ductwork, equipment and 
apparatus to a reasonable extent as building conditions may dictate, prior to their 
installation without extra cost to the Owner. 

 
G. Small scale drilling through walls and floors which may contain asbestos shall be 

performed by a person with a “restricted asbestos handler allied trades certificate” and 
shall have a copy of it in his possession at all times while working on the project. 

 
H. Any changes from the Drawings and Specifications and any interpretation thereof shall 

have the prior approval of the Architect/Engineer.  The Contractor shall submit in writing, 
at the time of signing the Contract, any items of necessary labor and materials, which, in 
his opinion, are lacking in requirements of the Drawings and Specifications to insure a 
complete job in all respects.  No consideration will be granted to alleged misunderstanding 
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of materials to be furnished, work to be done, or conditions to be complied with, it being 
understood that the tender of a proposal carries with it the agreement to all items and 
conditions referred to herein, or indicated on the accompanying Drawings. 

 
END OF SECTION 220100 
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SECTION 220125 - SCOPE OF WORK 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section. 
 
1.1   SCOPE OF WORK 
 

A. The work under this section includes all labor, materials, equipment, tools, transportation, 
cutting and patching, excavation and backfill and the performance of all work necessary 
and required for the furnishing and installation complete of all Plumbing and Drainage 
work as shown on Contract Drawings, as specified herein and as otherwise required by 
job conditions or reasonably implied, including but not necessarily limited to the following: 

 
1. Provide complete new and altered sanitary and vent piping from all new plumbing 

fixtures connecting to existing sanitary and vent system. See front end spec for 
bedding requirements. Before beginning work field investigate and confirm point 
of connection for invert and exact location. 

 
2. Provide complete new and altered hot and cold water piping to all new plumbing 

fixtures, equipment, etc. as indicated. 
 
3. Provide new and altered propane gas service tanks and piping as indicated. 
 
4. Provide all new plumbing fixtures where indicated, complete including traps, stops, 

drains, strainers, tailpieces, faucets, escutcheons, etc. 
 

5. Provide complete new piping and final connections to equipment furnished under 
other Divisions. 

 
6. Provide all demolition, removal disconnecting, capping, sealing of all existing 

plumbing piping, apparatus, equipment, fixtures, specialties, accessories, etc. 
which are not included or incorporated in the new layout. 

 

7. Provide all required temporary connections to maintain all plumbing services 
without interruption. 

 

8. Pipe insulation. 
 
9. Tests and adjustments. 

 
10. This Contractor shall obtain all permits, bonds, approvals, etc. at no additional cost 

to the Owner. 
 

11. This Contractor shall provide shop drawings for all plumbing fixtures, piping, 
valves, insulation, equipment, etc. 

 
12. Furnish minimum 18” x 18” access doors for all valves, cleanouts, etc. in all 

inaccessible walls, ceilings, etc.  Installation by General Contractor. 
 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 

 

220125-2                                     SCOPE OF WORK 

13. Cutting and Patching:  See Front End Specifications for Trade Responsibilities. 
 
14. Excavation and Backfill:  See Front End Specifications for Trade Responsibilities. 

 
15. Fire stopping per FM/UL and NFPA.  Refer to Division 1. 
 

B. Coordination Drawings: Attention is directed to Division 1 for coordination drawing 
requirements for this project.  These drawings are critical to the proper execution of the 
work and failure to honor these requirements may become the basis for denial of any and 
all claims for either or both “time” and “money”. 

 

1.2   ALTERATION WORK 
 

A. All equipment, piping, plumbing, fixtures, etc. to be removed, shall be disposed of or 
salvaged as directed by the Owner.  They shall not be removed from the premises without 
Owners approval. 

 

B. All piping to be removed shall be properly plugged or capped so that upon completion of 
all new work, all abandoned piping shall be concealed in finished areas. 

 

C. No dead ends shall be left on any piping upon completion of job. 
 

D. The existing systems shall be left in perfect working order upon completion of all new work. 
 

E. Location and sizes of existing piping are approximate.  Exact sizes and locations of all 
existing piping shall be verified on the job. 

 

F. All removals shall be removed from the site. 
 

END OF SECTION 220125 
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SECTION 220130 - WATER SUPPLY SYSTEM 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 
1.1  DESCRIPTION OF WORK 

 
A. Furnish and install a complete cold-water distribution system to supply water to all new 

fixtures, water consuming equipment, and valved outlets for the use of other trades and 
connect to existing piping. 

 
B. The water supply system shall be complete with all pipe, fittings, valves, mains, risers, 

branches, shock absorbers, air chambers, hangers, anchors, expansion loops, 
connections to existing piping, covering, tests, etc. all as shown on the Drawings, as 
hereinafter specified. 

 
C. Furnish and install a complete hot water distribution system to supply water to all new 

fixtures and equipment requiring heated water. 
 
PART 2 - PRODUCTS 
 
2.1  PIPING, FITTINGS AND MATERIALS 
 

A. All components of water supply system shall confirm to all “No Lead” requirements 
including NSF/ANSI-372. 

 
B. The domestic water systems shall be of the following material and shall be in accordance 

with the latest ASTM and ASME Standards. 
 
C. Domestic water piping within the buildings shall be seamless drawn or extruded tubing 

type "L" copper.  Both shall be of Chase, Anaconda, Revere, and approved equal, hard 
temper ASTM B88 with solder joint sweat end fittings.  Fittings for use with copper tubing 
shall be cast brass of Muellers "Streamlin" pattern or approved equal.  

 
D. Joints for copper tubing shall be made with 95-5 (lead and antimony free) solder. Flanges 

where required shall be cast brass.  Provide dielectric adapters between ferrous and non-
ferrous pipe joints. 

 
E. Underground cold-water piping shall be Type “K” copper (soft annealed) or red brass pipe.  

Provide proper fittings, except as otherwise shown or specified, at major changes in 
direction and at branch connections. 
 

F. All exterior underground water piping shall have a minimum of 4 feet of cover. 
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2.2  VALVES 
 
A.  All shut-off valves 2” and smaller shall be ball valves equal to Apollo 70 Series or 

Milwaukee BA100 Series Valve. Bronze body with chrome plated trim 
 
B.  This Contractor shall furnish all valves as indicated on the Drawings, or as may be 

required for the proper control of the pipe lines installed under this Specification, so that 
any fixture, line or piece of apparatus may be cut out for repair without interference or 
interruption of the service to the rest of the Facility.   

 
C.  All domestic water valves shall have a minimum working pressure of 125 psig, steam rated 

unless otherwise noted on the Drawings or specified herein.  All valves shall be of one 
manufacture as manufactured by Milwaukee Valve or Hammond. 

 
D.  All gate valves within the buildings shall be wedge gauge valves with painted iron wheel 

handles, shall have gland followers in stuffing boxes, and shall be so constructed that they 
may be repacked while open and under pressure.  All valves shall have the name of the 
manufacturer and working pressure cast or stamped thereon. 

 
E.  All gate valves shall be all bronze with sweat or screwed joint ends as required by the 

piping system in which they are installed. 
 
F.  Globe valves shall be of all bronze with composition disc, threaded or sweat joint ends as 

required by piping system in which they are installed. 
 
G.  Check valves shall be all bronze swing check type with threaded or sweat joint ends.  

Check valves 4 inch and larger shall be iron body bronze mountings and shall be provided 
with screwed or flanged joint ends as required by piping system in which they are installed. 
 

H.  Drain valves, at risers and at low points, shall be 3/4 inch heavy cast brass with 
composition washers with male thread for hose connections. 

 

2.3  SHOCK ABSORBERS 
 

A.  Shock absorbers shall be similar and equal to J.R. Smith 5000 series or Zurn Z1700 series 
with stainless steel pressurized shell sized in accordance with P.D.I. Bulletin WH-201. 

 
B.  Provide shock absorbers on all fixtures and equipment having quick closing valves 

whether or not indicated on the Drawings. 
 

C.  Provide access doors where shock absorbers are concealed. 
 
2.4  VACUUM BREAKERS 
 

A.  Provide vacuum breakers on water supply piping to each fixture and equipment with 
submerged inlets, and on faucets and outlets, within the facility to which hose can be, or is 
attached forming a submerged inlet.  

 
B.  Set vacuum breakers in exposed readily accessible locations at least four inches above 

floor rim level of fixture, or high point of equipment. 
 

C.  Vacuum breakers shall be chrome-plated brass. "Watts" or other approved. 
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D.  Vacuum breakers under constant pressure shall be of the continuous pressure type No. 9 
"Watts" or Wilkins BFP-8CH or approved equal. 

 
2.5 EXPANSION JOINTS, ANCHORS AND GUIDES 
 

A.  The entire piping installation shall be installed with adequate provision for expansion.  No 
rigid connections will be permitted.  Refer to Drawings for locations of expansion joints and 
related guides and anchors.  The joints, guides and anchors shall be as manufactured by 
Flexonics Products, Metraflex or Flex-weld. 

 
B.  Branches shall be of sufficient length and have three elbow swings to allow for pipe 

expansion. 
 

C.  Any breaks in the piping within the guarantee period due to improper provision for 
expansion must be replaced at the expense of this Contractor, and the conditions 
corrected to prevent future recurrence. 

 
D.  Any damages to surrounding areas and equipment due to this failure shall also be 

repaired and paid for at the expense of this Contractor. 
 

E.  Joints to have 150 psi rating, ANSI-B16.5 with liner and cover. 
 

2.6  STERILIZATION 
 

A.  The entire domestic water piping system shall be thoroughly sterilized with chlorine before 
acceptance for domestic operation. 
 

B.  The amount of chlorine applied shall be such as to provide a dosage of not less than 50 
parts per million for 24 hours or 200 p.p.m. for one hour.  The chlorinating material shall be 
either liquid chlorine or sodium hypochlorite solution and shall be introduced into the 
system and drawn to all points of the system.  If possible to do so, the lines shall be 
thoroughly flushed before introduction of the chlorinating material.  After a contact period 
of not less than 24 hours, the system shall be flushed with clean water until the residual 
content is not greater than 0.2 parts per million.  All valves in the lines being sterilized shall 
be opened and closed several times during the contact period. 

 
C.  Sterilization and tests for purity of water in the entire piping system shall be performed by 

the Contractor through an approved independent testing laboratory and a certificate shall 
be furnished to the Architect certifying the quality of purity. 
 

D.  Per ANSI/AWWA Standard C651-05. 
 

PART 3 - EXECUTION 
 
3.1  INSTALLATION 

 
A.  It is the intent that each part of the plumbing system shall be complete in all details and 

water lines provided with all control valves as indicated on Drawings, or as may be 
required for the proper control of the pipe lines under this Specification so that any fixture, 
line or piece of apparatus may be cut out for repair without interference or interruption of 
the service to the rest of the facility. 
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B.  This Contractor shall examine carefully the Architectural Drawings in detail and familiarize 
himself with all conditions relative to the installation of piping, particularly where same is 
concealed behind furring or in hung ceilings. 
 

C.  In no case shall this Contractor permit his pipes to be exposed beyond finished walls or 
ceilings unless specifically shown on Drawings.  He shall consult with the Contractors of 
other trades in the building and install his piping in such a way as to least interfere with the 
installation of other trades. 

 
D.  The water piping shall all be installed so as to drain to a valve provided by this Contractor 

and branches shall not be trapped but shall have continuous pitch.  Where necessary to 
raise or lower mains, the same shall be provided with a drip and shall be properly valved. 

 
E.  Piping shall be installed, whether indicated or not, so as to rise and/or drop to clear any 

and all conduits, lighting fixtures, ductwork and heating mains to maintain the desired clear 
heights. This Contractor shall consult with the Contractors of other trades and facilitate the 
erection of the equipment and piping. 

 
F.  Run piping straight and as direct as possible, in general forming right angles with or 

parallel to walls or other piping.  Risers shall be erected plumb and true. 
 

G.  After cutting, all pipes shall be reamed out to full bore and before erection the inside of all 
pipes shall be thoroughly cleaned. 

 
H.  No piping or work shall be concealed or covered until all required tests have been 

satisfactorily completed and work has been approved by the Architect. 
 

I.  All materials shall be new and installed in a first class manner. 
 
J.  In erecting pipe, friction wrenches and vises shall be used exclusively, and any pipe cut, 

dented or otherwise damaged shall be replaced by this Contractor. 
 

K.  All ferrous to non-ferrous pipe connections shall be made with approved dielectric pipe or 
flange unions isolating joints to prevent any electrolytic action between dissimilar 
materials. 

 
L.  Any piece of pipe 6 inches in length or less shall be considered a nipple.  All nipples with 

unthreaded portion 1-1/2 inch and less shall be of weight corresponding to fitting 
connected.  Only shoulder nipples shall be used, close nipples will not be accepted. 

 
M.  Revised water service shall be in accordance with the local water supply department 

requirements.  All water lines are to be protected from freezing.  Install new piping for 
water service below frost line and provide concrete separations when crossing other 
utilities. Provide concrete thrust mass at changes of pipe direction conforming to 
authorities having jurisdiction. 

 
END OF SECTION 220130 
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SECTION 220160 - SANITARY AND STORM DRAINAGE SYSTEMS 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 
1.1   DESCRIPTION OF WORK 
 

A. The work under this section includes all labor, materials, equipment and appliances 
necessary and required to completely install all drainage systems as required by the 
Drawings; code and as specified herein, including but not limited to the following: 

 
1. Complete sanitary drainage and venting systems including connections to the 

existing sanitary drainage and venting systems. 
 
2. Piping and final connections for equipment furnished under other Divisions. 
 
3. Alterations and removals to existing sanitary and vent systems. 
 
4. Tests. 

 
PART 2 - PRODUCTS 
 
2.1   PIPING AND FITTING MATERIALS 

 
A. All indoor underground storm soil, waste and vent piping shall be service weight cast iron 

with fittings of bell and spigot type.  All exterior underground storm soil and waste piping 
shall be extra heavy cast iron.  Each length shall have the size, weight per foot and the 
manufacturer's name clearly cast or stamped thereon.  Fittings and traps shall be similarly 
marked and of corresponding weights.   

 
B. All aboveground storm, soil, waste and vent piping and fittings 3" and larger shall be 

service weight and fittings of bell and spigot type as specified in paragraph above.  Above 
ground waste and vent piping 2" and smaller shall be galvanized steel, fittings on waste 
piping shall be galvanized cast iron, recessed drainage pattern, fitting on vent piping shall 
be galvanized cast iron, beaded pattern, screwed joints shall be made up to be perfectly 
tight without the use of lead or filler of any kind, except oil or graphite.  Nipples for 
galvanized pipe shall be shoulder type.  No close nipples shall be permitted. 

 
C. Joints shall be made with compression gaskets conforming the International Plumbing 

Code (IPC 705.4.2.  See 2.1, E. for aboveground joint options where permitted. 
 

D. All galvanized pipe and fittings shall be galvanized with prime western spelter by hot drip 
process. 

 
E. The Contractor has the option of using the following types of joints with hubbless cast iron 

pipe only if approved by the governing agencies.  These joints shall be used throughout 
the project.  No mixing of joints shall be permitted. 
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1. Neoprene gasketed joints similar to Ty-Seal (for above and underground 
application). 

 
2. Hubbless cast iron pipe with neoprene gaskets and stainless steel clamps (by 

Clamp-All or equal) above ground only.  All in accordance with Cast Iron Soil and 
Pipe Institute Standard 301 latest edition.  Hangers and supports shall be in 
accordance with manufacturer's recommendations. 

 
3. Copper DWV system with 50-50 tin antimony solder, DWV with solvent welded or 

screwed joints meeting CS-270-65. 
 
2.2   CLEANOUTS 

 
A. Provide easily accessible cleanouts where indicated at base of vertical stacks at ends of 

horizontal drainage lines and at intervals not exceeding 50 ft.; at each change of direction; 
on handholes of running traps, and where necessary to make entire drainage system 
accessible for rodding.  Provide at least 18" clearance to permit access to cleanout plugs. 

 
B. Cleanouts for cast iron pipe shall consist of tarpped extra heavy cast iron ferrule caulked 

into cast iron fittings and extra heavy brass tapered screw plug with solid hexagonal unit.  
Cleanouts for wrought iron pipe shall consist of extra heavy brass screw plug in drainage 
fitting. 

 
C. Cleanouts turning out through walls and up through floors shall be made by long sweep 

ells or "Y" and 1/8 bends with plugs and face or deck plates to conform to Architectural 
finish in the room.  Where no definite finish is indicated on the Architectural and/or 
Mechanical Drawings, wall plates shall be chrome plated cast brass and floor plates shall 
be nickel bronze. 

 
D. Cleanouts shall be full size at the pipe up to 6" inclusive.  On larger size piping 6" size 

plugs shall be used. 
 

E. Cleanout fittings in vertical stacks shall consist of tapped tees capable of receiving a rough 
brass raised head cleanout plug, J.R. Smith S-4730, Zurn Z1445-A-BP or approved equal. 
 

F. All cleanout plugs shall be brass lubricated with graphite before installation. 
 

G. Cleanouts occurring in cast iron soil pipe above floor at change of direction of pipe run and 
at ends of horizontal runs shall be J.R. Smith S-4425, Zurn Z1441-A-BP or approved equal 
with cast iron ferrule for caulk connection and fitted with a straight threaded tapered 
bronze plug with raised hex head. 
 

H. Cleanout deck plates for finished areas shall be similar and equal to J.R. Smith 4020 
series, Zurn ZB1400-X or approved equal with cast iron ferrule, scoriated cutoff sections, 
brass cleanout plus collar with brass bolts for waterproofed slabs.  In tile floor areas the 
cleanout deck plates shall be recessed to tile. 
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2.3 FLASHING 
 

A. Provide flashing extending at least 10" beyond edge of all floor drains and vents through 
roof and all floor sleeves in floors with waterproofing or vapor barriers.  Flashing shall be 
held securely in by clamping devices. 

 

B. All floor drains shall be provided with flashing rings and 24" square 6 lb. sheet flashing, 
properly flashed into flashing ring of the drain. 

 
2.4   SANITARY DRAINAGE 
 

A. A complete system of drainage shall be provided as shown on the Drawings.  The system 
shall include all drains, leaders, branches, house drains with all pipe fittings, hangers, 
anchors, etc. to make a complete sanitary drainage system.  The systems shall extend 
through house drains and terminate as indicated on the Drawings. 

 
B. Piping shall be sizes as indicated on the Drawings.  The sanitary drains shall have a pitch 

of 1/8" per ft. minimum unless otherwise noted.  Branch connections to stacks and house 
drains shall pitch a minimum of 1/8" per ft. 

 
2.5   PIPING AND FITTINGS 
 

A. Provide piping of one of the following materials, of weight/class indicated.  Provide pipe 
fittings and accessories of same material and weight/class as pipes, with joining method 
as indicated. 

 
PART 3 - EXECUTION 
 
3.1   INSTALLATION OF PIPING 
 

A. The size of soil, waste and vent piping shall be as determined by the State codes, rules 
and regulations for plumbing and drainage, except where specifically noted to be larger by 
the Specifications or Drawings and all fixed rules of installation, as set forth in the codes, 
rules and regulations, shall be followed as part of the Specifications. 

 
B. This Contractor shall carefully examine the Architectural plans in detail and familiarize 

himself with all conditions relative to the installation of piping, particularly where same is 
concealed behind furring or in hung ceilings. 

 
C. In no case shall this Contractor permit his pipes to be exposed beyond finished plaster 

lines unless specifically shown on Drawings.  He shall consult with the Contractors of other 
trades in the building and install his piping in such a way as to least interfere with the 
installation of other trades. 

D. Piping shall be installed, whether indicated or not, so to rise and/or drop to clear any and 
all conduits, lighting fixtures, ductwork and heating mains to maintain the desired cleat 
heights.  This Contractor shall consult with the Contractors of other trades and facilitate 
the erection of the equipment and piping. 
 

E. Run piping straight and as direct as possible in general forming right angles with or parallel 
to walls or other piping.  Risers and stacks shall be erected plumb and true.  After cutting, 
all pipes shall be reamed out to full bore and before erection the inside of all pipes shall be 
thoroughly cleaned. 
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F. No piping or work shall be concealed or covered until all required tests have been 
satisfactorily completed and work had been approved by the Architect and all other 
authorities having jurisdiction. 

 
G. Branch connections shall be made with "Wye" and long "Tee-Wye" fittings, short 1/4 

bends, common offsets and double hubs will not be permitted.  Short "Tee-Wye" fittings 
are to be used in vertical piping only.  All fittings shall conform to code requirements. 

 
H. Cleanouts shall be provided at foot of all stacks, at changes of directions, at the ends of 

branch runs where shown and as required by code, and shall be terminated as described 
under cleanouts. 

 
I. The house drains must be run at a minimum grade of 1/8" per ft. downward in the direction 

of flow.  Wherever possible, a 1/4" per ft. pitch shall be maintained.  Branch connections to 
stacks from fixtures shall pitch 1/4" per ft. where possible.  Attention is again called to the 
necessity of maintaining the ceiling heights established. 

 
J. Furnish and install complete systems of vent pipes from the various plumbing fixtures and 

other equipment to which drainage connections are made.  Vent pipes shall be connected 
to the discharge of each trap and shall be carried to a point above the ultimate overflow 
level of the fixture before connecting with any other vent pipe; in general, this will be 
approximately 3'-6" above the finished floor.  Branches shall be arranged to pitch back to 
fixtures. 

 
K. The individual vent pipes shall be collected together in branch vent lines and connected to 

existing vent connections through roof. 
 

L. Any existing vents through roof, damaged, or if flashing on roof comes loose while 
connecting new vent to them shall be repaired and reflashed to the roof as required to 
maintain waterproofing the satisfaction of the Architect. 
 
 

END OF SECTION 220160 
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SECTION 220200 
 
PROPANE GAS SERVICE, TANK CONNECTIONS AND ASSOCIATED WORK 
 

PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 

1.1   DESCRIPTION OF WORK 
 

A.  Furnish and install a gas supply system to gas heaters and other gas-fired equipment as 
shown on Drawings. 

 

B.  Excavation and backfill requirements. 
 

C.  Tests. 
 

D.  All work in this section shall comply with NFPA-58. 
 

PART 2 - PRODUCTS 
 

2.1   GAS PIPING SYSTEM 
 

A. All piping equipment, valves, relief valves, brackets, pressure reducing valves, sleeves, 
etc. not provided by G.C. or Propane Company that are required or indicated will be 
furnished and installed by the Contractor. 

 

B. Gas piping system shall be in accordance with NFPA-58 and local propane company 
requirements and all applicable codes. 

 

C. Gas pressure in piping within Building shall not exceed 1/2 psig. 
 

D. Provide all additionally required regulators as per manufacturer’s recommendations. 
Coordinate with other contractors. 

 
PART 3 - EXECUTION 
 

3.1   CONNECTIONS 
 

A. Contractor shall make all necessary gas, connections between the building and outdoor 
tanks as indicated on drawings. 

 

B. Obtain all required permits and perform all work in accordance with agencies having 
jurisdiction.  Contractor shall pay for all costs for these service connections. 

 

C. Contractor shall be responsible for any damage caused to the work by reason of leaky, 
defective or broken piping connections or other appurtenances installed by him. 
 

D. Provide propane tanks on concrete pad per local propane provider. 
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3.2   EXCAVATION AND BACKFILL 
 
A. Coordinate all excavation and backfill requirements with General Contractor.   

   
3.3   TESTING 

 
A. Gas piping shall be tested with air using an air pump and mercury gauge.  Tests shall be 

made by the Contractor with his equipment when directed by the 
Owner/Inspector/Construction Manager.  Testing shall be done with 100 psig pressure 
(low pressure side) for a period of one hour and follow Utility Company procedures and 
all Plumbing Code requirements. Certify and submit written test results to 
Architect/Engineer.  Indicate that system is functioning properly, and has been installed 
in accordance with NFPA, and all applicable codes. 

 
END OF SECTION 220200 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 

 

        

  220300-1         PLUMBING FIXTURES 
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SECTION 220300 - PLUMBING FIXTURES AND EQUIPMENT 
 

PART 1 - GENERAL 
 

Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 
1.1   DESCRIPTION OF WORK 
 

A. The work under this section shall consist of furnishing all labor, materials, equipment and 
appliances necessary and required to completely do all plumbing fixture work, as 
required by the Drawings and as specified herein, including but not limited to the 
following: plumbing fixtures, traps, fittings, trimmings, brackets, plates, anchor, chair 
carriers and supports. 

 
B. Just before the Owner's taking over the work in the building, this Contractor shall 

thoroughly clean all fixtures furnished and set under this Contract, leaving every fixture 
in perfect condition and ready for use. 

 
C. Submit shop drawings and roughing sheets for all equipment for checking and approval. 
 

PART 2 - PRODUCTS 
 

2.1   PLUMBING FIXTURES AND EQUIPMENT 
 

A. All fixtures shall be free from imperfections, true as to line angles, curves and color, 
smooth, watertight, complete in every respect and practically noiseless in operation, 
Fixtures specified are given as the typical standard required as manufactured by 
American Standard and they or other similar approved fixtures as made by Kohler or 
Eljer Companies shall be furnished, set and connected in good substantial, neat 
workmanlike manner. 

 
B. The letter designations hereinafter correspond with the schedule on the Drawings. 

 
1. Water Closet - Type A1 
 Flush valve type, wall mounted 2257.103 "Afwall" vitreous china, siphon jet 

action, elongated bowl, 1-1/2" top spud, Sloan Royal 115-1.6 or Zurn Z6000AV-
2-WS1 low consumption flush valve, Olsonite #95 open front seat cover.  Provide 
floor mounted carrier equal to Zurn Z1203 series or Z1204 series. 

 
2. Water Closet - Type A2  (Handicapped) Same as above except Handicapped. 

 
3. Undermount Lavatory - Type B1  

0614200.020 Reliant white vitreous china, Chicago Faucet model 404-V665-E12 
deck mounted self-closing. Provide “Tru-Bro” ADA under counter pipe guards.  

 
3. Lavatory - Type B2 (Handicapped) 
 9024.908EC American Standard “Decorum” white vitreous china lavatory with 8” 

centers, concealed arm support, offset grid drain, adjustable trap, loose key 
stops and all required trim.  Chicago Faucet model 404-V665-E12 self-closing 
adjustable palm button faucet with vandal-proof aerator.  Mount lavatory 34” 
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above finished floor. Cover “P” trap and supplies and stops with Truebro “Handi-
Lav-Guard” insulation kits. Hot water temperature control valve shall be Watts 
Series LF1170 to be piped to hot water lavatory connection. Valve shall be in 
compliance with ASSE 1070/ASME A112.1070. 

 
4. Double Bowl Stainless Steel Sink - Type B3 

By G.C. P.C. to hook up complete. 
 
6. Urinal - Type C 
 6590.001 "Washbrook" white vitreous china, siphon jet urinal, wall hanger, 3/4" 

top spud, outlet connection threaded 2" inside, Sloan Royal 186-1 or Zurn Z-
6003AV-WS1 low consumption flush valve with vacuum breaker and angle stop, 
Josam series 17800 or Zurn Z-1222 concealed chair carrier. 

 
7. Janitors Sink - Type D 
 7692.049 “Lakewell” acid resisting 22” x 18” service sink, enameled cast iron with 

47076.07 rim guard and wall hanger, 8341.075 faucet with vacuum breaker and 
7798.176 trap with strainer.   

 
8. Electric Water Cooler – Type E (Handicapped) 

Elkay EZH20 Bottle Filling Station with B1-Level Reverse Filtered LZ Cooler 
Model LZSTL8WSLK. 

 
9. Floor Drains: 
 Josam series 30000A or Zurn Z415 type “B” coated cast iron, two piece body 

with double drainage flange, flashing collar, weepholes, bottom outlet and 
adjustable strainer. 

 
10.  Floor Drain Trap Seal: 
 Zurn model Z1072 “Z-Shield” barrier trap seal device ASSE 1072.  
 
11. Electric Water Heater: 

Hubbell model J6, 9kw, 208/3/60, 92 G.P.H. recovery at 40o temperature rise.  
Provide ASME T&P relief valve and drain valve. 

 
12. Wall Hydrants (Exterior):  J.R. Smith Fig. No. 5509 Qt. or approved equal.  Non-

freeze, cast brass, exposed, 3/4" straight nozzle, hose outlet, brass casing, 
solder inlet, key operated, length as required. 

 
13. Wall Hydrants (Interior):  J.R. Smith 5609 QT bronze nickel plated quarter turn 

with 3/4” hose connection, integral vacuum breaker with vandal resistant cap and 
T-handle key.  Install under lavatories in all toilet rooms. 

 
14. Washing Machine Siamese Water Shut-off Valve: Watts model 2-M2, one 

fingertip lever, bronze body construction with 1/2” copper ell adapters, 2 3/8” on 
center.  Max 180OF. maximum 150 psi.  Provide water hammer arrestor. 
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15. Circulators 
 
a. Domestic Hot Water Circulator Pump CP-1 
 Furnish and install domestic water circulator as indicated on Drawings 

between heater and storage tank.  Grundfos model no. UP-43-75-BF, 22 
gpm @ 15 ft. of head, 1/6 hp, stainless steel impeller, aluminum housing, 
bronze pump volute. 

 
16. Ejector Pump Duplex: Furnish and install as shown on Drawings, Stancor SE -

100, suspended wet pit sump pump unit.  Pump shall have a non-clog impeller 
and stainless steel shaft.  Motor shall have drip-proof enclosure with drip canopy.  
Pumps shall be controlled by an enclosed float switch actuated by copper float, 
brass rod and adjustable  stops.  Provide built-in overload protection.  Provide 
custom support plate by Halliday Products with access door.  Coordinate power 
penetrations with E.C. 

 
a. SP-1 pump shall be 25 gpm at 1750 rpm, 40 ft. of head and 1-HP, 208 

volts, 3 phase, 60 hz.  
 

b. Pumps shall be driven through a flexible coupling by a vertical mounted 
standard NEMA frame motor in an open, drip-proof housing. 
 
 

c. Furnish and install float switches.  Furnish an auxiliary float switch to turn 
on pump if the float switch is inoperative.  Each switch shall have a 
copper float with adjustable stops and “T” shaped float bracket. Furnish a 
compression tube type high water alarm actuator and a 4 inch, 110 volt 
alarm bell. 
 

d. Furnish and install a magnetic starter for motor in a NEMA-1 general 
purpose enclosure with overload protection on each phase and a hand-off 
automatic selector switch in the cover. 

 

e. Provide 2” lift out rail with 304 stainless steel pump adapter and guide 
bracket. 

 

f. See detail on drawing for custom field fabricated basin, grate, etc. 
 

g. Pumps shall alternate lead lag.  Add third float switch to activate both 
pumps for very high flow. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. All fixtures shown on Drawings shall be set, connected and tested by the Contractor.  He 
shall also make all water; soil, waste, vent and other service connections to fixtures as 
shown on Drawings or as directed and shall set, furnish, connect and test all necessary 
fittings. 
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B. All pipes at fixtures passing into walls, floors or partitions shall be provided with heavy 
cast brass escutcheons and security (tamperproof) set screws finished to match the 
pipe.  No "waiving" of this section will be permitted. 

 
C. All fittings escutcheons, faucets, traps, exposed piping etc. shall be brass, chrome plated 

over nickel plate with polished finish.  Any visible hanger nuts shall be security 
(tamperproof) type and shall likewise be chrome plated over nickel plate. 

 
D. This Contractor shall be responsible for protecting all plumbing fixtures including in these 

Specifications against injury from the building materials, tools and equipment.  Any 
fixtures damaged during the construction period shall be replaced new.  After all fixtures 
are set, this Contractor shall carefully grout all around fixtures. 

 
END OF SECTION 220300 
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SECTION 220420 - SUPPORTS, SLEEVES AND PLATES 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 
1.1  DESCRIPTION OF WORK 

 
A.  This Contractor shall furnish and install all plates, hangers and supports for his piping. 

 
B.  All piping shall be hung or supported from structural members only. 

 
PART 2 - PRODUCTS 
 
2.1  PIPING 

 
A.  All piping shall be supported from building structure in a neat and workmanlike manner 

wherever possible, parallel runs of horizontal piping shall be grouped together on trapeze 
hangers.  Vertical risers shall be supported at each floor line with steel pipe clamps.  Use 
of wire perforated metal to support pipes will not be permitted.  Hanging pipes from other 
pipes will not be permitted. 

 
B.  Necessary structural members, hangers and supports of approved design to keep piping 

in proper alignment and prevent transmission of injurious thrusts and vibrations shall be 
furnished and installed.  In all cases where hangers, brackets, etc., are supported from 
concrete construction, care shall be taken not to weaken concrete or penetrate 
waterproofing. 

 
C.  All hangers and supports shall be capable of screw adjustment after piping is erected.  

Hangers supporting piping expanding into loops, bends and offsets shall be secured to the 
building structure in such a manner that horizontal adjustment perpendicular to the run of 
piping supported may be made to accommodate displacement due to expansion.  All such 
hangers shall be finally adjusted, both in the vertical and horizontal direction, when the 
supported piping is hot. 

 
D.  Pipe hangers shall be as manufactured by Grinnell, whose catalog numbers are given 

herein, or equivalent Carpenter and Paterson, or F&S Mfg. Co. 
 
E.  Piping shall be supported as follows unless otherwise indicated on the Drawings: 
 

1. Piping:  1-1/2 inch and smaller Fig. #260 adjustable clevis hanger.  2 inch and 
larger Fig. #174 one-rod swivel roll hanger. 

 
2. Two-rod hangers shall be used for piping close to the ceiling slab or where 

conditions prohibit use of other hanger types. 
 
3. Anchors for hanger rods shall be Phillips "Red Head" self-drilling type.  Anchors 

shall be placed only in vertical surfaces. 
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4. Spacing of pipe supports shall not exceed 6 feet for pipes up to 1-1/2 inch and 10 
feet on all other piping. 

 

5. Hangers shall pass around insulation and a 16 gauge steel protective band; 12 
inch long shall be inserted between hangers and insulation. 

 
6. All piping shall be supported to allow free movement where expanding or 

contracting.  Pipe shall be anchored as required or directed. 
 
7. All lateral runs of piping shall be securely supported on hangers, rolls, brackets, 

etc. and in a manner to allow for proper expansion and elimination of vibration. 
 
8. 2 inch and smaller pipe, where run on walls, shall be supported on wrought iron "J" 

hook brackets with anchor bolts. 
 
9. All horizontal pipe, where run overhead or on walls, shall be supported as follows 

unless otherwise indicated:  On adjustable steel clevis type hangers suspended on 
hanger rods, pipe sizes up to and including 4 inch. 

 
F.  Space limitations in hung ceilings spaces and conditions in other locations may require 

use of other type of hangers than those specified above.  Suitable and approved pipe 
hangers shall be provided for such job conditions. 

 
G.  All supports shall be fastened to structural members or additional steel supports furnished 

by this Contractor. 
 
H.  Hanger rods shall be steel, threaded with nuts and lock nuts, sizes in accordance with 

following schedule: 
 

 Pipe Size     Rod Size 
 
 3/4" to 2" inclusive    3/8” 

 
 2-1/2" and 3" inclusive   1/2” 
   
 4" and 5" inclusive    5/8” 
   
 6”      3/4” 
   

 8" to 12" inclusive    7/8”       
I.  Cast iron piping shall be supported at intervals of not more than (5) feet (at each hub) on 

straight runs. 
 
PART 3 - EXECUTION 
 
3.1  PIPING 

 
A.  Where pipes pass through masonry, concrete walls, foundations, or floors, this Contractor 

shall set sleeves as are necessary for passage of pipes.  These sleeves shall be of 
sufficient size to permit insulation where required to be provided around pipe passing 
through.  This Contractor shall be responsible for exact location of these sleeves. 
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B.  Sleeves shall not be used in any portion of building where use of same would impair 
strength or construction features of the building.  Inserts for supporting lateral pipes and 
equipment shall be placed and secured to form work, and all sleeves inserts locations 
shall be thoroughly checked with Architect so as not to conflict with other trades. 

 
C.  Where pipes pass through floor or walls, they shall be provided with chromium plated 

escutcheons. 
 

D.  Anchor horizontal piping where indicated and wherever necessary to localize expansion or 
prevent undue strain on branches.  Anchors shall be heavy forged construction entirely 
separate from supports. 

 
E.  Anchor vertical piping wherever indicated and wherever necessary to prevent undue 

strains on offsets and branches.  Anchors, unless otherwise noted shall be heavy steel 
clamps securely bolted and welded to pipes.  Extension ends shall bear on building 
construction. 

 
F.  Auxiliary steel supports that may be required for all mechanical equipment shall be 

furnished and installed by this Contractor. 
 

G.  All operating equipment including pumps, piping, etc. shall be supported so as to produce 
minimum amount of noise transmission. 

 
END OF SECTION 220420 
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SECTION 220430 – INSULATION  
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 
1.1 DESCRIPTION OF WORK  

 
A. The work under this section shall consist of furnishing all labor, materials, equipment and 

appliances necessary and required to completely do all insulation work as required by 
the Drawings and as specified herein including but not limited to the following:  
Insulation, covering, bands, tie wire. 

 
PART 2 - PRODUCTS 
 
2.1  INSULATION 

 
A. The materials as specified have been selected from the catalogs of Johns-Manville 

Sales Corporation and are representative of the quality, design and finish desired.  
Insulation as manufactured by Owens-Corning Fiberglass Corp. Gustin Bacon Co., or 
other approved manufacturer may be submitted for approval provided the product meets 
fully in all respects (such as density, moisture absorption, alkalinity, thermal-conductivity, 
jackets) to the materials as delineated below.  

 
B. All insulation shall be UL rated non-combustible type classified flame spread-25, smoke-

developed-50. 
 
2.2  PIPING, FITTINGS AND VALVES 

 
A. All insulation thickness shall be in accordance with the latest edition of the New York 

State Energy Conservation Construction Code. 
 
B. Minimum pipe insulation shall be: 

 
1. Hot water piping up to 1-1/4” – 1” insulation.  Piping 1-1/2” and larger – 1-1/2” 

insulation. 
 
2. Cold water piping up to 1-1/2” – 1/2” insulation.  Piping 1-1/2” and larger – 1” 

insulation. 
 
C. Domestic cold, hot water, hot water return, indirect waste, storm, and  piping 

aboveground.  All piping shall be insulated with sectional glass fiber insulation, Owens-
Corning 2 piece ASJ/SSL.  Joints between sections shall be sealed with factory supplied 
3 inch wide sealing strips.  Sealing by means of Owens Corning self-sealing lap will also 
be acceptable.  Install (anti-sweat) vapor barriers on all cold water piping. 

 
D.  Domestic hot and cold water valves and fittings - Fittings, valves, etc. shall be insulated 

with 1 inch (1 lb. per cubic foot density) flexible blanket insulation compressed to 1/2 its 
thickness, and cover with PVC fittings equal to Zeston 2000 series seal with Zeston 
Perma-Weld Solvent welding adhesive or Zeston Z-Tape. 
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PART 3 - EXECUTION 
 
3.1  INSTALLATION 
 

A.  All insulation on pipes running through walls, floors, partitions and beams shall be 
continuous through sleeves and openings. 
 

B.  Insulation shall be installed only after all tests of the piping system have been 
completed. 

 
C.  All insulation shall fit snugly. 

 
D.  All surfaces shall be clean and dry when insulation is applied. 

 
E.  Longitudinal joints shall be on least conspicuous side off the pipe.  

 
F.  Valves shall be insulated up to the packing unit. 

 
G.  As specified hereinbefore, all horizontal runs of piping will be supported on adjustable 

clevis or group trapeze type hangers.  Pipe hangers will be installed outside of the 
insulation.  Where hangers occur, prefabricated insulation protective saddles shall be 
"Insul-Shield-Multi-Purpose-Saddle" as manufactured by Insul-Coustic Corp. or 
approved equal. 

 
H.  Hot and cold water branch piping extending through slab or knockout panels to serve 

equipment shall be insulated to a point 4 inch above the top of sleeve provided for pipe. 
 

I.  The use of staples shall not be permitted. 
 

J.  It is the intent of this Specification that all vapor barriers be continuous throughout.  
Reinstate existing piping at point of new pipe connections. 

 
END OF SECTION 220430 
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SECTION 220470 - TESTS AND ADJUSTMENTS 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section. 
 
1.1  TESTS AND ADJUSTMENTS 

 
A. The Contractor shall, at his own expense, during the progress of the work or upon its 

completion as ordered make such tests as are specified or as required by and in the 
presence of the Architects, Building Inspectors, etc.  At least 48 hours notice shall be 
given in advance of all tests. 

 
B. The Contractors shall provide all apparatus, temporary work or other requirements 

necessary for all tests.  He shall take all due precautions to prevent damage to the 
building, its contents or the work of the other Contractors, that may be incurred by all 
tests.  This Contractors shall also be responsible for the work of other Contractors that 
may be damaged or disturbed by the tests or the repair or replacement of his work, and 
he shall without extra charges, restore to its original condition, any work of other 
Contractors to do the work of restoration. 

 
C. Tests on the various systems may be conducted in sections as the work progresses or 

when the systems are completed. 
 

D. No caulking of pipe joints to remedy leaks will be permitted except where joints are 
made with lead and oakum. 

 
E. Each section of the sanitary, storm and vent piping tested shall have all openings tightly 

closed with screw plugs, or equal device.  The drainage and vent systems shall be filled 
with water and proven tight under a 10’-0” head for a minimum of four (4) hours.  Water 
level must remain constant through test without adding water. 

 
F. Upon final completion of the sanitary systems and when all fixtures and appurtenances 

have been set and the systems are in complete working order, all traps in the systems 
shall be filled with water and a thick penetrating smoke shall be introduced into the entire 
system. 

 
G. As smoke appears at the stack openings on the roof, such openings on the roof shall be 

tightly closed and a pressure equivalent to 1-1/2 inch of water shall be maintained during 
the test.  Oils of peppermint shall be added at the smoke making machines so that any 
leakage is readily discernible. 

 
H. Before any covering is applied to the domestic water piping systems, the entire domestic 

water piping systems shall be hydrostatically tested for eight (8) hours to a hydraulic 
pressure of 125 psig. 
 

I. At the completion of the test, Contractor shall furnish the Owner with one (1) copy of test 
certificates as issued by the insurance company. 
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J. Adjustments:  Tests and adjustments shall be repeated as often as necessary until the 
systems are tight and are to the entire satisfaction of the Plumbing Inspector, Engineers 
and any other authorities having jurisdiction. 

 
1.  Contractor is to thoroughly instruct the building custodian in the proper care and 

operation of the entire system.  Contractor shall prepare for use by custodian, 
detailed brochures of instructions in non-technical terms, describing the 
maintenance and operation of all fixtures, apparatus, valves, controls etc. 
furnished by him. 

 
2.  Should any part of the work performed under this Contract fail to function 

because of cracked piping, obstructions, debris in piping, leaks in piping or any 
other cause, this Contractor shall disconnect, clean and reconstruct the work at 
his own expense and pay for any damages to adjoining work. 

 
3.  Water flow is to be balanced and adjusted to all flush valves, faucets, etc. 

 
4.  All parts of the plumbing system are to be thoroughly flushed until cleared of all 

grease and sediment and all dirt pockets cleaned.  Repeat as often as 
necessary, open all cleanouts and reset in graphite. 

 
5.  All new motors shall be oiled as required. 

 
6.  All new valves are to have stuffing boxes packed and adjusted. 

 
 
END OF SECTION 220470 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 

 

220480-1         TAGS, CHARTS AND IDENTIFICATION 

SECTION 220480 - TAGS, CHARTS AND IDENTIFICATION 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 
1.1 TAGS, CHARTS AND IDENTIFICATION  
 

A. Every valve installed under this Contract shall be tagged or labeled as follows: Tag shall 
be etched brass securely fastened to valve handwheels with heavy brass "S" hooks, 
soldered closed.  At lock shield and similar type valves, tags for same shall be securely 
wired to valve body. 

 
B. Charts shall be provided for each piping system, as approved and shall consist of 

schematic diagrams of piping layouts showing and identifying each valve and piece of 
equipment etc., and its use.  Upon completion one (1) copy of diagrams and valve charts 
suitably framed under glass, shall be furnished and mounted where directed.  One (1) 
copy of diagrams and valve charts shall be delivered to Owner. 

 
C. This Contractor shall provide on all piping, semi-rigid, wrap around plastic identification 

markers equal to Seton Snap-Around and/or Seton Strap-On pipe markers. 
 

D. Each marker background is to be appropriately color coded with a clearly printed legend 
to identify the contents of the pipe.  Directions of flow arrows are to be included on each 
marker. 

 
E. Identification of all piping shall be adjacent to each valve, at each pipe passage through 

wall, floor and ceiling construction and at each branch and riser take-off. 
 

F. Identification shall be on all horizontal pipe runs, marked every 15 ft. as well as at each 
inlet outlet of equipment at changes in direction. 

 
END OF SECTION 220480 
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SECTION 220490 - GUARANTEE 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  
 
1.1   GUARANTEE 
 

A. The Contractor shall remove, replace and/or repair at his own expense and at the 
convenience of the Owner, any defects in workmanship, materials, ratings, capacities 
and/or characteristics occurring in the work within one (1) year or within such longer 
period as may be provided in the Drawings and/or Section of the Specifications, which 
guarantee period shall commence with the final acceptance of the entire Contract in 
accordance with provisions stated in the General Conditions, and the Contractor shall 
pay for all damage to the system resulting from defects in the work and all expenses 
necessary to remove, replace and/or repair and any other work which may be damaged 
in removing, replacing and/or repairing the work. 

 
 
END OF SECTION 220490 
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SECTION  221200 – WATER SUPLPLY 

GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes water-distribution piping and related components outside the building for 

combined water service and fire-service mains. 

1.3 DEFINITIONS 

A. HDPE:  High Density Polyethylene plastic. 

1.4 SUBMITTALS 

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

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with standards of authorities having jurisdiction for potable water-service piping, 

including materials, installation, and testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. NSF Compliance: 

1. Comply with NSF 61 for materials for water-service piping and specialties for domestic 

water. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the following: 

1. Set valves in best position for handling.  Set valves closed to prevent rattling. 

2. Do not remove end protectors unless necessary for inspection; then reinstall for storage. 
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3. Protect from weather.  Store indoors and maintain temperature higher than ambient dew-

point temperature.  Support off the ground or pavement in watertight enclosures when 

outdoor storage is necessary. 

B. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and 

handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture. 

C. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural 

capacity of floor when storing inside. 

D. Protect flanges, fittings, and specialties from moisture and dirt. 

E. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending. 

1.7 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt service to facilities occupied by Owner or others unless 

permitted under the following conditions and then only after arranging to provide temporary 

water-distribution service according to requirements indicated: 

1. Notify Construction Manager and the Owner no fewer than three days in advance of 

proposed interruption of service. 

2. Do not proceed with interruption of water-distribution service without Construction 

Manager's and Owner's written permission. 

PRODUCTS 

1.8 COPPER TUBE AND FITTINGS (Where required to meet interior building connections) 

A. Soft Copper Tube: ASTM B 88, Type K water tube, annealed temper. 

B. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 flanges if 

required to match piping. 

C. 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. 

1.9 HDPE C901 IPS CTS PIPE 

A. Use for water main piping. 

B. Pipe to meet AWWA C901, ASTM D2239, ASTM D2737, ASTM D3035, ASTM F714, Cell 

Class Per ASTM D3350, PPI Listed Material (TR-4) PE 4710, and ANSI/NSF-14, 250 PSI Rated. 

C. HDPE fittings shall meet ASTM D2513, D2683 and D3261; MetFIT fittings meet ASTM D2513 

and F1924. 
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D. Concrete Thrust Blocks 

 

1. Compressive thrust blocks shall be 2,500 psi and shall conform to the size and dimensions 

for water main thrust blocks.  Concrete thrust blocks shall be provided at all horizontal and 

vertical bends unless otherwise indicated or directed by the Engineer. 

1.10 FIELD QUALITY CONTROL 

A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks have 

hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize 

system.  Use only potable water. 

B. See trench detail on drawings and Earthwork Specification section for bedding and backfill 

requirements. 

1.11 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench for 

underground water-distribution piping.  Locate below finished grade, directly over piping.   

1.12 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 

method is not prescribed by authorities having jurisdiction, use procedure described in 

AWWA C651 or do as follows: 

a. Fill system or part of system with water/chlorine solution containing at least 50 ppm 

of chlorine; isolate and allow to stand for 24 hours. 

b. After standing time, flush system with clean, potable water until no chlorine remains 

in water coming from system. 

c. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 

procedure if biological examination shows evidence of contamination. 

B. Prepare reports of purging and disinfecting activities. 

 

END OF SECTION 22 12 00 
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SECTION  221313 – SANITARY FORCE MAIN 

GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes water-distribution piping and related components outside the building for 

combined sanitary service force main. 

1.3 DEFINITIONS 

A. HDPE:  High Density Polyethylene plastic. 

1.4 SUBMITTALS 

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

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with standards of authorities having jurisdiction for potable water-service piping, 

including materials, installation, and testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. NSF Compliance: 

1. Comply with NSF 61 for materials for water-service piping and specialties for domestic 

water. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport:  Prepare according to the following: 

1. Do not remove end protectors unless necessary for inspection; then reinstall for storage. 
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2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew-

point temperature.  Support off the ground or pavement in watertight enclosures when 

outdoor storage is necessary. 

B. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and 

handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture. 

C. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural 

capacity of floor when storing inside. 

D. Protect flanges, fittings, and specialties from moisture and dirt. 

E. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending. 

1.7 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt service to facilities occupied by Owner or others unless 

permitted under the following conditions and then only after arranging to provide temporary 

water-distribution service according to requirements indicated: 

1. Notify Construction Manager and the Owner no fewer than three days in advance of 

proposed interruption of service. 

2. Do not proceed with interruption of water-distribution service without Construction 

Manager's and Owner's written permission. 

PRODUCTS 

1.8 HDPE C901 IPS CTS PIPE 

A. Use for water main piping. 

B. Pipe to meet AWWA C901, ASTM D2239, ASTM D2737, ASTM D3035, ASTM F714, Cell 

Class Per ASTM D3350, PPI Listed Material (TR-4) PE 4710, and ANSI/NSF-14, 250 PSI Rated. 

C. HDPE fittings shall meet ASTM D2513, D2683 and D3261; MetFIT fittings meet ASTM D2513 

and F1924. 

D. Concrete Thrust Blocks 

 

1. Compressive thrust blocks shall be 2,500 psi and shall conform to the size and dimensions 

for water main thrust blocks.  Concrete thrust blocks shall be provided at all horizontal and 

vertical bends unless otherwise indicated or directed by the Engineer. 
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1.9 FIELD QUALITY CONTROL 

A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks have 

hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize 

system.  Test to 200 psi or 4 times system design pressure, whichever is greater. Use only potable 

water. 

B. See trench detail on drawings and Earthwork Specification section for bedding and backfill 

requirements. 

1.10 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench for 

underground sanitary piping.  Locate below finished grade, directly over piping.   

END OF SECTION 22 13 13 
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SECTION 230100 - GENERAL CONDITIONS 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section. 
 
1.1 GENERAL CONDITIONS  
 

A. Before submitting a proposal, Bidders shall examine all related to this work and shall 
become fully informed as to the extent and character of the work required and its relation 
to the other work in the building.  

 
B. Before commencing work, the Contractor will examine all conditions of the project upon 

which his work is in any way dependent for perfect workmanship according to the intent 
of this Specification.  No "waiver of responsibility" for incomplete, inadequate or 
defective adjoining work will be considered unless notice has been filed by this 
Contractor and acceded to by the Owner's representative in writing before the Contractor 
begins any part of the work.  

 
C. The Contractor will pay for all licenses, permits and inspection fees required by civil 

authorities having jurisdiction.  Comply with all laws, ordinances, regulations, and fire 
underwriter’s requirements applicable to work herein specified without additional 
expense to the Owner.   

 
D. Small scale drilling through walls and floors or cutting of piping insulation which may 

contain asbestos shall be performed by a person with a “restricted asbestos handler 
allied trades certificate” and shall have a copy of it in his possession at all times while 
working of the project.  This shall also apply to removal of piping, ductwork or equipment 
insulation. 

 
E. It is specifically intended that anything (whether material or labor), which is usually 

furnished as a part of such equipment, as is hereinafter called for (and which is 
necessary for the completion and proper operation) shall be furnished as part of this 
Contract without additional cost the Owner, whether or not shown in detail or described 
in the Specifications. 

 
F. When Drawings and Specifications conflict or there is a question as to the proper intent 

of this Contract, the Contractor shall assume the greater quantity, the higher quality 
and/or the more expensive method in his pricing.  All questions shall be directed to the 
Architect/Engineer in writing only and only up to ten (10) days prior to bidding. 

 
G. The Drawings indicate the general runs of the piping, ductwork, etc. systems and the 

location of equipment and apparatus, however it shall be understood that the right is 
reserved by the Architect/Engineer to change the location of piping work, ductwork, 
equipment and apparatus to a reasonable extent as building conditions may dictate, 
prior to their installation without extra cost to the Owner. 

 
H. All components supplied by this Contractor shall be UL listed and/or ETL labeled and 

shall conform to ASHRAE Standard 15. 
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I. Any changes from the Drawings and Specifications and any interpretation thereof shall 
have the prior approval of the Architect/Engineer.  The Contractor shall submit in writing, 
at the time of signing the Contract, any items of necessary labor and materials, which, in 
his opinion, are lacking in requirements of the Drawings and Specifications to insure a 
complete job in all respects.  No consideration will be granted to alleged 
misunderstanding of materials to be furnished, work to be done, or conditions to be 
complied with, it being understood that the tender of a proposal carries with it the 
agreement to all items and conditions referred to herein, or indicated on the 
accompanying Drawings. 

 
END OF SECTION 230100 
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SECTION 230110 - SCOPE OF WORK 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section. 
 
1.1 SCOPE OF WORK 
 

A. The work under this section includes all labor, materials, equipment, tools, 
transportation, and the performance of all work necessary and required for the furnishing 
and installation complete of all work as shown on the Contract Documents, including but 
not necessarily limited to the following: 
 
1. Exhaust, fans and related appurtenances. 
 
2. All required piping, valves and related specialties. 
 
3. Sheetmetal ductwork and related accessories. 
 
4. Duct and pipe insulation. 
 
5. Registers, diffusers, and dampers. 
 
6. Rigging of equipment. 
 

7. Furnish all combination motor starter/disconnects for equipment (with the 
exception of starters and electric items already mounted on equipment or 
equipment not requiring same).  Fan motor starter/disconnects shall have 
contacts for ATC connection and a terminal block connection for Fire Alarm fan 
shutdown. Starters per manufacturers recommendations. Underwriters inspection 
and certificate required.  Coordinate with Electrical Contractor. 
 

8. Air Balancing. 
 
9. Automatic temperature controls with complete wiring (regardless of voltage). 
 
10. Testing, adjusting and start-up of equipment. 
 
11. Painting and identification of all equipment and piping. 
 
12. Firestopping per NFPA requirements (UL approved systems). 
 
13. Operating and maintenance instructions. 
 
14. As-Built Drawings - Refer to Division 1. 
 
15. Cutting and Patching - Refer to Division 1. 
 
16. Excavation and Backfill - Refer to Division 2. 
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B. Coordination Drawings (if applicable):  Attention is directed to Division 1 for coordination 
drawing requirements for this project.  These drawings are critical to the proper 
execution of the work and failure to honor these requirements may become the basis for 
denial of any and all claims for either or both “time” and “money”. 

 
1.2 REMOVALS 
 

A. Removals should be coordinated with other trades affected. 
 
B. Piping which penetrates the construction may be cut and capped provided capping is 

done beneath the finished surfaces so that construction over it can be achieved.  
 

C. Soot Removal:  In connection with the dismantling of boilers, Contractor shall gather 
together with a vacuum-cleaning machine all accumulations of soot.  He shall remove all 
soot from the base of the chimney. 

 
D. All removals shall be removed from the site. 

 
1.3 ALTERATION WORK 
 

A. All equipment, piping, control components, etc. to be removed, shall be disposed of or 
salvaged as directed by the Owner.  They shall not be removed from the premises 
without the Owner’s approval. 

 
B. All piping to be removed shall be properly plugged or capped so that upon completion of 

all new work, all abandoned piping shall be concealed in finished areas. 
 

C. No dead ends shall be left on any piping upon completion of job.  The existing system 
shall be left in perfect working order upon completion of new work. 

 
D. Location and sizes of existing piping, ductwork, equipment, etc. are approximate.  Exact 

sizes and locations of all existing work shall be verified on the job. 
 

 
END OF SECTION 230110 
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SECTION 230300 - FANS 
 
PART 1 - GENERAL 
  
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 
PART 2 - PRODUCTS 
 
2.1 FANS 
 

A. Furnish and install fans of the type, models, size and capacity indicated on the 
Drawings. Models indicated are as manufactured by Carnes Company.  ACME or 
Greenheck, with equivalent characteristics will be considered. 

 
B. Refer to Drawing schedule for required accessories and related appurtenances. 

 
2.2 IN LINE FANS   
 

A. Construction:  Unit exterior shall be constructed of heavy gauge galvanized steel.  The 
fan housing shall be square in shape and readily attachable to building ductwork.  Unit 
side panels shall be removable for easy access for maintenance and service.  The 
power assembly shall be removable as a complete module. 
 

B. Wheel:  Wheels shall be of the centrifugal backward inclined type.  Wheels shall be 
constructed of aluminum and contain a matching inlet venturi for optimum performance.  
Wheels shall be statically and dynamically balanced. 

 
C. Shaft:  Fan shafts shall be precision ground and polished.  Shafts shall have a first 

critical speed of at least 125% of the fan’s maximum operating speed. 
 

D. Bearings:  Bearings shall be of the one piece, cast iron, pillow block type with 
relubricable zerk fittings.  Bearings shall be designed for final system balancing. 

 
E. Drive:  Drives shall be sized for a minimum of 150% of driven horsepower.  Machined, 

cast iron motor sheaves shall be adjustable for final system balancing. 
 

F. Motor:  Motor shall be heavy duty ball bearing type, closely matched to the fan load.  All 
motors shall be listed by UL and/or CSA.  A disconnect switch shall be factory installed 
and wired to the fan motors as standard.  Motors shall be mounted on the outside of the 
unit isolated from the airstream.  The belt and pillow block ball bearings shall be 
protected from the airstream by an enclosure. 
 

G. Backdraft Damper:  When no motorized damper is indicated on Drawings at discharge of 
fan, provide gravity backdraft damper. 

 
H. Fans shall bear the AMCA ratings seal for Sound and Air performance.  Fans shall carry 

the UL and/or CSA listing mark.  Fans shall bear a permanently attached nameplate 
displaying model and serial number of the unit for future identification. 

 
 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

 230300-2 FANS 

PART 3 - EXECUTION 
 
3.1  INSPECTION 
 

A. Inspect equipment space locations before beginning installation. Verify that the space is 
correct for entry and access. Do not proceed with installation of the equipment until 
unsatisfactory conditions have been corrected. 

 
3.2  INSTALLATION 
 

A. Comply with manufacturer's instructions and recommendations for installation of 
equipment, accessories and components. 

 
B. All heating, ventilating and air conditioning equipment shall be carefully designed, 

constructed and installed so as to prevent any objectionable noise or vibration reaching 
any part of the building outside of the mechanical equipment room. Care shall also be 
taken to prevent transmission of noise or odor through ductwork into other spaces. The 
Contractor shall be required to rectify or replace at his own expense, any equipment not 
complying with the foregoing requirements. 

 
3.3  CLEANING 
 

A. Clean interior and exterior surfaces promptly after installation of equipment and 
components. Take care to avoid damage to protective coatings and finishes. Remove 
excess sealants, lubrication, dirt and other foreign substances. 

 
END OF SECTION 230300 
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SECTION 230325 – GAS FIRED RADIANT TUBE HEATERS 
 

PART 1 - GENERAL 
 

Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 
1.1 SYSTEM DESCRIPTION  
 

A. Outdoor and indoor overhead mounted, electrically controlled positive pressure radiant 
tube type infrared heating unit utilizing gas combustion for heating of spaces or areas.  

 
1.2 QUALITY ASSURANCE 
 

A. Heater will be tested in accordance with ANSI Z83.20-2016 / CSA 2.34-2016 & ANSI 
Z83.26:20 ∙ CSA 2.37:20 Standards and certified by UL Laboratories of Canada. 

 

B. Each heater burner will be subjected to run testing on the assembly line. 
  

C. The heater will be warranted by the manufacturer for defects in material and 
workmanship for a period of ten (10) years on the burner cup, combustion and heat 
exchanger tubes, and three (3) years on all other heater components. 
 

1.3 DELIVERY, STORAGE  AND HANDLING 
 

A. Heater will be stored to secure against damage and handled per manufacturer’s 
recommendations. 

 
PART 2 - PRODUCT 
 

2.1   EQUIPMENT (STANDARD) 
 

A. General: Site assembled, modular infrared radiant heating unit for overhead mounted space 
or area heating application. Supplied with the heater as required for field installation and 
start-up will be a burner with all necessary factory installed wiring, piping, and controls and 
a radiant tube/reflector system, complete with wire hangers, end-plate hanger and end plate, 
corresponding in length to the burner input. 

The radiant tube type infrared heating unit(s) will be manufactured by Schwank. 

Heater size(s) and capacity(s) are as noted on drawing and/or schedule 
 

B. Burner: 
  

1. The burner will have a ECM brushless blower to create a positive pressure 
system. 
 

2. The Modulating Burner will have a Controller which will provide a PWM output to 
control the blower speed and a constant current up to 250mA to the modulating 
valve to vary the manifold pressure. 
 

3. The blower speed and the manifold pressure of the modulating valve will vary 
continuously responding to the 2 to 10VDC from a modulating thermostat. 
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4. The Controller will have on-board 10VDC available to manually vary the input using 
a potentiometer. 

 
5. The parameters of the Controller on the Modulating Burner will be factory set for 

LP fuel for required input BTUH. 
 

6. The fuel conversion in the field will be done by changing the main orifice and 
plugging a jumper on the Controller as described on the fuel conversion 
instructions. 
 

7. The blower will provide combustion air flow directly to the burner assembly so that 
electronic burner components are isolated from the air flow. 
 

8. The blower will be fitted with a 4-inch (100 mm) diameter collar in case site 
conditions warrant connection of outside combustion air. 
 

9. The burner will operate on propane gas. 
 

10. The burner will utilize a burner cup with primary air control and creates a very long, 
laminar and axially straight flame. 
 

11. The combustion Chamber is 4” (100 mm ) diameter with Access Cover to easily 
access burner -cup and the orifice 

 
12. The burner will be housed in: 
 

a. SST Extreme X in an aluminized steel pre-painted sheet metal 
protective cabinet. 
 

13. The burner cabinet will be of a ‘clam-shell’ design that opens downward on a hinge 
to provide service access to all burner components. 
 

14. The burner will operate with the housing cabinet in the ‘open’ service position. 
 

C. Emitting Tube System: 
 
1. All tubes will be 4-inch (100 mm) diameter with an emitting surface area of 152 in2 

(982 cm2) per linear foot (305 mm). 
 

2. For inputs up to and including 205,000 Btuh (60.1kWh) the 10-foot (3050 mm) 
combustion tube adjoining to the burner will be constructed of 16-gauge aluminized 
steel. 
 

3. For inputs greater than 205,000 Btuh (60.1kWh) the 10-foot (3050 mm) 
combustion tube adjoining to the burner and the second emitter tube will be 
constructed of 16-gauge stainless steel with a subsequent 10-foot (3050 mm) 
length of 16-gauge aluminized steel. 
 

4. The balance of the heat exchanger tube system (lengths as approved for burner 
input) will be 10 ft (3050 mm) lengths of 16-gauge aluminized steel. 
 

5. aluminized steel heat exchanger tubes will be coated with a high temperature 
emissive coating. 
  

6. The system tubes will have a swage of approximately 4 inches (100 mm) in length 
to accommodate the connection of subsequent tubes and vent pipe at the heater 
termination. 
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7. Each tube connection in the system will be secured in place with a 4-inch (100 

mm) TorcTite® coupler. 
 

D. Reflector Shield System: 
 
1. Reflector shields will be constructed of high-grade steel with a heat and corrosion 

resistant hot-bonded aluminum-silicon alloy coating. 
 

2. The reflector system will enclose the emitting tube system on the top and two sides 
and extend 1-5/8 “ (41mm) below the bottom surface of the tube system to entrap 
convection heat around the tube system, thereby increasing overall tube 
temperature and infrared heat emission. 

 
E. Tube/Reflector Suspension System: 

 
1. The tube/reflector system will have aluminized-steel sheet metal end caps at each 

end of the system to act as hanging brackets that will support the system and 
minimize the escape of entrapped convection heat. 
 

2. The tube/reflector system will have two wire hangers for each tube, except for the 
first tube there is one wire hanger and an End-plate hanger. It allows free passage 
of entrapped convection heat along the length of the system to promote more 
uniform heat from end to end. 
 

3. The tube/reflector end caps and hangers will enable suspension of the system so 
that the reflector shields can be oriented about the short axis of the system at a 
fixed angle between 0° to 45° as indicated on the drawings. 
 

4. The entire tube/reflector system will be suspended from the structure as indicated 
in the Installation and Owner’s Manual or as specified in the drawings and/or 
schedule. 

 
F. Controls and Safeties: 

 
1. Electrical Rating: The burner will operate on a 115Vac, 60Hz electrical supply with 

a current rating of no less than 1.5A at 115Vac. 
  

2. Heater gas and ignition controls will be readily accessible for servicing. 
 

3. The burner will have solid state direct spark ignition and flame sensor control that 
is dedicated to secure the operation of the burner.  

 
G. Ignition and Flame Control: 

 
1. To complete the direct spark ignition system the burner will incorporate a gas 

control and 24Vac transformer. 
 

2. Burner will be complete with a low voltage (24Vac), solid state direct spark ignition 
and ionization flame sensing control module that will provide a 45 second pre-
ignition purge of the system by the blower. Electrical Rating: 24Vac, 60Hz with 
current rating of 0.2A at 24Vac. 
 

3. Burner will be complete with an igniter/sensor to provide spark ignition and flame 
sensing. 
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4. The ionization module will sense the presence of main burner flame and 
discontinue spark ignition. If the burner fails to ignite within the trial-for-ignition 
period, the ignition module will try 3 times with 30 seconds inter-purge. After that 
flame control will go into safety lockout. It will begin the sequence again in 60 
minutes. Reset of the control is manually done from the thermostat too. 
 

5. The ionization module will check for a false flame condition (short to ground) and 
lock out if a false flame condition is present. 
 

6. The ignition module will have a 15 second trial-for-ignition period. 
 

7. The ignition module will open the main gas valve and generate 25,000 volts at the 
spark igniter for direct ignition of the burner. 
 

8. On a loss of burner flame the ignition sequence goes in to recycle mode. Safety 
lockout occurs if flame is not reestablished within the three trial-for-ignition. Reset 
of the control is manually done from the thermostat or electrical supply. 

 
H. Gas Control: 

 
1. Heater will be complete with a direct ignition gas control with a manual valve, two 

automatic operators, and a pressure regulator.  Electrical Rating: 24Vac, 60Hz; 
draw 0.5A with both operators energized. 
 

2. The gas control will have an inlet pressure tap and an outlet pressure tap to 
facilitate measurement of gas supply and manifold pressures during servicing. 

 
3. Heater will be complete with a ½” pipe nipple for connection to the gas supply. 

 
I. Heater Temperature Control: 

  
1. Burner will be complete with a inducer blower relay built in the ignition module. A 

thermostat of 120VAC shall be connected to the 24Vac thermostat to TR & TW of 
the terminal block of the burner.  
 

2. Space Heating: Each heater zone will be controlled by a 24 Vac infrared set-back 
thermostat, or other 24 Vac or 120Vac thermostat as supplied by the manufacturer. 

 
J. Safety Controls: 

 
1. Burner will be complete with a differential pressure switch in the ignition system 

electrical circuit that will close upon proving a sufficient supply of combustion air 
from the blower and will open upon pressure resulting from a blocked flue condition 
in the tube system or insufficient blower pressure. 

 
K. Exhaust Requirements: 

 
1. Direct Vented gas fired infrared heating system installation will comply with the 

manufacturer’s installation instructions, the current National Natural Gas and 
Propane Installation Code and all applicable local codes using: 
 

a. A 4 inch (100 mm) vent pipe of a gauge prescribed by national 
and/or local codes. 
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b. Two heaters may be common vented using a 4 inch x 4 inch by 6 
inch (100 mm x 100 mm x 150 mm) vent tee as supplied by the 
manufacturer; common vented heaters will be controlled by one 
common thermostat. 

 

L. Electrical Requirements: 
 
1. Power supply wiring (115Vac, 60Hz, with a current rating of no less than 1.5A at 

115Vac) will connect to the heater as per the wiring diagram in the manual supplied 
by the manufacturer. Coordinate with E.C. 
 

PART 3 - PERFORMANCE 
 

3.1   COMBUSTION  
 

A. Heater will ensure controlled combustion with complete conversion of fuel and clean 
combustion with resultant combustion products C02, H2O, O2 and N2 and will produce a 
limited volume of noxious component & AFCO (< 350 ppm). 
 

3.2   SAFETY 
 

A. Clearances to combustibles in all directions will be defined individually per heater model 
in the Installation and Owner’s Manual as certified by UL Laboratories of Canada. 
 

B. Clearance to combustibles for horizontal or angle mounting as certified by UL Laboratories 
of Canada will not exceed those listed in the Installation and Owner’s Manual for the 
Schwank model super tube. 

 
3.3 SYSTEM EFFICIENCY / ENERGY CONSUMPTION 

 
A. System efficiency and annual energy consumption of heating systems of heaters of this 

type and comparison to other heating systems will be calculated acc. prEN 15316 to fulfil 
the requirements of the EPBD (Energy Performance of Building Directive). 

 
PART 4 - HEATER ANCILLARIES 

4.1 GAS CONNECTION 
 

A. USA: Each heater will be connected to the gas supply piping using a CSA International 
certified stainless steel flexible gas connector sized according to heater input and as 
supplied by the manufacturer of the heater.  
 

4.2 COMBUSTION AIR INTAKE 
 

A. When located in an area with a negative air condition or a dust laden environment the 
heater will be fitted with a 4 inch (100 mm) or 5 inch (127 mm) diameter duct as described 
in the Installation and Owner’s Manual. The duct termination will be fitted with an optional 
cap as supplied by the manufacturer. 
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4.3 REFLECTOR EXTENSION (AS REQUIRED) 
 

A. To prevent impingement of infrared heat on nearby surface(s) the heater will be fitted with 
a reflector extension as supplied by the manufacturer of the heater. The reflector extension 
will be installed on the heater(s) as per the manufacturer’s instruction and as indicated on 
the drawings. 

 
END OF SECTION 230325 
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 230400-1 SHEETMETAL WORK  
               AND RELATED ACCESSORIES 

SECTION 230400 - SHEETMETAL WORK AND RELATED ACCESSORIES 
 

PART 1 - GENERAL 
 

Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
shall govern work in this section.  Submit shop drawings for checking and approval. 
 
PART 2 - PRODUCTS 
 
2.1 SHEETMETAL DUCTWORK 
 

A. Contractor shall furnish and install all sheetmetal ducts as shown on the Drawings.  
While the Drawings shall be adhered to as closely as possible, the Engineer reserves 
the right to vary the run and size to meet the field conditions.  Any duct size not shown 
shall be sized in proportion to the air carried at the same resistance in similar ductwork, 
or of size as directed. 

 

B. All ductwork shall be constructed of galvanized steel gauges in accordance with the 
latest edition of the ASHRAE/SMACNA Guide.  Bracing angles for ductwork shall be hot 
dipped galvanized for steel ductwork and appropriate gauge for aluminum ductwork.  All 
ducts 18" and over in width shall be cross broken to prevent flutter. 

 

C. Round ductwork shall be galvanized steel, spiral lock seam construction of gauges in 
accordance with the latest edition of ASHRAE/SMACNA guide.  Fittings shall be 
constructed in standing seam manner.  All seams, joints and collars shall be sealed in 
accordance with SMACNA guidelines for medium pressure ductwork to minimize noise 
and streaking.  Ductwork and fittings shall be connected with sheetmetal couplings and 
sealed as to allow no leakage. 

 
D. Ducts shall be braced as follows: 

 
1. All ducts not exceeding 24" on one side shall be assembled with airtight slip 

joints. 
 
2. 25" to 40" larger dimension 1" x 1" x 1/8" angles. 
 
3. 41" to 60" larger dimension 1-1/2" x 1-1/2" x 1/8" angles. 
 
4. All bracing angles shall be a minimum of 4' apart along the length of the duct. 
 
5. Furnish and install all angles and frames for all registers, diffusers, grilles, and 

louvers. 
 
6. Support horizontal ducts with hangers spaced not more than 8' apart.  Place 

hangers at all changes in direction.  Use strap hangers for cuts up to 30" wide. 
 

E. Comply with all State and Local regulations regarding fire stopping and fireproofing.  
Provide fusible link fire dampers as required by State, local and Underwriter authorities 
and where indicated on the Drawings.  Each fire damper shall be installed in such a 
manner as to permit ready access for inspection and maintenance purposes. 
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F. Provide splitter and butterfly dampers, deflecting vanes for control of air volume and 
direction and for balancing systems, where indicated, specified, directed and as required 
for the proper operation of the systems.  Dampers shall be of the same material as the 
duct, at least one gauge heavier that the duct, reinforced where indicating quadrant and 
locking device for adjusting damper and locking in position. 

 
G. Where ducts fewer than 100 square inches penetrate a rated wall, steel ductwork 

system of a minimum 0.0127 inch thickness shall be used. 
 

H. All elbows shall have a minimum center line radius of 150% of duct width.  If the radius is 
smaller, turning vanes shall be used:  Turning vanes shall be double thickness, fitted into 
slide strips and screwed or riveted to duct below. 

 
I. Contractor shall furnish and install all access doors in ducts as required.  Access doors 

shall be of the pan type 1" thick and shall be provided with two galvanized hinges and 
suitable latched.  Access doors insulated with same thickness material as duct and shall 
be double casing construction. 

 
2.2 REGISTERS AND DIFFUSERS 
 

A. Registers and diffusers shall be installed where shown on the Drawings and shall be of 
the sizes specified and the type indicated on the drawing schedule.  

 
B. All registers and diffusers shall be installed in accordance with manufacturer's 

recommendations. 
 

C. Registers and diffusers shall be as manufactured by Price, Carnes, Hart and Cooley or 
Anemostat Co. 

 
PART 3 - EXECUTION 
 
3.1  INSPECTION 
 

A. Inspect equipment space locations before beginning installation. Verify that the space is 
correct for entry and access. Do not proceed with installation of the equipment until 
unsatisfactory conditions have been corrected. 

 
3.2  INSTALLATION 
 

A. Comply with manufacturer's instructions and recommendations for installation of 
equipment, accessories and components. 

 
B. All heating, ventilating and air conditioning equipment shall be carefully designed, 

constructed and installed so as to prevent any objectionable noise or vibration reaching 
any part of the building outside of the mechanical equipment room. Care shall also be 
taken to prevent transmission of noise or odor through ductwork into other spaces. The 
Contractor shall be required to rectify or replace at his own expense, any equipment not 
complying with the foregoing requirements. 

 
 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 

 

 230400-3 SHEETMETAL WORK  
               AND RELATED ACCESSORIES 

3.3  CLEANING 
 

A. Clean interior and exterior surfaces promptly after installation of equipment and 
components. Take care to avoid damage to protective coatings and finishes. Remove 
excess sealants, lubrication, dirt and other foreign substances. 

 
END OF SECTION  230400        
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 230420-1 SUPPORTS, SLEEVES AND PLATES 

SECTION 230420 - SUPPORTS, SLEEVES AND PLATES 
 
PART 1 - GENERAL 

 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  Submit shop drawings for checking and approval. 
 
1.1 DESCRIPTION OF WORK 
 

A. This Contractor shall furnish and install all plates, hangers and supports for his 
equipment including piping, headers, fans expansion tank, ductwork, etc.   

 
B. All ductwork, piping and equipment shall be hung or supported from structural members 

only. 
 
PART 2 - PRODUCTS 
 
2.1 PIPING, DUCTWORK AND EQUIPMENT 
 

A. All piping shall be supported from building structure in a neat and workmanlike manner 
wherever possible, parallel runs of horizontal piping shall be grouped together on 
trapeze hangers.  Vertical risers shall be supported at each floor line with steel pipe 
clamps.  Use of wire perforated metal to support pipes will not be permitted.  Hanging 
pipes from other pipes will not be permitted. 

 
B. Necessary structural members, hangers and supports of approved design to keep piping 

in proper alignment and prevent transmission of injurious thrusts and vibrations shall be 
furnished and installed.  In all cases where hangers, brackets, etc., are supported from 
concrete construction, care shall be taken not to weaken concrete or penetrate 
waterproofing. 

 
C. All hangers and supports shall be capable of screw adjustment after piping is erected.  

Hangers supporting piping expanding into loops, bends and offsets shall be secured to 
the building structure in such a manner that horizontal adjustment perpendicular to the 
run of piping supported may be made to accommodate displacement due to expansion.  
All such hangers shall be finally adjusted, both in the vertical and horizontal direction, 
when the supported piping is hot. 

 
D. Pipe hangers shall be as manufactured by Grinnell, whose catalog numbers are given 

herein, or equivalent Carpenter and Paterson, or F&S Mfg. Co. 
 

E. Piping shall be supported as follows unless otherwise indicated on the Drawings: 
 

1. Heating piping shall be 1-1/2 " and smaller Fig. #260 adjustable clevis hanger.  2" 
and larger Fig. #174 one-rod swivel roll hanger. 

 
2. Two-rod hangers shall be used for piping close to the ceiling slab or where 

conditions prohibit use of other hanger types. 
3. Anchors for hanger rods shall be Phillips "Red Head" self-drilling type.  Anchors 

shall be placed only in vertical surfaces. 
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4. Spacing of pipe supports shall not exceed 8 feet for pipes up to 1-1/2" and 10 
feet on all other piping. 

 
5. Hangers shall pass around insulation and a 16 gauge steel protective cradle; 12" 

long shall be inserted between hangers and insulation.  Insulation under cradle 
shall be high density calcium silicate or approved equal to prevent crushing. 

 
6. All piping shall be supported to allow free movement where expanding or 

contracting.  Pipe shall be anchored as required or directed. 
 
7. All lateral runs of piping shall be securely supported on hangers, rolls, brackets, 

etc. and in manner to allow for proper expansion and elimination of vibration. 
 
8. 2" and smaller pipe, where run on walls, shall be supported on wrought iron "J" 

hook brackets with anchor bolts. 
 
9. All horizontal pipes, where run overhead or on walls, shall be supported as 

follows unless otherwise indicated: 
 

a. On adjustable steel clevis type hangers suspended on hanger rods, pipe 
sizes up to and including 4". 

 
F. Space limitations in hung ceilings spaces and conditions in other locations may require 

use of other type of hangers than those specified above.  Suitable and approved pipe 
hangers shall be provided for such job conditions. 

 
G. All supports shall be fastened to structural members or additional steel supports 

furnished by this Contractor. 
 

H. Hanger rods shall be steel, threaded with nuts and lock nuts sizes in accordance with 
the following schedule: 

 
Pipe Size    Rod Size 
 
3/4" to 2" inclusive   3/8" 
2-1/2" and 3' inclusive   1/2" 
4" and 5" inclusive   5/8" 
6"     3/4" 
8" to 12" inclusive   7/8" 

 
I. Hangers for copper tubing shall be tacked up with formed lead sheet on which tubing or 

pipe shall be placed. 
 

J. Where pipes pass through masonry, concrete walls, foundations, or floors, this 
Contractor shall set sleeves as are necessary for passage of pipes.  These sleeves shall 
be of sufficient size to permit insulation where required to be provided around pipe 
passing through.  This Contractor shall be responsible for exact location of these 
sleeves. 
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K. Sleeves shall not be used in any portion of building where use of same would impair 
strength of construction features of the building.  Inserts for supporting lateral pipes and 
equipment shall be placed and secured to form work, and all sleeves inserts locations 
shall be thoroughly checked with Architect so as not to conflict with other trades. 

 

L. Where pipes pass through floor or walls, they shall be provided with chromium plated 
escutcheons.   

 

M. Anchor horizontal piping where indicated and wherever necessary to localize expansion 
or prevent undue strain on branches.  Anchors:  Heavy forged construction entirely 
separate from supports. 

 

N. Anchor vertical piping wherever indicated and wherever necessary to prevent undue 
strain on offsets and branches.  Anchors, unless otherwise noted:  Heavy steel clamps 
securely bolted and welded to pipes.  Extension ends shall bear on building construction. 

 

O. Ducts shall be hung with 1" x 1/8" metal straps.  When width of duct is less than 48", 
hangers shall be fastened to side of ducts.  Auxiliary steel supports that may be required 
for all mechanical equipment shall be furnished and installed by this Contractor.  All 
operating equipment including fans, piping, etc. shall be supported so as to produce 
minimum amount of noise transmission. 

 

P. Refer to "General Conditions" as well. 
 
PART 3 - EXECUTION 
 
3.1  INSPECTION 
 

A. Inspect equipment space locations before beginning installation. Verify that the space is 
correct for entry and access. Do not proceed with installation of the equipment until 
unsatisfactory conditions have been corrected. 

 
3.2  INSTALLATION 
 

A. Comply with manufacturer's instructions and recommendations for installation of 
equipment, accessories and components. 

 
B. All heating, ventilating and air conditioning equipment shall be carefully designed, 

constructed and installed so as to prevent any objectionable noise or vibration reaching 
any part of the building outside of the mechanical equipment room. Care shall also be 
taken to prevent transmission of noise or odor through ductwork into other spaces. The 
Contractor shall be required to rectify or replace at his own expense, any equipment not 
complying with the foregoing requirements. 

 
3.3  CLEANING 
 

A. Clean interior and exterior surfaces promptly after installation of equipment and 
components. Take care to avoid damage to protective coatings and finishes. Remove 
excess sealants, lubrication, dirt and other foreign substances. 

 
END OF SECTION 230420 
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SECTION 230430 - INSULATION AND COVERINGS 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  Submit shop drawings for checking and approval. 
 
1.1 DESCRIPTION OF WORK 
 

A. Furnish insulation for all piping, equipment and sheetmetal work as noted. 
 

B. Insulate no piping, ducts or equipment until tested and approved for tightness.  All piping 
and ducts shall be dry when covered. Where existing insulation has been damaged, 
altered of removed during the course of the work, it shall be replaced with new insulation 
in a neat manner to match the adjacent insulation.   

 
C. All insulation must be done by an approved Sub-Contractor or by mechanics skilled in 

this line of work. 
 

D. Fire hazard classification shall be 2550 per ASTM E-84, NFPA 255 and UL 723.  
Insulation shall be rated non-combustible type classified flame spread - 25, smoke 
developed - 50. 
 

PART 2 - PRODUCTS 
 
2.1 DUCTWORK (INDOOR) 
 

A. All supply, outside air intake and exhaust (on discharge side of fan) and return (in 
unconditioned spaces) ductwork shall be covered with fiberglass with aluminum foil 
vapor barrier.  All joints shall be lapped so maximum coverage is achieved. 

 
B. All insulated ductwork shall be insulated with thick fiberglass board insulation with 

canvas finish in areas where ductwork is exposed. 
 

C. Insulation thickness shall be in accordance with the latest edition of the New York State 
Energy Conservation Construction Code C403.11. 

 
D. Thermal acoustic lining of ductwork where indicated shall be 1” thickness fiberglass 

unless otherwise noted.  The lining shall have a mat facing and shall meet the Life 
Safety Standards as established by NFPA 90A and 9B and conform to the requirements 
of ASTMC 1071. 
 

E. Insulate Kitchen exhaust ductwork per NFPA requirements (minimum 2” calcium silicate 
insulation) and all other agencies having jurisdiction. 

 
2.3 PIPING / EQUIPMENT (INDOOR) 

 

A. Condensate drain piping shall be insulated with 1/2” Armacell or approved equal closed 
cell insulation. 
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PART 3 - EXECUTION 
 
3.1  INSPECTION 
 

A. Inspect equipment space locations before beginning installation. Verify that the space is 
correct for entry and access. Do not proceed with installation of the equipment until 
unsatisfactory conditions have been corrected. 

 
3.2  INSTALLATION 
 

A. Comply with manufacturer's instructions and recommendations for installation of 
equipment, accessories and components. 

 
B. All heating, ventilating and air conditioning equipment shall be carefully designed, 

constructed and installed so as to prevent any objectionable noise or vibration reaching 
any part of the building outside of the mechanical equipment room. Care shall also be 
taken to prevent transmission of noise or odor through ductwork into other spaces. The 
Contractor shall be required to rectify or replace at his own expense, any equipment not 
complying with the foregoing requirements. 

 
3.3  CLEANING 
 

A. Clean interior and exterior surfaces promptly after installation of equipment and 
components. Take care to avoid damage to protective coatings and finishes. Remove 
excess sealants, lubrication, dirt and other foreign substances. 

 
END OF SECTION 230430 
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      230440-1              DAMPERS AND MISCELLANEOUS 

SECTION 230440 - DAMPERS AND MISCELLANEOUS 
 
PART 1 - GENERAL 
 

Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  Submit shop drawings for checking and approval. 
 
PART 2 - PRODUCTS 
 

2.1 DAMPERS AND MISCELLANEOUS 
 

A. Furnish and install where shown on Drawings ARROW PIN-LOCK Dampers No. 
OBDPL-507  (Opposed) as manufactured by the Arrow Louver & Damper Corp. of 
Maspeth, NY 11378, or approved equal.  Frames and blades to 1/8" extruded aluminum.   

 

B. Blades to be single unit PIN-LOCK design 6" wide, with the PIN-LOCK an integral 
section within the blade center axis.  Frames to be a combination of 4" extruded 
aluminum channel and angle, with reinforcing bosses and groove inserts for vinyl seals. 

 

C. Pivot rods to be 1/2" diameter extruded aluminum, PIN-LOCK design interlocking into 
blade section.  Bearings to be "Double-Sealed" type with Celcon inner bearing on rod 
riding in Merlon Polycarbonate outer bearing inserted in frame so that outer bearing 
cannot rotate. 

 

D. Blade linkage hardware is to be installed in angle or channel frame section out of air 
stream.  All hardware to be of non-corrosive reinforced material or to be cadmium plated. 

 

E. Rod bearing to be designed for minimum air leakage by means of overlapping design 
and by extruded vinyl seals to fit into integral ribbed groove inserts in both frames and 
blades. All dampers in excess of 10 sq. ft. free area to have reinforced corners by means 
of gusset plates. 

 
F. Dampers shall be sized by the Control Manufacturer to properly control the flow of air 

and ensure minimum air stratification in mixing applications.  Sizing shall be submitted 
for approval with information similar to that submitted on valve when sizing valve. 

 

2.2 FIRE DAMPERS 
 

A. Dampers shall be multi blade construction UL labeled and be installed in accordance 
with UL 555, with breakaway connections.  The units shall have stainless steel actuator 
springs with locking devices for horizontally mounted type.  

 
PART 3 - EXECUTION 
 
3.1  INSPECTION 
 

A. Inspect equipment space locations before beginning installation. Verify that the space is 
correct for entry and access. Do not proceed with installation of the equipment until 
unsatisfactory conditions have been corrected. 
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3.2  INSTALLATION 
 

A. Comply with manufacturer's instructions and recommendations for installation of 
equipment, accessories and components. 

 
B. All heating, ventilating and air conditioning equipment shall be carefully designed, 

constructed and installed so as to prevent any objectionable noise or vibration reaching 
any part of the building outside of the mechanical equipment room. Care shall also be 
taken to prevent transmission of noise or odor through ductwork into other spaces. The 
Contractor shall be required to rectify or replace at his own expense, any equipment not 
complying with the foregoing requirements. 

 
3.3  CLEANING 
 

A. Clean interior and exterior surfaces promptly after installation of equipment and 
components. Take care to avoid damage to protective coatings and finishes. Remove 
excess sealants, lubrication, dirt and other foreign substances. 

 
END OF SECTION 230440 
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SECTION 230470 - TESTING, START-UP AND ADJUSTMENTS 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.   
 
1.1 TESTING, START-UP AND ADJUSTMENTS 
 

A. Furnish all materials, supplies, labor and power required for testing.  Make preliminary 
tests and prove work satisfactory.  Notify Architect and all authorities having jurisdiction 
in ample time to be present for final testing of all piping.  Test before insulating or 
concealing any piping.  Repair defects disclosed by tests, or if required by Architect, 
replace defective work with new work without additional cost to Owner.  Make tests in 
stages if so ordered by Architect to facilitate work of others.  Use of wicking in tightening 
leaking joints not permitted. 

 
B. HVAC Contractor is responsible for work of other trades disturbed or damaged by tests 

and/or repair and replacement of his work, and shall cause work so disturbed or 
damaged to be restored to its original condition at his own expense. 

 
C. Unless otherwise specified, all piping systems shall be hydrostatically tested to 150 

p.s.i.g.  Tests shall be of four (4) hour duration during which time piping shall show no 
leaks and during time no sealing of leaks will be permitted. 

 
D. HVAC Contractor shall balance out system and submit test reports showing operating 

data to include the following: 
 
1. C.F.M. of all air handling equipment. 
2. C.F.M. at each air outlet. 
3. G.P.M. for equipment. 
4. R.P.M. for each fan and fan motor. 
5. Motor power consumption. 
6. Air temperature readings before and after coils. 
7. Water temperature readings in and out of coils and through equipment. 
8. Pressure gauge readings before and out of all pertinent equipment. 

 
E. If the performance of the systems does not conform to the design parameters the 

Contractor shall return to the site until the systems perform as designed. 
 
F. HVAC Contractor shall furnish services of qualified personnel, thoroughly familiar with 

job, to operate and make all adjustments so that system and control equipment shall 
operate as intended.  This shall include adjustment/replacement of sheaves/impellers to 
achieve design performance.  Adjustments shall be made including balancing of water 
and air systems in cooperation with qualified representatives of mechanical equipment 
manufacturers and temperature control manufacturer.  This shall include any required 
adjustment/replacement of sheaves, belts, impellers, etc. to achieve design 
performance.  Architect/Engineer is to be notified when this balancing is to be 
performed. 
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G. When all work is in an acceptable operating condition, furnish operating and 
maintenance manuals as specified in General Requirements. 

 
H. All HVAC equipment shall be carefully designed, constructed and installed so as to 

prevent any objectionable noise or vibration reaching any part of the building outside of 
the mechanical equipment room.  Care shall also be taken to prevent transmission of 
noise or odor through ductwork into other spaces.   

 
I. Contractor shall include in his Bid, adjustment of air quantity below scheduled C.F.M. for 

air systems deemed “noisy” by Owner subsequent to initial balancing. 
 

J. The Contractor shall be required to rectify of replace at his own expense, any equipment 
not complying with the foregoing requirements. 

 
K. Final inspection and approval shall be made only after proper completion of all of above 

requirements. 
 
END OF SECTION 230470 
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 230480-1 GENERAL LABELING, VALVE CHARTS 
  AND PIPING IDENTIFICATION 

SECTION 230480 - GENERAL LABELING, VALVE CHARTS AND PIPING IDENTIFICATION 
 
PART 1 - GENERAL 

 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  Submit shop drawings for checking and approval.  
 
1.1 GENERAL LABELING AND VALVE CHARTS 
 

A. This Contractor shall have appropriate descriptive labels, identification tags and 
nameplates of equipment, valves, etc. furnished and installed under this Contract and 
shall be properly placed and permanently secured to (or adjacent to) the item being 
installed.  All such labels, identifications, tags, nameplates, etc. shall be selected by the 
Architect/Engineer. 

 
B. In general, labels shall be the lamacoid type of sufficient size to permit easy 

identification, black coated, white edged, with letters 3/16" high.  Major equipment, 
apparatus, control panels, etc. shall have 8" x 4" lamacoid plates with lettering of 
appropriate size. 

 
C. Provide tags for all valves, automatic and manual dampers.  Tags shall be Type #2020 

anodized aluminum of #1420 lamacoid engraved.  Tags may not necessarily be 
standard.  Fasten tags to valve or damper with brass chain. 

 

D. All nameplates, labels, identifications and tags shall be as manufactured by the Seton 
Name Plate Co., of New Haven, CT or approved equal.  Submit complete schedules, 
listings and descriptive data together with samples for checking and approval before 
purchasing.  Labeling shall include the "number" of the equipment, valve, dampers, 
switch, etc. and service of the valve. 

 

E. Mount on laminated plastic boards with transparent surface all valves, wiring diagrams, 
control diagrams, instruction charts, permits, etc.  Valve chart shall be non-fading with 
original copies laminated.  

 

1.2 IDENTIFICATION OF PIPING 
 

A. This Contractor shall provide on all piping, semi-rigid, wrap around plastic identification 
markers equal to Seton Snap-Around and/or Seton Strap-On pipe markers. 

 

B. Each marker background is to be appropriately color coded with a clearly printed legend 
to identify the contents of the pipe.  Directions of flow arrows are to be included on each 
marker. 

 

C. Identification of all piping shall be adjacent to each valve, at each pipe passage through 
wall, floor and ceiling construction and at each branch and riser take-off. 

 

D. Identification shall be on all horizontal pipe runs, marked every 15 ft. as well as at each 
inlet outlet of equipment. 
 

END OF SECTION 230480 
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SECTION 230490 GUARANTEE 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.   
 
1.1 GUARANTEE 
 

A. The Contractor shall remove, replace and/or repair at his own expense and at the 
convenience of the Owner, any defects in workmanship, materials, ratings, capacities 
and/or characteristics occurring in the work within one (1) year or within such longer 
period as may be provided in the Drawings and/or Section of the Specifications, which 
guarantee period shall commence with the final acceptance of the entire Contract in 
accordance with the guarantee provisions stated in the General Conditions, and the 
Contractor shall pay for all damage to the system resulting from defects in the work and 
all expenses necessary to remove, replace, and/or repair any other work which may be 
damaged in removing, replacing and/or repairing the work. 

 
END OF SECTION 230490 
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SECTION 260100 - GENERAL CONDITIONS 
 

PART 1 - GENERAL 
 

Applicable provisions of the conditions of the Contract and Division 1 General Requirements 
govern the work in this section. 
 

1.1 DESCRIPTION OF WORK 
 

A. It is the intention of the Specification and Drawings to call for finished work, tested and 
ready for operation. 

 

B. Any apparatus, appliance material or work not shown on the Drawings but mentioned in 
the Specifications, or vice versa, or any incidental accessories or ancillary devices 
necessary to make ready for operation even if not particularly specified, shall be 
furnished, delivered, and installed under their respective Division without additional 
expense to the Owner. 

 

C. Minor details not usually shown or specified, but necessary for proper installation and 
operation, shall be included in the work as though they were hereinafter specified or 
shown. 

 

D. Work under each section shall include giving written notice to the Architect of any 
materials or apparatus believed inadequate or unsuitable, in violation of laws, 
ordinances, rules and regulations of authorities having jurisdiction; and any necessary 
items of work omitted. In the absence of such written notice, it is mutually agreed that 
work under each section has included the cost of all necessary items for the approved 
satisfactory functioning of the entire system without extra compensation. 

 

E. Small scale drilling through walls and floors which may contain asbestos shall be 
performed by a person with a “restricted asbestos handler allied trades certificate” and 
shall have a copy of it in his possession at all times while working on the project. 

 

1.2 DRAWINGS 
 

A. Drawings are diagrammatic and indicate the general arrangement of the system and 
work included in the Contract. (Do not scale the drawings). Consult the Architectural 
Drawings and details for exact location of fixtures and equipment; where some are not 
definitely located, obtain this information from the general construction supervisor. 

 

B. Work under each section shall closely follow Drawings in layout of work; check Drawings 
of other Divisions to verify spaces in which work will be installed. Maintain maximum 
headroom; do not begin work until unsatisfactory conditions are corrected. 

 

C. Make reasonable modifications in the layout as needed to prevent conflict with the work 
of other Sections of the Specifications or for proper execution of the work.  

 
D. It shall be understood that the right is reserved by the Architect/Engineer to change the 

location of equipment and apparatus to a reasonable extent as building conditions may 
dictate, prior to their installation without extra cost to the Owner. 

 
 
 
1.3 SURVEYS AND MEASUREMENTS 
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A. Base all measurements, both horizontal and vertical, from established benchmarks. All 
work shall agree with these established lines and levels. Verify all measurements at site 
and check the correctness of same as related to the work. 

 
B. Before proceeding with the work resolve discrepancies between actual measurements 

and those indicated, which prevent following good practice or intent of the Drawings or 
Specifications. 

 
1.4 CODES AND STANDARDS – Coordinate with Division 1 
 

A. The Codes and Standards listed below apply to all Electrical work codes or standards 
that are mentioned in these Specifications; the latest edition or revision shall be followed:  
 
1. NEMA - Standards 
2. ANSI CI - National Electrical Code (NFPA 70) 
3. ANSI C50.13 - Rotating Electrical Machinery 
4. NEMA MG2 - Construction and guide for selection, installation, and use of 

electric motors. 
5. NEMA MG1 - Motors and Generators 

 
B. The following State and Local Codes shall apply: New York State Uniform Fire 

Prevention and Building Code, and Local Building Codes. 
 

C. The following abbreviations are used within this Division of the Specifications: 
 

1. IES - Illuminating Engineering Society. 
2. NEC - National Electrical Code 
3. ANSI - American National Standards Institute 
4. ASTM - American Society for testing and materials 
5. EPA - Environmental Protection Agency 
6. IEEE - Institute of Electrical and Electronic Engineers 
7. NEMA - National Electrical Manufacturers Association 
8. NFPA - National Fire Protection Association. 
9. OSHA - Occupational Safety and Health Administration 
10. UL - Underwriter's Laboratories 

 
1.5 PERMITS AND FEES 
 

A. Give all necessary notices, obtain all permits, and pay all Government and State sales 
taxes and fees where applicable, and other costs, including utility connections or 
extensions in connection with the work of this Division. File all necessary plans, prepare 
all documents and obtain all necessary approvals of all Governmental and State 
departments having jurisdiction; obtain all necessary certificates of inspections for his 
work and deliver a copy to the Architect before request for acceptance and final payment 
for the work. Pay fees for utility construction/connections. 

B. Include in the work, without extra cost to the Owner, any labor, materials, services, and 
apparatus, Drawings in order to comply with all applicable laws, ordinances, rules and 
regulations, whether or not shown on the Drawings and/or specified. 
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C. All materials furnished and all work installed shall comply with the rules and 
recommendations of the National Fire Protection Association, with the requirements of the 
local utility companies, with the recommendations of fire insurance rating organization 
having jurisdiction and with the requirements of all governmental departments having 
jurisdiction. 

 

D. All materials and equipment for the electrical portion of the mechanical systems shall bear 
the approval label of or shall be listed by the Underwriter's Laboratories, Inc. 

 
1.6 TEMPORARY LIGHT AND POWER – See Division 1 
 

A. The Contractor shall furnish, install, maintain and, upon direction to do so, remove 
system of temporary lighting and power for the use of all construction trades. 

 
B. The Electrical Contractor shall provide adequate electrical service for the needs of all 

Contracting Trades. 
 

C. Wiring shall be provided for temporary use during building construction, including 
grounding and fused main cut-off switches. Temporary electric lines with branch 
switches shall be provided for lighting and for taps for electric tools, pumps and other 
temporary equipment; all connected to a main line looped through floor spaces and up 
stair wells or shafts. All power outlets shall be grounded to an equipment ground wire in 
an approved manner. Electric lines shall be extended to power tools, which cannot be 
located within reach of extension cords. 

 
D. Light bulbs shall be provided in sufficient quantity to light the building for safety 

purposes. Extension cords shall be provided as may be essential to the proper execution 
of the work. Temporary lighting shall be provided for all stairs and other locations where 
needed for safety or the proper execution of the work. 
 

E. The Electrical Contractor shall maintain temporary lighting and power systems in good 
working condition, including the relocation and reinstallation when required to avoid 
interference with the progress of construction.  

 
F. Provide ground-fault personnel ampere protection for all single phase, 15 and 20 

ampere receptacles. All receptacles and portable cord connectors shall have NEMA 
standard locking type configurations. 

 
G. The Electrical Contractor shall turn lights on and off at the beginning and end of each 

working day of any trade unless otherwise directed. He shall arrange for all temporary 
light and power for all trades which do not have holidays (days off) similar to the 
electrical trade. The Electrical Contractor shall patch and repair all openings left 
damaged by the installation and removal of the temporary light and power. 

 
1.7 MANUFACTURER'S IDENTIFICATION 
 

A. The manufacturer’s nameplate, name or trademark and address shall be attached 
permanently to all equipment and materials furnished under this Division. The nameplate 
of a contractor or distributor may not be used. 
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1.8 SHOP DRAWINGS – See Division 1 
 

A. Submit for approval detailed shop drawings of all equipment and materials in 
accordance with working procedures. 

 

B. Furnish all necessary templates and patterns for installation work and for the purpose of 
making adjoining work conform; furnish setting plans and shop details to other trades, as 
necessary. 

 

C. Submit shop drawings for the following: 
 

1. Light fixtures. 
2. Receptacles, switches, occupancy sensors. 
3. Overcurrent protective devices. 
4. Panelboards. 
5. Clocks and P.A. system components. 
6. Fire alarm system. 
 

1.9 MATERIALS AND WORKMANSHIP 
 

A. All materials and apparatus necessary for the work, except as specifically indicated 
otherwise, shall be new, of first-class quality and shall be furnished, delivered, erected, 
connected and finished in every detail and shall be so selected and arranged as to fit 
properly into the building spaces. Where no specific kind or quality of material is given, a 
first-class standard article as accepted by the Architect shall be furnished. 

 

B. Furnish the services of an experienced Superintendent who shall be constantly in charge 
of the installation of the work, together with all skilled workmen, helpers, and labor to 
unload, transfer, erect, connect up, adjust, start, operate and test each system. 

 

C. Unless otherwise specifically indicated on the Drawings or Specifications, all equipment 
and materials shall be installed in accordance with the recommendations of the 
manufacturer. This includes the performance of such tests as the manufacturer 
recommends. 

 

1.10 PROTECTION 
 

A. Work under each Section shall include protecting the work and materials of all other 
Sections from damage from work or workmen and shall include making good all damage 
thus caused. Be responsible for work and equipment until finally inspected, tested, and 
accepted; protect work against theft, injury or damage; and carefully store material and 
equipment received on site, which is not immediately installed. Close open ends of work 
with temporary covers or plugs during construction to prevent entry of obstructing or 
other foreign material. 
 

B. Work under each section includes receiving, unloading, uncrating, storing, protecting, 
setting in place, and connecting up completely of any equipment supplied under each 
section. Work under each section shall also include exercising special care in handling 
and protecting equipment and fixtures and shall include the cost of replacing any of the 
above equipment and fixtures which are missing or damaged by reason of mishandling 
of failure to protect on the part of the Contractor. 
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1.11 BASES AND SUPPORTS 
 

A. Unless specifically noted otherwise, provide all necessary supports, pads, bases, and 
piers required for all equipment under this Division. Provide all temporary bases and 
supports as required. 

 
B. All equipment, unless shown otherwise, shall be securely attached to the building 

structure. Attachments shall be of a strong and durable nature; any attachments that are 
insufficient shall be replaced as directed by the Architect. 

 
1.12 SLEEVES, INSERTS AND ANCHOR BOLTS 
 

A. All conduits passing through floors, walls or partitions shall be provided with sleeves 
having an internal diameter one inch larger than the outside diameter of the conduit, or 
insulation enclosing the conduit. 

 
B. Furnish all sleeves, inserts, and anchor bolts necessary to be installed under other 

sections of the Specifications to accommodate work of this section. 
 

C. Sleeves through outside walls shall be cast iron sleeves with intermediate integral 
flange. Sleeves shall be set with ends flush with each face of wall. The remaining space 
shall be packed with oakum to within 2 inches of each face of the wall. The remaining 
shall be packed and made watertight with a waterproof compound. 

 

D. Sleeves through concrete floors or interior masonry walls shall be scheduled 40 black 
steel pipes, set flush with finished walls or ceiling surfaces but extending 2 inches above 
finished floors. 

 

E. Sleeves through interior partitions shall be 22-gauge galvanized sheet steel, set flush 
with finished surfaces or partitions. 

 

F. Inserts shall be individual or strip type of pressed steel construction with accommodation 
for removable nuts and threaded rods up to 3/4” inch diameter, permitting lateral 
adjustment. Individual inserts shall have an opening at the top to allow reinforcing rods 
up to 1/2” diameter to be passed through the insert body. Strip inserts shall have 
attached rods having hooked ends to allow fastening to reinforcing rods. Inserts shall be 
manufactured by Carpenter and Patterson, Inc. or Grinnell Co., Inc. 

 

G. Penetrations through fire-rated walls, ceilings and floors in which cables, conduits pass, 
shall be sealed by a UL approved fire stop fitting classified for an hourly rating equal to 
the fire rating of the floor, wall or ceiling shall be Gedney Fire Seal Type CFSF of CAPS. 

1.13 PAINTING – See Division 1; all work required shall be performed by this Contractor. 
 

A. All finish painting in finished areas shall be performed by others. 
 

B. All materials shipped to the job site under the Division, such as panels and plates, shall 
have a prime coat and standard manufacturer's finish unless otherwise specified. 

 
C. Inaccessible conduits, hangers, supports and anchors and ducts shall be coated prior to 

installation. 
 
 
 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

       260100 - 6  GENERAL CONDITONS 

 

D. All components of the fire alarm system raceway shall be painted red. This includes but 
is not limited to conduit, junction boxes, pull boxes. 

 
1.14 CUTTING AND PATCHING – See Division 1 
 

A. All cutting and patching required for the work of this Division shall be done by this 
Division. 

 
B. Work under this Division shall include furnishing, locating, and setting inserts and/or 

sleeves. Do all the drilling and cutting necessary for the installation. 
 

C. All holes cut through concrete slabs and structural steel shall be punched or drilled from 
the underside. No structural member shall be cut without the written acceptance of the 
Architect and all such cutting shall be done in a manner directed by him. 

 
D. Refer to Division 1 for additional requirements. 

 

1.15 SCAFFOLDING, RIGGING AND HOISTING – Coordinate with Division 1 
 

A. Furnish all scaffolding, rigging, hoisting, and services necessary for erection and delivery 
into the premises of any equipment and apparatus furnished under this Division. 
Remove same from premises when no longer needed. 

 

1.16 EXCAVATING AND BACKFILLING 
 

A. All excavation and backfilling for the work of this Division shall be performed by Division 
2. 

 

1.17 WATERPROOFING 
 

A. Where any work penetrates waterproofing, including waterproof concrete and floors in 
wet areas. Submit proposed method of installation for review by the Architect before 
beginning work. Furnish all necessary sleeves, caulking and flashing necessary to make 
the opening absolutely watertight. 

 
1.18 ACCESSIBILITY AND ACCESS PANELS  
 

A. Be responsible for the sufficiency of the size of shafts and chases, the adequate 
thickness of partitions, and the adequate clearance in double partitions and hung 
ceilings for the proper installation of the work of this Division. 
 

B. Locate all equipment, which must be serviced, operated, or maintained in fully 
accessible positions. Minor deviations from Drawings may be allowed for better 
accessibility with approval of the Architect. 

 
1.19 SHUTDOWNS – See Division 1 
 

A. When installation of a new system necessitates the temporary shutdown of an existing 
utility operating system the connection of the new system shall be performed at such 
time as designated by and in consultation with the Utility Company. Work required after 
normal business hours shall be done so at no additional cost to the Owner. 
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1.20 CLEANING - Coordinate with Division 1 
 

A. Thoroughly clean all equipment of all foreign substances inside and out before being 
placed in operation. 

 

B. If any foreign matter should stop any part of a system after being placed in operation, the 
system shall be disconnected, cleaned, and reconnected whenever necessary to locate 
and remove obstructions. Any work damaged in the course of removing obstructions 
shall be repaired or replaced when the system is reconnected at no additional cost to the 
Owner. 

 

C. Upon completion of work remove from the premises all rubbish, debris, and excess 
materials. Any oil or grease stains on floor areas caused by work of this Division shall be 
removed and floor areas left clean. 

 

1.21 RECORD DRAWINGS – Work shall be governed by requirements set forth in Division 1 
 

A. Maintain at the job site a record set of Electrical Drawings on which any changes in 
location of equipment, panels, devices, and major conduits shall be recorded. Indicate 
dimensions of all items installed underground or in concrete. 

 

1.22 OPERATING INSTRUCTIONS – Coordinate with requirements set forth in Division 1 
 

A. Upon completion of all work and all tests, the Contractor shall furnish the necessary 
skilled labor and helpers for operating his system and equipment for a period specified 
under each applicable Section of this Division. During this period, he shall instruct the 
Owner or his representative fully in the operation, adjustment and maintenance of all 
equipment furnished. Give at least 7 days notice to the Owner in advance of this period.  

 
B. The manufacturer shall attest in writing that his equipment has been properly installed 

prior to start.  The following is some of the equipment necessary for this inspection:  fire 
alarm system. These letters will be bound into the operating and maintenance books. 

1.23 ADJUSTING AND TESTING 
 

A. After all equipment and accessories to be furnished are in place, they shall be put in final 
adjustment and subjected to such operating tests as will assure the Architect that they 
are in proper adjustment and in satisfactory permanent operating condition. 
 

B. This particular work shall include the services of a factory engineer to inspect the 
installation and assist in the initial startup and adjustment to the equipment. The period 
of these services shall be for such time as necessary to secure proper installation and 
adjustments. After the equipment is placed in permanent operation, there shall be 
furnished the service of said engineer for the purpose of supervising the initial operation 
of the equipment and to instruct the personnel responsible for operation and 
maintenance of the equipment. 

 
C. At the completion of the job when all panels, devices, etc. are at full working load the 

Contractor shall provide infrared scan thermographic inspection test of all connection 
points, terminals, etc. of wires #8 AWG and larger to detect "hot-spots" in the electrical 
current flow.  Correct all hot-spots.  
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1.24 UNDERWRITER'S LABEL 
 

A. All electrical equipment and materials shall be new and shall comply with the standards 
of and shall bear the label of the Underwriter's Laboratories. 

 
1.25 ELECTRICAL SAFETY INSPECTION 
 

A. Electrical Contractor shall arrange for an Electrical Safety Inspection to be performed by 
the Local Inspection Agency (i.e.: New York Electrical Inspection Services, Atlantic 
Inland, Middle Department Inspection Agency). A Certificate of Compliance 
“Underwriter’s Certificate” shall be issued to the Owner. All costs and coordination 
required shall be included in this Contractors Base Bid. 

 
1.26 REMOVALS – Coordinate with Division 1 and Division 2 
 

A. The scope of removals shown on the Drawings are diagrammatic only and indicate the 
intent of the work to be performed and not the complete scope of demolition and/or 
removal work. It shall be the responsibility of this Contractor to remove any electrical 
devices even if not specifically indicated to be removed on these Drawings in order to 
accommodate new work. 

 
B. All power conductors, control wiring and conduit associated with mechanical equipment 

such as fans, pumps, etc. designated for removal on the HVAC Drawings shall be 
removed clear back to the source of power and disconnected. All motor starters, 
disconnect switches, control devices, etc. shall be removed. Refer to HVAC Drawings for 
extent of HVAC removals. 
 

C. Any device removed shall include (but shall not be limited to) the removal of all 
associated wiring, conduit, boxes, and auxiliary devices back to the previous device on 
the circuit, or back to the panelboard or origin of the circuit or any other items that are 
not incorporated in new layout, until such removal is complete. If the removal of any 
device interrupts service of any other device that is to remain, the Contractor shall 
provide all materials and labor to ensure continuity of service to those devices to remain. 

 

D. Junction boxes, pull boxes, wireways, conduits, or any other devices required to 
reconnect circuitry shall be installed concealed within the ceilings, partitions and/or walls, 
floors, no surface or exposed circuiting shall be permitted, unless specifically indicated. 
 

E. The Electrical Contractor shall patch all openings in walls, ceilings or roof that are left 
open as a result of removals.  Refer to cutting and patching section. 

 
F. Any electrical device removed including but not limited to disconnect switches, 

panelboards, etc. shall be cleaned, protected, and turned over to the Owner or disposed 
of as directed by the Owner. 

 
END OF SECTION 260100 
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SECTION 260125 - SCOPE OF WORK 
 
PART 1 - GENERAL 

 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section. 
 
1.1 SCOPE OF WORK 
 

A. The work under this section includes all labor, materials, equipment, tools, transportation 
and the performance of all work necessary and required for furnishing and installing all 
Electrical work shown on the Contract Documents, as specified herein and as otherwise 
required by job conditions or reasonably implied, including, but not necessarily limited to 
the following: 

 
1. The addition of new fire alarm devices and system including but not limited to 

horns strobes, pull stations, smoke detectors, relay modules etc. for a complete 
operational system. 

 
2. The contractor shall dispose of all debris, including but not limited to fixtures, 

equipment, lamps, ballast, wiring devices and the like in accordance with, as 
defined by governing law and regulations of the jurisdiction where the work is 
being performed. 
 

3. Secondary transformers, circuit breaker panelboards, feeder, conduit, cables and 
branch circuit wiring with all connections complete. 

 
4. Conduit, conduit fittings, junction and pull boxes and all appurtenances 

necessary for the raceway systems including necessary supports and fasteners. 
 

5. Electrical conductors, connectors, fittings and connection lugs. 
 

6. Branch circuit devices, outlet boxes, pull boxes, motor disconnect switches, etc. 
 

7. Power wiring to HVAC and Plumbing equipment including disconnect switches as 
shown and/or required by NEC. 

 
8. Core drilled holes for conduit passing through walls, ceilings and floors. 

 
9. All necessary cutting, patching and core drilling incidental to the electrical work. 
 
10. Licenses, permits, inspection and approvals. 

 
11. Grounding as required as per NEC. 

 
12. Sleeves for conduit and watertight caulking between conduit and sleeve. 

 
13. Testing. 

 
14. Cutting, patching and drilling. 
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B. Coordination Drawings (if applicable):  Attention is directed to Division 1 for coordination 

drawing requirements for this project. These drawings are critical to the proper execution 
of the work and failure to honor these requirements may become the basis for denial of 
any and all claims for either or both “time” and “money”. 

 
1.2 WORK NOT INCLUDED 
 

A. The following related items will be done by others: 
 

1. Furnishing motors and controllers. 
 
2. Concrete work. 

 
3. Excavation and backfill. 

 
END OF SECTION 260125 
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SECTION 260150 - APPROVED MANUFACTURERS                                                                                                                                                    
 
PART 1 - GENERAL 

 
Applicable provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  
 
1.1 APPROVED MANUFACTURERS 
 

A. The following list of manufacturers constitutes an approved list: 
 
1. Panelboards Siemens, Square D, GE 
 
2. Disconnect Switches Siemens, Square D, GE 
 
3. Conduit (steel) Wheatland, Allied, Republic Conduit 
 
4. Conduit Fittings (steel) Appleton, Crouse-Hind, O-Z, T&B, M&W 
 
5. Wire and Cable General, South Wire, Rome, Cerro  
 
6. Splicing Connectors 3M, O-Z, Thomas & Betts 
 
7. Outlet Boxes Appleton, National, Steel City, Raco  
 
8. Wiring Devices Arrow-Hart, Hubbell, P & S 
 
9. Fuses Bussman, Ferraz-Shawmut, Littlefuse 
 
10. Lamp GE, Sylvannia, Philips 
 
11. Fire Alarm System Match Existing  

 
B. All materials and appliances shall have listing of Underwriters Laboratories, Inc. and be 

so labeled, or shall conform to their requirements, in which case certified statements to 
that effect shall be furnished by the manufacturer with a copy of an examination report 
by a recognized independent testing laboratory acceptable to the Architect and his 
Engineer. Use new materials and appliances throughout. 

 
C. Where several types or makes of materials are specified, the Contractor has the option 

of using any of these, but after a type or make has been selected and has received the 
approval of the Architect, it shall be used throughout. 

 
D. The Contractor shall provide all structural supports for the proper attachment of 

equipment supplied by him and also for all equipment supplied to him under other 
sections of the Specifications for mounting and connections. 

 
E. Secure all equipment to the building structure independently. Do not secure to work of 

other trades such as ceiling lath, piping racks, etc., unless specified or noted otherwise. 
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F.  Wall mounted equipment shall be directly secured to wall by means of steel bolts. 
Maintain at least 1/4" air space between equipment and supporting wall. Pre-fabricated 
steel channels providing a high degree of mounting flexibility, such as those 
manufactured by Kindorf and Unistrut, shall be used for mounting arrays of equipment. 

 
G.  All fastening, supports, hangers, anchors, etc., shall be of a type made for the specific 

purpose. On masonry walls, metallic expansion shield and machine screws shall be 
used. Screws with wooden plugs or anchors will not be acceptable on any part of the 
work. 

 
END OF SECTION 260150 
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SECTION 260200 - CONDUIT 
 
PART 1 - GENERAL 
 

Applicable provisions of the conditions of the Contract and Division 1 General Requirements 
govern the work in this section. Submit shop drawings for checking and approval.  
 
1.1 WORK INCLUDED 
 

A. The work under this section shall include the furnishing of all material, labor, tools and 
services necessary to install rigid metal conduit, electrical metallic tubing and liquid tight 
flexible metal conduit, including all fittings to complete all work shown on the Drawings or 
specified herein. 

 
1.2 RELATED WORK 
 

A. Cutting and patching. 
 

B. Trenching: Excavation and backfill for conduit and utility on site. 
 

C. Sheet metal flashing and trim. 
 
1.3 REFERENCE FOR METAL RACEWAY 
 

A.     UL 5 - Surface Metal Raceways and Fittings. 
 
B.     UL 870 - Wireways, Auxiliary Gutters, and Associated Fittings. 

 
PART 2 - PRODUCTS 
 
2.1 RIGID STEEL CONDUIT 
 

A. Industry standard heavy wall conduit. 
 

B. Minimum 3/4" trade size. 
 

C. Threaded. 
 

D. Hot dipped galvanized finish by means of plating after cutting of threads. 
 
2.2 INTERMEDIATE METAL CONDUIT 
 

A. Industry standard steel conduit.  
 

B. Minimum 3/4" trade size. 
 

C. Threaded. 
 

D. Hot dipped galvanized finish by means of plating after cutting of threads. 
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2.3 ELECTRICAL METALLIC TUBING 
 

A. Industry standard thin wall conduit of galvanized steel only. 
 

B. Minimum 3/4" trade size. 
 

C. Maximum 4" trade size. 
 
2.4 FLEXIBLE METAL CONDUIT 
 

A. Galvanized steel tape formed into an industry standard interlocking coil. 
 

B. Minimum 3/4" trade size except for connection of lighting fixtures. 
 

C. Grounding type. 
 

D. Separate ground conductor. 
 

E. Use for short connections to motor terminal box, other vibrating equipment using a 
minimum length of 18" with 50% slack and a maximum of 6'. 

 
F. From outlet box to recessed lighting fixtures with a maximum length of 6'. 

 
2.5 WIREWAYS 
 

A. Lay-in type, UL listed as wireway or auxiliary gutter. 
 

B. Wireway shall be of code gauge steel construction (UL standard for Wireway Auxiliary 
Gutters and Associated Fittings) with removable cover. Tamperproof screws shall be 
provided for sealing covers to prevent access by unauthorized personnel. Wireway shall 
be provided with knockouts. 

 
C. Connector and covers shall be attached so that removal of connectors is not necessary 

to utilize the lay-in feature. 
 

D. Finish:  All sheet metal parts shall be provided with a rust inhibiting phosphating coating 
and baked enamel finish. All hardware shall be plated to prevent corrosion. All screws 
extending into the wireway shall be protected by spring nuts or otherwise guarded to 
prevent wire insulation damage. 

 
2.6 CONDUIT SUPPORTS 
 

A. Conduit clamps, straps and supports:  Steel or malleable iron. 
 
2.7 CONDUIT FITTINGS 
 

A. Use compression fittings for all EMT in exposed areas. Utilize set screw fittings only 
above hung ceilings and concealed areas.  
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2.8    SURFACE METAL RACEWAY 
 

A.  Metal raceway shall be of a two-piece design with a base and snap-on cover. 
 
B.  Raceway and all components shall be listed by Underwriters Laboratories 
 

C.  Single Channel: Steel, zinc plated, off-white finish suitable for repainting. Two-piece 
design with metal base and snap-on cover. Wire Mold V700, Hubbell Inc. 750 Series, or 
Panduit PMR5/PMR7 

 

D.  Dual Channel: Steel, galvanized, off-white finish but suitable for repainting. Two-piece 
design with metal base and snap-on cover, minimum 0.04" thick base and cover. Base 
shall be divided by a removable barrier section. Provide duplex receptacles mounted in 
top cell and communication outlets in the bottom cell. Coordinate communications jack 
requirements  with owner’s IT personnel. Wiremold V4000, Wiremold DS4000 Series, 
Hubbell Inc. 4000 Series or Panduit PMR40. 

 
PART 3 - EXECUTION 
 

3.1 CONDUIT SIZING, ARRANGEMENT AND SUPPORT 
 

A. Minimum size - 3/4". Provide grounding bushings on all conduits 1-1/4" and larger. 
 

B. Arrange conduit to maintain headroom and present a neat appearance. 
 

C. Route exposed conduit and conduit above accessible ceilings parallel and perpendicular 
to walls and adjacent piping. 

 
D. Draw up couplings and fittings full and tight. Protect threads cut in field from corrosion. 

Paint newly threaded joints of steel conduit with T & B "Kopershield" compound before 
installation. Running threads prohibited; use three-piece unions or split couplings 
instead. Use only compression fittings for all EMT in areas where it will be exposed in 
finished and unfinished areas. Provide set screw fittings only when installed above hung 
ceilings.  
 

E. Maintain minimum 6-inch clearance between conduit and piping. Maintain 12-inch 
clearance between conduit and heat sources such as flues, steam pipes and heating 
appliances. 

 
F. Arrange conduit supports to prevent distortion of alignment by wire pulling operations. 

Fasten conduit using galvanized straps, lay-in adjustable hangers, clevis hangers, or 
bolted split stamped galvanized hangers. 

G. Group conduit in parallel runs where practical and use conduit rack constructed of steel 
channel with conduit straps or clamps. Provide space for 25 percent additional conduit. 

 
H. Do not fasten conduit with wire or perforated pipe straps. Remove all wire used for 

temporary conduit support during construction before conductors are pulled. 
 

I. Exposed conduit on ceiling shall be parallel or perpendicular to wall and vice versa to 
ceiling when installed on wall. Secure conduit clamps and supports to masonry materials 
by toggle bolt, expansion bolt or steel insert.  Spacing or conduit supports shall not 
exceed 7 feet. 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 

 

 260200-4 CONDUIT 

3.2 CONDUIT INSTALLATION 
 

A. Cut conduit square using a saw or pipe cutter, Deburr cut ends. 
 

B. Bring conduit to the shoulder of fittings and couplings and fasten securely. 
 

C. Use conduit hubs or sealing locknuts for fastening conduit to cast boxes and for 
fastening conduit to sheet metal boxes in damp or wet locations. 

 
D. Install no more than the equivalent of three 90-degree bends between boxes. 

 
E. Use conduit bodies to make sharp changes in direction, as around beams. 

 
F. Use hydraulic one-shot conduit bender or factory elbows for bends in conduit larger than 

2-inch size. 
 

G. Avoid moisture traps where possible; where unavoidable, provide junction box with drain 
fitting at conduit low point. 

 
H. Use suitable conduit caps to protect installed conduit against entrance of dirt and 

moisture. 
 

I. Provide No. 12 AWG insulated conductor or suitable pull string in empty conduit, except 
sleeves and nipples. 

 
J. Install expansion-deflection joints where conduit crosses building expansion or seismic 

joints. 
 

K. Where conduit penetrates fire-rated walls and floors, provide pipe sleeves two sizes 
larger than conduit; Pack void around conduit with fire-stop fittings with UL listed fire 
rating equal to wall or floor ratings; Seal opening around conduit with UL listed foamed 
silicone elastomer compound. 

 
L. Installation of conduit in slab shall comply with ACI 318.  

 
M. Route conduit through roof openings for piping and duct work where possible; otherwise, 

route through roof with pitch pocket. 
 

N. Maximum size conduit in slabs above grade: 1 inch. Do not route conduits to cross each 
other in slabs above grade. Conduits crossing each other may not be larger than 3/4 
inch. 

 
O. All conduit used for fire alarm system shall be painted red. 

 
P. For Surface Metal Raceway 

 
1.  When installing surface metal raceway contractor shall provide boxes from the 

same manufacturer of the surface metal raceway. 
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2.  Install separate grounding conductor. Grounding conductors for surface metal 
raceways. 
 

3.  Surface metallic raceways in close proximity to other trades, shall  be arranged to 
allow for proper clearance for servicing and  headroom. Surface metallic raceway 
shall be installed parallel to walls, floors and ceilings in a neat workmanlike 
manner. 

 
3.3 CONDUIT INSTALLATION OF SCHEDULE 
 

A. Underground installations:  PVC minimum Schedule 40, unless otherwise noted on 
Drawings. 

 
B. Installations in or under concrete slab:  PVC minimum Schedule 40, unless otherwise 

noted on Drawings. 
 

C. Exposed outdoor locations:  Rigid galvanized steel conduit. 
 
D. Wet interior locations:  Rigid galvanized steel conduit. 
 
E. Concealed dry interior locations and above accessible ceiling for receptacle and lighting 

branch wiring:  Electrical metallic tubing up to first junction box and flexible metallic 
tubing (MC cable only) thereafter. 

 
F. Concealed dry interior locations other than receptacle and lighting branch wiring:  

Electrical metallic tubing. 
 
G. Concealed dry interior locations and above accessible ceiling for fire alarm runs: Fire 

alarm armored cable type MC with red stripe as manufactured by AFC series 1800. 
 

H. Concealed and exposed dry interior location for feeder runs: Electric metallic tubing. 
 

I. Exposed dry interior in unfinished locations other than Boiler Rooms: Electric metallic 
tubing.  

 
J. Final connections to motors: Flexible metallic tubing (MC cable). Minimum of 10” to 

maximum of 6’ for connections to motors. 
 

K. Existing exposed dry interior locations (finished spaces), for branch wiring and fire alarm 
wiring, one-piece steel raceway (similar to Wiremold V-500, V-700). 

 
L. Final connections to motors:  Flexible metallic tubing (MC cable). Minimum of 18” to 

maximum of 6’ for connections to motors. 
M. All conduit installed in boiler room up to 10’-0” AFF and lower shall be rigid galvanized 

steel conduit. All conduit above 10’-0” shall be electric metallic tubing. 
 

N. Final connections to equipment and/or motors in boiler room, outdoors and potentially 
wet indoor areas:  liquid tight, flexible; minimum of 18” to maximum 6’-0” connections. 

 
END OF SECTION 260200 
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SECTION 260300 - WIRE AND CABLE 
 
PART 1 - GENERAL 
 
Applicable provisions of the conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval. 
 
1.1 WORK INCLUDED 
 

A. The work under this section shall include the furnishing of all material, labor, tools and 
services necessary to wire and cable in raceway specified in other sections to complete 
all work shown on the Drawings or specified herein. 

 
PART 2 - PRODUCTS 
 
2.1 BUILDING WIRE 
 

A. Thermoplastic-insulated building wire: Type THHN. 
 

B. Rubber insulated building wire: NEMA WC 3. 
 

C. Feeders and branch circuits larger than number 6 AWG: Copper, stranded conductor, 
600-volt insulation, type THHN. 

 
D. Feeder and branch circuits 6 AWG and smaller: Copper conductor, 600-volt insulation, 

THWN/THHN, 6 and 8 AWG, stranded conductor; Smaller than 8 AWG, solid conductor. 
 

E. Service feeders and branch circuits in conduit in contact with earth shall be type XHHW. 
 

F. Control circuits: Copper, stranded conductor 600-volt insulation, THHN. 
 
2.2 ARMORED CABLE 
 

A. BX or pre-manufactured cables are not acceptable except for Type MC for branch wiring 
after the first junction box (for receptacle and lighting branch circuits) and final 
connections to motors in interior dry accessible locations, minimum length shall be 18” 
with a maximum length of 6’ for motors.  Except for outdoor and boiler room equipment 
and/or motors.  Provide flexible liquid tight conduit. 

 
B. Type MC fire alarm cable with red stripe for concealed fire alarm wiring as manufactured 

by AFC series 1800. 
 

C. Armored cable, Type MC size 14 through 6 AWG:  Copper conductor, 600-volt 
thermoplastic insulation, rated 90 degrees C., with separate green ground conductor. 
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2.3 REMOTE CONTROL AND SIGNAL CABLE 
 

A. Control cable for class 2 or class 3 remote control and signal circuits:  
 
1. Copper conductor, 300-volt insulation, rated 60 degree C, individual conductors 

twisted together shielded and covered with a nonmetallic jacket; UL listed for use 
in air handling ducts, hollow spaces used as ducts and plenums.  Verify wiring 
type with manufacturer. 

 
2.4 COLOR CODING 
 

A.  All wiring shall be color-coded.  Neutral wire shall be white throughout and each phase 
wire shall be identified any place in the system by its color code.  All conductors in panel 
boxes and junction boxes shall be properly tagged with red non-flammable tags properly 
attached. 

 
B.  Wire shall be color coded as follows: 

 
  120/208-volt system  480/277-volt system  Fire Alarm 

 
A Phase Black  A Phase Brown  Red 
B Phase Red  B Phase Orange 
C Phase  Blue  C Phase Yellow 

 
C. Equipment ground wires or ground jumpers shall be Green. 

 
D. In addition to the basic color-coding described the following additional identification and 

tagging shall apply. 
 

1.  The switch legs for the local wall switches and in switch panel shall have 
distinctive stripes.  In instances where color-coding is not practicable, such as 
short runs of heavy feeder cables, taping the ends of the cable with coded colors 
as indicated above or tagging will be permitted. 

 
2.  Cables shall be tagged in all pull boxes, wireways and wiring gutters of panels. 

 
3.  Where two (2) or more circuits run to or through a control device, outlet box or 

junction box, each circuit shall be tagged as a guide in making connections. 
 

4.  Tags shall identify wire or cable by number and/or piece of equipment served as 
shown on the Drawings. 

 
PART 3 - EXECUTION 
 

3.1 GENERAL WIRING METHODS 
 
A. Use no wire smaller than 12 AWG for power and lighting circuits, and no smaller than 14 

AWG for control wiring. 
 

B. Use 10 AWG conductor for 20 ampere, 120 volt branch circuit home runs longer than 75 
feet and for 20 ampere.  
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C. Use 10 AWG conductor for 20 ampere, 277-volt branch circuit home runs longer than 
200 feet for 20 ampere. 

 
D. Place an equal number of conductors for each phase of a circuit in same raceway or 

cable. No more than one of each phase shall be supported by a single neutral. 
 
E. Splice only in junction or outlet boxes. 
 
F. Neatly tag, identify, train and lace wiring inside boxes, equipment and panelboards. 
 
G. Make conductor lengths for parallel circuits equal. 

 
3.2 WIRING INSTALLATION IN RACEWAYS 
 

A. Pull all conductors into a raceway at the same time. Use UL listed wire pulling lubricate 
for pulling 4 AWG and larger wires. 

 
B. Completely and thoroughly swab raceway system before installing conductors. 

      
C. Install wire in raceway after interior of building has been physically protected from the 

weather and all mechanical work likely to injure conductors has been completed. 
 

3.3 CABLE INSTALLATION 
 

A. Support cables above accessible ceilings; do not rest on ceiling tiles. Use spring metal 
clips or metal cable ties to support cables from structure (not ceiling suspension system). 
Include bridle rings or drive rings. 

 
B. Use suitable cable fitting and connectors. 

 
3.4 WIRING CONNECTIONS AND TERMINATIONS 
 

A. Splice only in accessible junction boxes. 
 

B. Use solderless pressure connections with insulating covers for copper wire splices and 
tape, 8 AWG and smaller. For 10 AWG and smaller, use insulated spring wire 
connectors with plastic caps. 

C. Provide extended gutters and tap blocks or pull boxes with tap rail systems similar to 
Burndy MT Series or Burndy Electrorail system for wire splices 6 AWG and larger.   

 
D. Tape uninsulated conductors with electrical tape to 150 percent of the insulation value of 

conductor. 
 

E. Thoroughly clean wires before installing lugs and connectors. 
 

F. Make splices, taps and terminations to carry full ampacity of conductors without 
perceptible temperature rise. 

 
G. Terminate spare conductors with electrical tape. 
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3.5 FIELD QUALITY CONTROL 
 

A. Field inspection and testing will be performed under provisions of the Specifications. 
 

B. Inspect wire and cable for physical damage and proper connection. 
 

C. Torque test conductor connections and terminations to manufacturer's recommended 
values. 

 
D. Perform continuity test on all power and equipment branch circuit conductors. Verify 

proper phasing connections. 
 
3.6 WIRE AND CABLE INSTALLATION SCHEDULE 

 
A. All wiring and cable shall be installed in conduit unless otherwise noted. Refer to conduit 

section 260200 for conduit types at various locations. 
  

END OF SECTION 260300 
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SECTION 260320 - OVERCURRENT PROTECTIVE DEVICES 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section. Submit shop drawings for checking and approval. 
 
1.1 WORK INCLUDED 
 

A.  Work of this section includes all labor, materials, equipment and services necessary to 
complete the electrical work as shown of the Drawings and specified herein, including, 
but not limited to, the following: 

 
B.  Fuses 

 
1. Current limiting cartridge fuses. 
2. Time delay cartridge fuses. 
  

C.  Circuit Breakers 
 

1. Standard molded case circuit breakers "bolted in" type. 
2. Solid state circuit breakers. 
3. Current limiting circuit breakers. 
4. Enclosed circuit breakers. 

 
1.2 SUBMITTALS 
 

A.  Shop drawings showing dimensions, location of equipment and method of installation. 
 

B.  Product Data:  Manufacturer’s printed data, catalog cuts. 
 
1.3 DISCONNECT SWITCHES 
 

A.  Fusible switch assemblies: Quick-make, quick-break, load interrupter enclosed knife 
switch with externally operable handle interlocked to prevent opening front cover when 
switch is in ON position. Handle lockable in OFF position. Fuse clips shall be designed 
to accommodate Class R, J fuses. 

 
B.  Non-fusible switch assemblies: Quick-make, quick-break, load interrupter enclosed knife 

switch with externally operable handle interlocked to prevent opening front cover when 
switch is in ON position. Handle lockable in OFF position. 

 
C.  Enclosures:  NEMA Type 1, 3R or 4 as required. 

 
1.4 FUSES 
 

A.  Voltage ratings of fuses shall be suitable for the supply characteristics to which they are 
applied. 

B.  Fuse type and size shall be suitable for installation in related disconnect switch or circuit 
breaker. 
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C.  Current limiting fuses shall be as follows: 
 
1. Regardless of actual available fault current, they shall, at full recovery voltage, be 

capable of safely interrupting fault currents of 200,000 amperes RMS 
symmetrical or 280,000 amperes RMS asymmetrical, deliverable at the line side 
of the fuse. 

 
2. They shall have average melting time-current characteristics to meet the 

Underwriters' Laboratories’ requirements for "Class RK-1" 0-600 amp fuses. 
 

D. Regardless of actual available fault current, they shall be capable of limiting peak let 
through current to the following values based on 200,000 amperes RMS symmetrical or 
280,000 amperes asymmetrical being available: 

 
Rating In Amperes   Peak Let Through Current In Amps 

 
15-30     6,000 
35-50     8,000 
70-100     12,000 
125-200    20,000 

 225-601    38,000 
 
E. Fuses shall be rejection type. Fuse clip shall be rejection type. 
 
F. Fuse Type and Application Table: 

 
Category of Application  Acceptable Fuse Types   

(Bussman Designations @ 600V) 
Motor feeder    LPS below 600A 
Power panel feeders   LPS below 600A 
Safety switches   LPS 

 
1.5 CIRCUIT BREAKERS 
 

A.  "Bolted-In" type, manually operated, quick-make, quick-break, mechanically trip-free 
operating mechanisms for simultaneous operation, of all poles, with contacts, arc 
interrupters and trip elements for each pole. "Plug-in" breakers are not permitted. New 
circuit breakers to be installed in existing panelboards shall be U.L. certified for 
installation in those panelboards and be labeled with make and model. 

 
B.  Tripping units shall be "thermal-magnetic" type having bimetallic elements for time delay 

overload protection, and magnetic elements for short circuit protection. 
 

C.  Manually operable by means of toggle type operating handles having tripped positions 
midway between the "on-off" position. Handle to be clearly labeled as to breaker rating. 

D.  Minimum frame size for all circuit breakers, 1, 2, or 3 pole shall be 100 amperes. 
 

E.  Their interrupting rating shall not be less than 25,000 amperes RMS symmetrical at 208 
volt for distribution panels and 10,000 amperes for power panels. 
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1.6 APPLICATIONS 
 

A.  Category of Application for Fuses: 
 

1. Feeders on switchboards. 
 
2. Branch fused switch unit in distribution panel. 
 
3. Fused safety switch. 

  
4. Combination motor starters. 

 
B.  Category of Application for Circuit Breakers: 

 
1. Panelboards. 
 
2. Switchboards. 
 
3. Individual enclosures. 
 
4. Combination motor starters. 
 

1.7 SPARE FUSES 
 

A.  Upon Engineer's acceptance of the electrical distribution system, provide spare fuses as 
follows: 10% of each type and rating installed 600 amperes and smaller (minimum of 3). 
Provide spare fuse cabinet with directory to store all spare fuses. Locate as directed by 
Engineer and/or Owner. 

 
1.8 APPROVED MANUFACTURERS 
 

A. Fuses:  Bussman, Ferraz-Shawmut. 
                             

B. Circuit Breakers:  Siemens, General Electric, Square D. 
 
1.9 INSTALLATION 
 

A.  All material installation shall be in accordance with manufacturer recommendations and 
the provisions of all applicable codes. 

 
B.  All fuses and circuit breakers shall be selectively coordinated. 

 
C.  Install disconnect switches where indicated on Drawings. 

 
D.  Install fuses in fusible disconnect switches. 

 
E.  Disconnects shall have NEMA 3R enclosure. 
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1.10 RECORD DRAWINGS 
 

A.  Shop drawings showing dimensions, location of equipment and method of installation. 
 

B.  Product Data: Manufacturer’s printed data, catalog cuts, performance curves. 
 
END OF SECTION 260320 
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SECTION 260350 - BOXES 
 
PART 1 - GENERAL 
 
Applicable provisions of the conditions of the Contract and Division 1 General Requirements 
govern the work in this section.  Submit shop drawings for checking and approval.  
 
1.1 WORK INCLUDED 
 

A. The work under this section shall include the furnishing of all material, labor, tools and 
services necessary to install wall and ceiling outlet boxes, floor boxes, pull and junction 
boxes to complete all work shown on the Drawings or specified herein. 

 
1.2 RELATED WORK 
 

A. Access doors. 
 

B. Wiring devices: Service fittings and fire-rated poke-through fittings for floor boxes. 
 

C. Cabinets and enclosures. 
 
PART 2 - PRODUCTS 
 
2.1 OUTLET BOXES 
 

A. Sheet metal outlet boxes: ANSI/NEMA OS 1; Galvanized steel, with 1/2 inch male fixture 
studs where required. 

 
B. Cast boxes: Cast feralloy, deep type, gasketed cover, threaded hubs. 

 
C. Typical receptacle box shall be 4" square metal boxes, 30.8 cubic inch capacity with 

brackets as required. Provide 4" square raised device covers. 
 
2.2 PULL AND JUNCTION BOXES 
 

A. Sheet metal boxes: ANSI/NEMA OS 1; Galvanized steel. 
 
B. Sheet metal boxes larger than 12 inches in any dimension: hinged enclosure in 

accordance with Section 26 04 50. 
 
C. Cast metal boxes for outdoor and wet location installations: NEMA 250; Type 4 and type 

6, flat-flanged, surface-mounted junction box, UL listed as raintight. Galvanized cast iron 
box and cover with ground flange, neoprene gasket, and stainless steel cover screws. 

 
D. Cast metal boxes for underground installation: NEMA 250; Type 4, inside flanged, 

recessed cover box for flush mounting, UL listed as raintight. Galvanized cast iron box 
and plain cover with neoprene gasket and stainless cover screws. 
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PART 3 - EXECUTION 
 
3.1 COORDINATION OF BOX LOCATIONS 
 

A. Provide electrical boxes as required in excess of that shown on Drawings and as 
required for splices, taps, wire pulling, equipment connections and code compliance. 

 
B. Electrical box locations shown on Contract Drawings are approximate unless 

dimensioned. Verify location of floor boxes and outlets in offices and work areas prior to 
rough-in. 

 

C. Locate and install boxes to allow access. Where installations are accessible, coordinate 
locations and sizes of required access doors with Division 1. 

 
D. Locate and install to maintain headroom and to present neat appearance. 

 
3.2 OUTLET BOX INSTALLATION 
 

A. Do not install boxes back-to-back in walls. Provide minimum 6 inch separation, except 
provide minimum 24 inch separation in acoustic-rated walls. 

 
B. Locate boxes in masonry walls to require cutting of masonry unit corner only. Coordinate 

masonry cutting to achieve neat openings for boxes. 
 

C. Provide knockout closures for unused openings. 
 

D. Support boxes independently of conduit except for cast iron boxes that are connected of 
rigid metal conduits, both supported within 12 inches of box. 

 
E. Use multiple-gang boxes where more than one device is mounted together; do not use 

sectional boxes. Provide barriers to separate wiring of different voltage systems. 
 

F. Install boxes in wall without damaging wall insulation. 
 

G. Coordinate mounting heights and locations of outlets mounted above counters, benches 
and backspaces. 

 
H. Position outlets to locate luminaries as shown on reflected ceiling plans. 

 
I. In inaccessible ceiling areas, position outlets and junction boxes within 6 inches of 

recessed luminaire, to be accessible through luminaire ceiling opening. 
 

J. Provide recessed outlet boxes in finished areas; secure boxes to interior wall and 
partition studs, accurately positioning to allow for surface finish thickness. Use stamped 
steel stud bridges for flush outlets in hollow stud wall, and adjustable steel channel 
fasteners for flush ceiling outlet boxes. 

 
K. Align wall-mounted outlet boxes for switches, thermostats, and similar devices. 

 
L. Provide cast outlet boxes in exterior locations exposed to the weather and wet locations. 
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3.3  PULL AND JUNCTION BOX INSTALLATION 
 

A. Locate pull boxes and junction boxes above accessible ceilings or in unfinished areas. 
 

B. Support pull and junction boxes independent of conduit. 
 
 
END OF SECTION 260350  
 





16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 

 

 260400-1 WIRING DEVICES 

SECTION 260400 - WIRING DEVICES 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section. Submit shop drawings for checking and approval.  
 
1.1 WORK INCLUDED 
 

A. The work under this section shall include the furnishing of all materials, labor, tools and 
services necessary to install receptacles, service fittings device plates and box covers to 
complete all work shown on the Drawings or specified herein. 

 
1.2   REFERENCES 

 
A. FS W-C-596 - Electrical power connector, plug, receptacles and cable outlet. 
 
B. FS W-S-896 - Switch, toggle. 
 
C. NEMA WD 1 - General purpose wiring devices. 
 
D.  NEMA WD 5 - Specific-purpose wiring devices. 

 
1.3 SUBMITTALS 
 

A. Submit product data under Provisions of Contract and Division 1. 
  

B. Provide product data showing configurations, finishes, dimensions and manufacturer's 
instructions. 

 
PART 2 - PRODUCTS 
 
2.1 RECEPTACLES 
 

A. Convenience and straight-blade receptacles:  125 V, 2 pole, 3 wire, 20 ampere 
specification grade, ground fault interrupting or isolated ground type. 

 
B. Internal ground clip of receptacles shall be in one piece with the receptacle mounts. 

 
C. Receptacles with riveted ground clips will not be accepted. 

 
D. Isolated ground type receptacle shall be orange in color. 

 
2.2 WALL SWITCHES 
 

A. Wall switches for lighting circuits and motor loads under 1/2 hp:  AC general use snap 
switch with toggle handle, rated 20 amperes and 120-277 volts AC.  

 
B. Handle:  Ivory plastic. 
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C. Pilot light type:  Lighted handle. Pilot strap in adjacent gang. 
 

D. Locator type:  Lighted handle. 
 
2.3 COVER PLATES 
 

A. Decorative cover plate:  Stainless steel 302/304 smooth Hubbell "S" series. 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install receptacles on roof along parapet wall. 
 
B.   Install specific use receptacles at heights shown on contract drawings. 
 
C.   Drill opening for poke - through fitting installation in accordance with manufacturer's 

instructions. 
 
D.   Install plates on switch, receptacle, and blank outlets in finished areas, using jumbo size 

plates for outlets installed in masonry walls. 
 
E. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, 

above accessible ceilings and on surface mounted outlets. 
 
F.  Install devices and wall plates flush and level. 

 
END OF SECTION 260400 
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SECTION 260425 - DIGITAL LIGHTING CONTROL SYSTEM  
 
PART 1 - GENERAL 
 
Applicable provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section. Submit shop drawings for checking and approval. 
 
1.1 SUMMARY 
 

A. Section Includes 
1. Digital Lighting Controls 
2. Relay Panels 
3. Emergency Lighting Control (if applicable) 

 
B. Related Section 

1. Section 26 04 00 Wiring Devices: Receptacles  
2. Section 26 05 75 Interior Luminaires. 
3. Electrical Sections, including wiring devices, apply to the work of this Section. 

 
C. Control Intent – Control Intent includes, but is not limited to: 

1. Defaults and initial calibration settings for such items as time delay, sensitivity, 
fade rates, etc. 

2. Initial sensor and switching zones 
3. Initial time switch settings 
4. Task lighting and receptacle controls  
5. Emergency Lighting control (if applicable) 

 
1.2 REFERENCES 
 

A. American National Standards Institute/Institute of Electrical and Electronic Engineers 
(ANSI/IEEE)  
 

B. Underwriter Laboratories of Canada (ULC)  
 

C. International Electrotechnical Commission (IEC) 
 

D. International Organization for Standardization (ISO) 
 

E. National Electrical Manufacturers Association (NEMA) 
 

F. WD1 (R2005) - General Color Requirements for Wiring Devices. 
 

G. Underwriters Laboratories, Inc. (UL)   
1. 20 – Plug Load Controls 
2. 508– Industrial Controls 
3. 916 – Energy Management Equipment. 
4. 924 – Emergency Lighting 

 
1.3 SYSTEM DESCRIPTION & OPERATION 
 

A. The Lighting Control and Automation system as defined under this section covers the 
following equipment:  
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1. Digital Occupancy Sensors – Self-configuring, digitally addressable and 
calibrated occupancy sensors with LCD display and two-way active infrared (IR) 
communications. 

2. Digital Switches – Self-configuring, digitally addressable pushbutton on/off, 
dimming, and scene switches with two-way active infrared (IR) communications. 

3. Handheld remotes for personal control – One-button dimming, two-button on/off, 
or five-button scene remotes provide control using infrared communications. 
Remote may be configured in the field to control selected loads or scenes without 
special tools. 

4. Digital Daylighting Sensors – Single-zone closed loop, multi-zone open loop and 
single-zone dual-loop daylighting sensors with two-way active infrared (IR) 
communications can provide switching, bi-level, tri-level or dimming control for 
daylight harvesting. 

5. Digital Room Controllers – Self-configuring, digitally addressable one, two or 
three relay plenum-rated controllers for on/off control. Selected models include 0-
10 volt or line voltage forward phase control dimming outputs and integral current 
monitoring capabilities. 

6. Digital Plug-Load Controllers – Self-configuring, digitally addressable, single 
relay, plenum-rated application-specific controllers. Selected models include 
integral current monitoring capabilities. 

7. Configuration Tools – Handheld remote for room configuration and relay panel 
programming provides two way infrared (IR) communications to digital devices 
and allows complete configuration and reconfiguration of the device / room from 
up to 30 feet away. Unit to have Organic LED display, simple pushbutton 
interface, and allow bi-directional communication of room variables and 
occupancy sensor settings. Computer software also customizes room settings.  

8. Digital Lighting Management (DLM) local network – Free topology, plug-in wiring 
system (Cat 5e) for power and data to room devices. 

9. Digital Lighting Management (DLM) segment network – Linear topology, BACnet 
MS/TP network (1.5 twisted pair, shielded,) to connect multiple DLM local 
networks for centralized control  

10. Network Bridge – provides BACnet MS/TP-compliant digital networked 
communication between rooms, panels and the Segment Manager or building 
automation system (BAS) and automatically creates BACnet objects 
representative of connected devices. 

11. Segment Manager – provides web browser-based user interface for system 
control, scheduling, power monitoring, room device parameter administration and 
reporting. 

12. Programming and Configuration software – Optional PC-native application 
capable of accessing DLM control parameters within a room, for the local 
network, via a USB adapter, or globally, for many segment networks 
simultaneously, via BACnet/IP communication. 

13. LMCP Digital Lighting Management Relay Panel – provides up to 8, 24, or 48 
mechanically latching relays. Relays include a manual override and a single 
push-on connector for easy installation or removal from the panel. Panel accepts 
program changes from handheld configuration tool for date and time, location, 
holidays, event scheduling, button binding and group programming. Provides 
BACnet MS/TP-compliant digital networked communication between other 
lighting controls and/or building automation system (BAS). 

14. LMZC-301 – Digital Zone Controller. Accepts program changes from handheld 
configuration tool for date and time, location, holidays, event scheduling, button 
binding and group programming. Provides BACnet MS/TP-compliant digital 
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networked communication between other lighting controls and/or building 
automation system (BAS). 

15. Emergency Lighting Control Unit (ELCU) – allows a standard lighting control 
device to control emergency lighting in conjunction with normal lighting in any 
area within a building. 

 
1.4 LIGHTING CONTROL APPLICATIONS 
 

A. Unless relevant provisions of the applicable local Energy Codes are more stringent, 
provide a minimum application of lighting controls as follows: 
1. Space Control Requirements – Provide occupancy/vacancy sensors with 

Manual- or Partial-ON functionality in all spaces except toilet rooms, storerooms, 
library stacks, or other applications where hands-free operation is desirable and 
Automatic-ON occupancy sensors are more appropriate. Provide Manual-ON 
occupancy/vacancy sensors for any enclosed office, conference room, meeting 
room, open plan system and training room. For spaces with multiple occupants, 
or where line-of-sight may be obscured, provide ceiling- or corner-mounted 
sensors and Manual-ON switches.  

2. Bi-Level Lighting – Provide multi-level controls in all spaces except toilet rooms, 
storerooms, library stacks, or applications where variable dimming is used.  

3. Task Lighting / Plug Loads – Provide automatic shut off of non-essential plug 
loads and task lighting in all spaces except toilet rooms and storerooms. Provide 
Automatic-ON of plug loads whenever spaces are occupied. For spaces with 
multiple occupants a single shut off consistent with overhead lighting may be 
used for the area. 

4. Daylit Areas – Provide daylight-responsive automatic control in all spaces 
(conditioned or unconditioned) where daylight contribution is available as defined 
by relevant local building energy code:  
a. All luminaires within code-defined daylight zones shall be controlled 

separately from luminaires outside of daylit zones.  
b. Daytime setpoints for total ambient illumination (combined daylight and 

electric light) levels that initiate dimming shall be programmed in 
compliance with relevant local building energy codes.  

c. Multiple-leveled switched daylight harvesting controls may be utilized for 
areas marked on drawings.  

d. Provide smooth and continuous daylight dimming for areas marked on 
drawings. Daylighting control system may be designed to turn off electric 
lighting when daylight is at or above required lighting levels, only if system 
functions to turn lamps back on at dimmed level, rather than turning full-
on prior to dimming.  

5. Conference, meeting, training, auditoriums, and multipurpose rooms shall have 
controls that allow for independent control of each local control zone. Rooms 
larger than 300 square feet shall instead have at least four (4) pre-set lighting 
scenes unless otherwise specified. Occupancy / vacancy sensors shall be 
provided to extinguish all lighting in the space. Spaces with up to four moveable 
walls shall include controls that can be reconfigured when the room is partitioned. 

 
1.5 SUBMITTALS 
 

A. Submittals Package:  Submit the shop drawings, and the product data specified below at 
the same time as a package. 
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B. Shop Drawings 
1. Composite wiring and/or schematic diagram of each control circuit as proposed 

to be installed.  
2. Show exact location of all digital devices, including at minimum sensors, room 

controllers, and switches for each area on reflected ceiling plans. (Contractor 
must provide AutoCAD format reflected ceiling plans.) 

3. Provide room/area details including products and sequence of operation for each 
room or area. Illustrate typical acceptable room/area connection topologies. 

4. Network riser diagram including floor and building level details. Include network 
cable specification and end-of-line termination details, if required. Illustrate points 
of connection to integrated systems. Coordinate integration with mechanical 
and/or other trades.  

 
C. Product Data:  Catalog sheets, specifications and installation instructions. 

 
D. Include data for each device which: 

1. Indicates where sensor is proposed to be installed. 
2. Prove that the sensor is suitable for the proposed application. 

 
1.6 QUALITY ASSURANCE 
 

A. Manufacturer: Minimum [10] years’ experience in manufacture of lighting controls. 
 
1.7 PROJECT CONDITIONS 
 

A. Do not install equipment until following conditions can be maintained in spaces to 
receive equipment: 

 
1. Ambient temperature: 0° to 40° C (32° to 104° F). 
2. Relative humidity: Maximum 90 percent, non-condensing. 

 
1.8 WARRANTY 
 

A. Provide a five year limited manufacturer’s warranty on all room control devices and 
panels. 

 
1.9 MAINTENANCE 
 

A. Spare Parts 
1. Provide spares of each product to be used for maintenance as listed below: 

Refer to design documents. Coordinate with owner for quantity prior to purchase 
order. 

PART 2 – PRODUCTS 

2.1 MANUFACTURERS 
 

A. Acceptable Manufacturer 
 

1. WattStopper  
 

a. System: Digital Lighting Management (DLM) 
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2. Basis of design product: WattStopper Digital Lighting Management (DLM) or 
subject to compliance and prior approval with specified requirements of this 
section, one of the following:  

 
a. Refer to design documents. 

 
B. Substitutions: [If Permitted] 

1. All proposed substitutions (clearly delineated as such) must be submitted in 
writing for approval by the design professional a minimum of 10 working days 
prior to the bid date and must be made available to all bidders. Proposed 
substitutes must be accompanied by a review of the specification noting 
compliance on a line-by-line basis. 

2. By using pre-approved substitutions, the contractor accepts responsibility and 
associated costs for all required modifications to circuitry, devices, and wiring. 
The contractor shall provide complete engineered shop drawings (including 
power and control wiring) with deviations from the original design highlighted for 
review and approval prior to rough-in. 

 
2.2 DIGITAL LIGHTING CONTROLS 

 
A. Furnish the Company’s system which accommodates the square-footage coverage 

requirements for each area controlled, utilizing room controllers, digital occupancy 
sensors, switches, daylighting sensors and accessories which suit the lighting and 
electrical system parameters. 
 

2.3 DIGITAL WALL SWITCH OCCUPANCY SENSORS 
 

A. Wallbox mounted passive infrared PIR or dual technology (passive infrared and 
ultrasonic) digital occupancy sensor with 1 or 2 switch buttons.  

 
B. Digital Occupancy Sensors shall provide scrolling LCD display for digital calibration and 

electronic documentation. Features include the following: 
1. Digital calibration and pushbutton configuration for the following variables: 

a. Sensitivity – 0-100% in 10% increments  
b. Time delay – 1-30 minutes in 1 minute increments  
c. Test mode – Five second time delay 
d. Detection technology – PIR, Dual Technology activation and/or re-

activation. 
e. Walk-through mode 
f. Load parameters including Auto/Manual-ON, blink warning, and daylight 

enable/disable when photosensors are included in the DLM local network. 
2. Programmable control functionality including: 

a. Each sensor may be programmed to control specific loads within a local 
network.  

b. Sensor shall be capable of activating one of 16 user-definable lighting 
scenes. 

c. Adjustable retrigger time period for manual-on loads. Load will retrigger 
(turn on) automatically during the configurable period of time (default 10 
seconds) after turning off. 

d. On dual technology sensors, independently configurable trigger modes 
are available for both Normal (NH) and After Hours (AH) time periods. 
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The retrigger mode can be programmed to use the following 
technologies: 
i Ultrasonic and Passive Infrared 
ii Ultrasonic or Passive Infrared 
iii Ultrasonic only  
iv Passive Infrared only 

3. Independently configurable sensitivity settings for passive infrared and ultrasonic 
technologies (on dual technology sensors) for both Normal (NH) and After Hour 
(AH) time periods. 

4. Two RJ-45 ports for connection to DLM local network. 
5. Two-way infrared (IR) transceiver to allow remote programming through 

handheld configuration tool and control by remote personal controls. 
6. Device Status LEDs including: 

a. PIR detection 
b. Ultrasonic detection 
c. Configuration mode 
d. Load binding 

7. Assignment of occupancy sensor to a specific load within the room without wiring 
or special tools. 

8. Assignment of local buttons to specific loads within the room without wiring or 
special tools. 

9. Manual override of controlled loads. 
10. All digital parameter data programmed into an individual wall switch sensor shall 

be retained in non-volatile FLASH memory within the wall switch sensor itself. 
Memory shall have an expected life of no less than 10 years. 

 
C. BACnet object information shall be available for the following objects:  

1. Detection state 
2. Occupancy sensor time delay 
3. Occupancy sensor sensitivity, PIR and Ultrasonic 
4. Button state 
5. Switch lock control 
6. Switch lock status 

 
D. Units shall not have any dip switches or potentiometers for field settings. 

 
E. Multiple occupancy sensors may be installed in a room by simply connecting them to the 

free topology DLM local network. No additional configuration will be required. 
 

F. Two-button wall switch occupancy sensors, when connected to a single relay dimming 
room controller, shall operate in the following sequence as a factory default: 
1. Left button 

a. Press and release - Turn load on 
b. Press and hold - Raise dimming load 

2. Right button 
a. Press and release - Turn load off 
b. Press and hold - Lower dimming load 

 
G. Low voltage momentary pushbuttons shall include the following features: 

1. Load/Scene Status LED on each switch button with the following characteristics: 
a. Bi-level LED 
b. Dim locator level indicates power to switch 
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c. Bright status level indicates that load or scene is active 
 

2. The following button attributes may be changed or selected using a wireless 
configuration tool: 
a. Load and Scene button function may be reconfigured for individual 

buttons (from Load to Scene, and vice versa). 
b. Individual button function may be configured to Toggle, On only or Off 

only. 
c. Individual scenes may be locked to prevent unauthorized change. 
d. Fade Up and Fade Down times for individual scenes may be adjusted 

from 0 seconds to 18 hours. 
e. Ramp rate may be adjusted for each dimmer switch. 
f. Switch buttons may be bound to any load on a room controller and are 

not load type dependent; each button may be bound to multiple loads. 
 

H. WattStopper part numbers: LMPW, LMDW. Available in white, light almond, ivory, grey, 
red and black; compatible with wall plates with decorator opening. 

 
2.4 DIGITAL WALL OR CEILING MOUNTED OCCUPANCY SENSOR 
 

A. Wall or ceiling mounted (to suit installation) passive infrared (PIR), ultrasonic or dual 
technology digital (passive infrared and ultrasonic) occupancy sensor. 

 
B. Digital Occupancy Sensors shall provide graphic LCD display for digital calibration and 

electronic documentation. Features include the following: 
 

1. Digital calibration and pushbutton configuration for the following variables: 
a. Sensitivity – 0-100% in 10% increments  
b. Time delay – 1-30 minutes in 1 minute increments  
c. Test mode – Five second time delay 
d. Detection technology – PIR, Ultrasonic or Dual Technology activation 

and/or re-activation. 
e. Walk-through mode 
f. Load parameters including Auto/Manual-ON, blink warning, and daylight 

enable/disable when photosensors are included in the DLM local network. 
 

2. Programmable control functionality including: 
a. Each sensor may be programmed to control specific loads within a local 

network.  
b. Sensor shall be capable of activating one of 16 user-definable lighting 

scenes. 
c. Adjustable retrigger time period for manual-on loads. Load will retrigger 

(turn on) automatically within a configurable period of time (default 10 
seconds) after turning off.  

d. On dual technology sensors, independently configurable trigger modes 
are available for both Normal (NH) and After Hours (AH) time periods. 
The retrigger mode can be programmed to use the following 
technologies: 

 
i Ultrasonic and Passive Infrared 
ii Ultrasonic or Passive Infrared 
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iii Ultrasonic only  
iv Passive Infrared only 

3. Independently configurable sensitivity settings for passive infrared and ultrasonic 
technologies (on dual technology sensors) for both Normal (NH) and After Hour 
(AH) time periods. 

 
4. One or two RJ-45 port(s) for connection to DLM local network. 

 
5. Two-way infrared (IR) transceiver to allow remote programming through 

handheld commissioning tool and control by remote personal controls. 
 

6. Device Status LEDs, which may be disabled for selected applications, including: 
 

a. PIR detection 
b. Ultrasonic detection 
c. Configuration mode 
d. Load binding 

 
7. Assignment of occupancy sensor to a specific load within the room without wiring 

or special tools. 
 

8. Manual override of controlled loads. 
9. All digital parameter data programmed into an individual occupancy sensor shall 

be retained in non-volatile FLASH memory within the sensor itself. Memory shall 
have an expected life of no less than 10 years. 

 
C. BACnet object information shall be available for the following objects:  

 
1. Detection state 
2. Occupancy sensor time delay 
3. Occupancy sensor sensitivity, PIR and Ultrasonic 

 
D. Units shall not have any dip switches or potentiometers for field settings. 

 
E. Multiple occupancy sensors may be installed in a room by simply connecting them to the 

free topology DLM local network. No additional configuration will be required. 
 

F. WattStopper product numbers: LMPX, LMDX, LMPC, LMUC, LMDC 
 

2.5 DIGITAL WALL SWITCHES 
 

A. Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and 8 button configuration. 
Wall switches shall include the following features: 

 
1. Two-way infrared (IR) transceiver for use with personal and configuration remote 

controls. 
 

2. Removable buttons for field replacement with engraved buttons and/or alternate 
color buttons. Button replacement may be completed without removing the switch 
from the wall. 
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3. Configuration LED on each switch that blinks to indicate data transmission. 
 

4.  Load/Scene Status LED on each switch button with the following characteristics: 
 

a. Bi-level LED 
b. Dim locator level indicates power to switch 
c. Bright status level indicates that load or scene is active 

 
5. Dimming switches shall include seven bi-level LEDs to indicate load levels using 

14 steps. 
 

6. Programmable control functionality including: 
 

a. Button priority may be configured to any BACnet priority level, from 1-16, 
corresponding to networked operation allowing local actions to utilize life 
safety priority 

b. Scene patterns may be saved to any button other than dimming rockers. 
Once set, buttons may be digitally locked to prevent overwriting of the 
preset levels. 

 
7. All digital parameter data programmed into an individual wall switch shall be 

retained in non-volatile FLASH memory within the wall switch itself. Memory shall 
have an expected life of no less than 10 years. 

 
B. BACnet object information shall be available for the following objects:  

 
1. Button state 
2. Switch lock control 
3. Switch lock status 

 
C. Two RJ-45 ports for connection to DLM local network.  

 
D. Multiple digital wall switches may be installed in a room by simply connecting them to the 

free topology DLM local network. No additional configuration shall be required to achieve 
multi-way switching. 

 
E. The following switch attributes may be changed or selected using a wireless 

configuration tool: 
 

1. Load and Scene button function may be reconfigured for individual buttons (from 
Load to Scene, and vice versa). 

2. Individual button function may be configured to Toggle, On only or Off only. 
3. Individual scenes may be locked to prevent unauthorized change. 
4. Fade Up and Fade Down times for individual scenes may be adjusted from 0 

seconds to 18 hours. 
5. Ramp rate may be adjusted for each dimmer switch. 
6. Switch buttons may be bound to any load on a room controller and are not load 

type dependent; each button may be bound to multiple loads. 
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F. WattStopper product numbers: LMSW-101, LMSW-102, LMSW-103, LMSW-104, 
LMSW-105, LMSW-108, LMDM-101. Available in white, light almond, ivory, grey, red 
and black; compatible with wall plates with decorator opening. 

 
2.6 HANDHELD REMOTE CONTROLS 
 

A. Battery-operated handheld devices in 1, 2 and 5 button configurations for remote 
switching or dimming control. Remote controls shall include the following features: 

 
1. Two-way infrared (IR) transceiver for line of sight communication with DLM local 

network within up to 30 feet. 
 

2. LED on each button confirms button press. 
 

3. Load buttons may be bound to any load on a room controller and are not load 
type dependent; each button may be bound to multiple loads. 

 
4. Inactivity timeout to save battery life. 

 
B. A wall mount holster and mounting hardware shall be included with each remote control. 

 
C. WattStopper part numbers: LMRH-101, LMRH-102, LMRH-105. 

 
2.7 DIGITAL PARTITION CONTROLS  
 

A. Partition controls shall enable manual or automatic coordination of lighting controls in 
flexible spaces with up to four movable walls by reconfiguring the connected digital 
switches and occupancy sensors.  

 
B. Four-button low voltage pushbutton switch for manual control.  

 
1. Two-way infrared (IR) transceiver for use with configuration remote control. 
2. Removable buttons for field replacement with engraved buttons and/or alternate 

color buttons. Button replacement may be completed without removing the switch 
from the wall. 

3. Configuration LED on each switch that blinks to indicate data transmission. 
4. Each button represents one wall; Green button LED indicates status. 
5. Two RJ-45 ports for connection to DLM local network.  
6. WattStopper part number: LMPS-104. Available in white, light almond, ivory, grey 

and black; compatible with wall plates with decorator opening.  
 

C. Contact closure interface for automatic control via input from limit switches on movable 
walls (by others).  

 
1. Operates on Class 2 power supplied by DLM local network.  

 
2. Includes 24VDC output and four input terminals for maintained third party 

contract closure inputs.  
a. Input max. sink/source current: 1-5mA  
b. Logic input signal voltage High: >18VDC  
c. Logic input signal voltage Low: <2VDC 
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3. Four status LEDs under hinged cover indicate if walls are open or closed; 
supports LMPS-104 as remote status indicator. 

 
4. Two RJ-45 ports for connection to DLM local network.  

 
5. WattStopper part number: LMIO-102 

 
2.8 DIGITAL DAYLIGHTING SENSORS  
 

A. Digital daylighting sensors shall work with room controllers to provide automatic 
switching, bi-level, or tri-level or dimming daylight harvesting capabilities for any load 
type connected to a room controller. Daylighting sensors shall be interchangeable 
without the need for rewiring. 
1. Closed loop sensors measure the ambient light in the space and control a single 

lighting zone.  
2. Open loop sensors measure incoming daylight in the space and are capable of 

controlling up to three lighting zones.  
3. Dual loop sensors measure both ambient and incoming daylight in the space to 

insure that proper light levels are maintained as changes to reflective materials 
are made in a single zone.  

  
B. Digital daylighting sensors shall include the following features: 

1. The sensor’s internal photodiode shall only measure lightwaves within the visible 
spectrum.  The photodiode’s spectral response curve shall closely match the 
entire photopic curve. The photodiode shall not measure energy in either the 
ultraviolet or infrared spectrums. The photocell shall have a sensitivity of less 
than 5% for any wavelengths less than 400 nanometers or greater than 700 
nanometers. 

2. Sensor light level range shall be from 1-6,553 foot candles (fc).  
3. The capability of ON/OFF, bi-level or tri-level switching, or dimming, for each 

controlled zone, depending on the selection of room controller(s) and load 
binding to room controller(s).  

4. For switching daylight harvesting, the photosensor shall provide a field-selectable 
deadband, or a separation, between the “ON Setpoint” and the “OFF Setpoint” 
that will prevent the lights from cycling excessively after they turn off. 

5. For dimming daylight harvesting, the photosensor shall provide the option, when 
the daylight contribution is sufficient, of turning lights off or dimming lights to a 
field-selectable minimum level. 

6. Photosensors shall have a digital, independently configurable fade rate for both 
increasing and decreasing light level in units of percent per second. 

7. Photosensors shall provide adjustable cut-off time. Cut-off time is defined by the 
number of selected minutes the load is at the minimum output before the load 
turns off. Selectable range between 0-240 minutes including option to never cut-
off. 

8. Optional wall switch override shall allow occupants to reduce lighting level to 
increase energy savings or, if permitted by system administrator, raise lighting 
levels for a selectable period of time or cycle of occupancy. 

9. Integral infrared (IR) transceiver for configuration and/or commissioning with a 
handheld configuration tool, to transmit detected light level to wireless 
configuration tool, and for communication with personal remote controls.  

10. Configuration LED status light on device that blinks to indicate data transmission. 
11. Status LED indicates test mode, override mode and load binding. 
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12. Recessed switch on device to turn controlled load(s) ON and OFF. 
13. BACnet object information shall be available for the following daylighting sensor 

objects, based on the specific photocell’s settings:  
a. Light level 
b. Day and night setpoints 
c. Off time delay 
d. On and off setpoints 
e. Up to three zone setpoints 
f. Operating mode – on/off, bi-level, tri-level or dimming 

14. One RJ-45 port for connection to DLM local network. 
15. A choice of accessories to accommodate multiple mounting methods and 

building materials. The photosensors may be mounted on a ceiling tile, skylight 
light well, suspended lighting fixture or backbox. Standard tube photosensors 
accommodate mounting materials from 0-0.62” thickness (LMLS-400, LMLS-
500). Extended tube photosensors accommodate mounting materials from 0.62”-
1.25” thickness (LMLS-400-L, LMLS-500-L). Mounting brackets are compatible 
with J boxes (LMLS-MB1) and wall mounting (LMLS-MB2). LMLS-600 
photosensor to be mounted on included bracket below skylight well.  

16. Any load or group of loads in the room can be assigned to a daylighting zone 
17. Each load within a daylighting zone can be individually enabled or disabled for 

discrete control (load independence). 
18. All digital parameter data programmed into a photosensor shall be retained in 

non-volatile FLASH memory within the photosensor itself. Memory shall have an 
expected life of no less than 10 years. 

 
C. Closed loop digital photosensors shall include the following additional features: 

 
1. An internal photodiode that measures light in a 100-degree angle, cutting off the 

unwanted light from bright sources outside of this cone. 
2. Automatic self-calibration, initiated from the photosensor, a wireless configuration 

tool or a PC with appropriate software. 
3. Automatically establishes application-specific setpoints following self-calibration. 

For switching operation, an adequate deadband between the ON and OFF 
setpoints shall prevent the lights from cycling; for dimming operation a sliding 
setpoint control algorithm with separate Day and Night setpoints shall prevent 
abrupt ramping of loads. 

4. WattStopper Product Number: LMLS-400, LMLS-400-L. 
 

D. Open loop digital photosensors shall include the following additional features: 
 

1. An internal photodiode that measures light in a 60-degree angle cutting off the 
unwanted light from the interior of the room. 

2. Automatically establishes application-specific setpoints following manual 
calibration using a wireless configuration tool or a PC with appropriate software. 
For switching operation, an adequate deadband between the ON and OFF 
setpoints for each zone shall prevent the lights from cycling; for dimming 
operation, a proportional control algorithm shall maintain the design lighting level 
in each zone. 

3. Each of the three discrete daylight zones can include any non overlapping group 
of loads in the room.  

4. WattStopper Product Number: LMLS-500, LMLS-500-L. 
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E. Dual loop digital photosensors shall include the following additional features: 

 
1. Close loop portion of dual loop device must have an internal photodiode that 

measures light in a 100 degree angle, cutting off the unwanted light from sources 
outside of this con. 

2. Open loop portion of dual loop device must have an internal photodiode that can 
measure light in a 60 degree angle, cutting off the unwanted light from the interior 
of the room. 

3. Automatically establishes application-specific set-points following self-calibration. 
For switching operation, an adequate deadband between the ON and OFF 
setpoints shall prevent the lights from cycling; for dimming operation a sliding 
setpoint control algorithm with separate Day and Night setpoints shall prevent 
abrupt ramping of load. 

4. Device must reference closed loop photosensor information as a base line 
reference. The device must be able to analyze the open loop photosensor 
information to determine if an adjustment in light levels is required. 

5. Device must be able to automatically commission setpoints each night to provide 
adjustments to electrical lighting based on changes in overall lighting in the 
space due to changes in reflectance within the space or changes to daylight 
contribution based on seasonal changes.  

6. Device must include extendable mounting arm to properly position sensor within 
a skylight well. 

7. WattStopper product number LMLS-600 
 

2.9 DIGITAL ROOM CONTROLLERS AND PLUG-LOAD CONTROLLERS 
 

A. Digital controllers for lighting and plug loads automatically bind the room loads to the 
connected devices in the space without commissioning or the use of any tools. Room 
and plug load controllers shall be provided to match the room lighting and plug load 
control requirements. The controllers will be simple to install, and will not have dip 
switches or potentiometers, or require special configuration for standard Plug n’ Go 
applications. The control units will include the following features: 
1. Automatic room configuration to the most energy-efficient sequence of operation 

based upon the devices in the room. 
2. Simple replacement – Using the default automatic configuration capabilities, a 

room controller may be replaced with an off-the-shelf. 
3. Multiple room controllers connected together in a local network must 

automatically prioritize each room controller, without requiring any configuration 
or setup, so that loads are sequentially assigned using room controller device IDs 
from highest to lowest. 

4. Device Status LEDs to indicate: 
a. Data transmission 
b. Device has power 
c. Status for each load 
d. Configuration status 

 
5. Quick installation features including: 

a. Standard junction box mounting 
b. Quick low voltage connections using standard RJ-45 patch cable 
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6. Based on individual configuration, each load shall be capable of the following 
behavior on power up following the loss of normal power: 
a. Turn on to 100% 
b. Remain off 
c. Turn on to last level   

7. Each load shall be configurable to operate in the following sequences based on 
occupancy: 
a. Auto-on/Auto-off (Follow on and off) 
b. Manual-on/Auto-off (Follow off only) 

 
8. The polarity of each load output shall be reversible, via digital configuration, so 

that on is off and off is on. 
9. BACnet object information shall be available for the following objects:  

a. Load status 
b. Electrical current 
c. Total watts per controller 
d. Schedule state – normal or after-hours 
e. Demand response control and cap level 
f. Room occupancy status 
g. Total room lighting and plug loads watts 
h. Total room watts/sq ft 
i. Force on/off all loads 

 

10. UL 2043 plenum rated 
11. Manual override and LED indication for each load 
12. Dual voltage (120/277 VAC, 60 Hz), or 347 VAC, 60 Hz (selected models only). 

120/277 volt models rated for 20A total load, derating to 16A required for some 
dimmed loads (forward phase dimming); 347 volt models rated for 15A total load; 
plug load controllers carry application-specific UL 20 rating for receptacle control. 

13. Zero cross circuitry for each load 
14. All digital parameter data programmed into an individual room controller or plug 

load controller shall be retained in non-volatile FLASH memory within the 
controller itself. Memory shall have an expected life of no less than 10 years. 

 
B. On/Off Room Controllers shall include: 

1. One or two relay configuration  
2. Efficient 150 mA switching power supply  
3. Three RJ-45 DLM local network ports with integral strain relief and dust cover 
4. WattStopper product numbers: LMRC-101, LMRC-102 

 
C. On/Off/Dimming enhanced Room Controllers shall include: 

1. Real time current monitoring 
2. Multiple relay configurations 

a. One, two or three relays (LMRC-21x series) 
b. One or two relays (LMRC-22x series) 

3. Efficient 250 mA switching power supply 
4. Four RJ-45 DLM local network ports with integral strain relief and dust cover 
5. One dimming output per relay 

a. 0-10V Dimming - Where indicated, one 0-10 volt analog output per relay 
for control of compatible ballasts and LED drivers. The 0-10 volt output 
shall automatically open upon loss of power to the Room Controller to 
assure full light output from the controlled lighting. (LMRC-21x series) 
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b. Line Voltage, Forward Phase Dimming - Where indicated, one forward 
phase control line voltage dimming output per relay for control of 
compatible two-wire or three-wire ballasts, LED drivers, MLV, forward 
phase compatible ELV, neon/cold cathode and incandescent loads. 
(LMRC-22x series)  

c. Each dimming output channel shall have an independently configurable 
minimum and maximum calibration trim level to set the dimming range to 
match the true dynamic range of the connected ballast or driver. 

d. The LED level indicators on bound dimming switches shall utilize this new 
maximum and minimum trim. 

e. Each dimming output channel shall have an independently configurable 
minimum and maximum trim level to set the dynamic range of the output 
within the new 0-100% dimming range defined by the minimum and 
maximum calibration trim. 

f. Calibration and trim levels must be set per output channel. 
g. Devices that set calibration or trim levels per controller are not 

acceptable.  
h. All configuration shall be digital. Devices that set calibration or trim levels 

per output channel via trim pots or dip-switches are not acceptable. 
 

6. Each load shall have an independently configurable preset on level for Normal 
Hours and After Hours events to allow different dimmed levels to be established 
at the start of both Normal Hours and After Hours events. 

 
7. Fade rates for dimming loads shall be specific to bound switch buttons, and the 

load shall maintain a default value for any bound buttons that do not specify a 
unique value. 

 
8. The following dimming attributes may be changed or selected using a wireless 

configuration tool: 
 

a. Establish preset level for each load from 0-100% 
b. Set high and low trim for each load 
c. Set lamp burn in time for each load up to 100 hours 

 
9. Override button for each load provides the following functions: 

 
a. Press and release for on/off control 
b. Press and hold for dimming control  

 
10. WattStopper product numbers: LMRC-211, LRMC-212, LRMC-213, LMRC-221, 

LMRC-222 
 

D. Plug Load Room Controllers shall include: 
 

1. One relay configuration with additional connection for un-switched load 
2. Configurable additive time delay to extend plug load time delay beyond 

occupancy sensor time delay (e.g., a 10 minute additive delay in a space with a 
20 minute occupancy sensor delay ensures that plug loads turn off 30 minutes 
after the space is vacated).  

3. Factory default operation is Auto-on/Auto-off, based on occupancy 
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4. Real time current monitoring of both switched and un-switched load (LMPL-201 
only) 

5. Efficient switching power supply 
a. 150mA (LMPL-101)   
b. 250mA (LMPL-201) 

 

6. RJ-45 DLM local network ports 
a. Three RJ-45 ports (LMPL-101)   
b. Four RJ-45 ports (LMPL-201) 

 

7. WattStopper product numbers: LMPL-101, LMPL-201.  
 

2.10 DLM LOCAL NETWORK (Room Network) 
 

A. The DLM local network is a free topology lighting control physical connection and 
communication protocol designed to control a small area of a building. 

 

B. Features of the DLM local network include: 
 

1. Plug n’ Go® automatic configuration and binding of occupancy sensors, switches 
and lighting loads to the most energy-efficient sequence of operation based upon 
the device attached. 

2. Simple replacement of any device in the network with a standard off the shelf unit 
without requiring commissioning, configuration or setup. 

3. Push n’ Learn® configuration to change the automatic configuration, including 
binding and load parameters without tools, using only the buttons on the digital 
devices in the local network. 

4. Two-way infrared communications for control by handheld remotes, and 
configuration by a handheld tool including adjusting load parameters, sensor 
configuration and binding, within a line of sight of up to 30 feet from a sensor, 
wall switch or IR receiver.  

 

C. Digital room devices connect to the local network using pre-terminated Cat 5e cables 
with RJ-45 connectors, which provide both data and power to room devices. Systems 
that utilize RJ-45 patch cords but do not provide serial communication data from 
individual end devices are not acceptable.  

 

D. If manufacturer’s pre-terminated Cat 5e cables are not used for the installation, the 
contractor is responsible for testing each cable following installation and supplying 
manufacturer with test results.  

 
E. WattStopper Product Number: LMRJ-Series 

 
2.11 DLM SEGMENT NETWORK (Room to Room Network) 
 

A. The segment network shall be a linear topology, BACnet-based MS/TP subnet to 
connect DLM local networks (rooms) and LMCP relay panels for centralized control. 
 
1. Each connected DLM local network shall include a single network bridge (LMBC-

300), and the network bridge is the only room-based device that is connected to 
the segment network.  
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2. Network bridges, relay panels and segment managers shall include terminal 
blocks, with provisions for separate “in” and “out” terminations, for segment 
network connections.  
 

3.  The segment network shall utilize 1.5 twisted pair, shielded, cable supplied by 
the lighting control manufacturer. The maximum cable run for each segment is 
4,000 feet. Conductor-to-conductor capacitance of the twisted pair shall be less 
than 30 pf/ft and have a characteristic impedance of 120 Ohms. 
 

4. Network signal integrity requires that each conductor and ground wire be 
correctly terminated at every connected device. 
 

5. Substitution of manufacturer-supplied cable must be pre-approved: Manufacturer 
will not certify network reliability, and reserves the right to void warranty, if non-
approved cable is installed, and if terminations are not completed according to 
manufacturer’s specific requirements. 
 

6. Segment networks shall be capable of connecting to BACnet-compliant BAS 
(provided by others) either directly, via MS/TP, or through NB-ROUTERs, via 
BACnet/IP or BACnet/Ethernet. Systems whose room-connected network 
infrastructure require gateway devices to provide BACnet data to a BAS are 
unacceptable. 
 

B. WattStopper Product Number: LM-MSTP, LM-MSTP-DB 
 

2.12 CONFIGURATION TOOLS  
 

A. A wireless configuration tool facilitates optional customization of DLM local networks 
using two-way infrared communications, while PC software connects to each local 
network via a USB interface. 

 
B. Features and functionality of the wireless configuration tool shall include but not be 

limited to: 
 

1. Two-way infrared (IR) communication with DLM IR-enabled devices within a 
range of approximately 30 feet. 

2. High visibility organic LED (OLED) display, pushbutton user interface and menu-
driven operation. 

3. Must be able to read and modify parameters for room controllers, occupancy 
sensors, wall switches, daylighting sensors, network bridges and relay panels, 
and identify room devices by type and serial number. 

4. Save up to eight occupancy sensor setting profiles and apply profiles to selected 
sensors. 

5. Temporarily adjust light level of any load(s) on the local network and incorporate 
those levels in scene setting. Set room mode for testing of Normal Hours (NH) 
and After Hours (AH) parameter settings. 

6. Adjust or fine-tune daylighting settings established during auto-configuration, and 
input light level data to complete configuration of open loop daylighting controls.  

7. Set room mode for testing of Normal Hours (NH) and After Hours (AH) parameter 
settings. 

8. Verify status of building level network devices. 
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C. WattStopper Product Numbers:  LMCT-100, LMCI-100/LMCS-100 
 

2.13 NETWORK BRIDGE 
 

A. The network bridge module connects a DLM local network to a BACnet-compliant 
segment network for communication between rooms, relay panels and a segment 
manager or BAS. Each local network shall include a network bridge component to 
provide a connection to the local network room devices. The network bridge shall use 
industry standard BACnet MS/TP network communication and an optically isolated 
EIA/TIA RS-485 transceiver. 

 
1. The network bridge shall be provided as a separate module connected on the 

local network through an available RJ-45 port.  
 

2. Provide Plug n’ Go operation to automatically discover room devices connected 
to the local network and make all device parameters visible to the segment 
manager via the segment network. No commissioning shall be required for set up 
of the network bridge on the local network. 

 
3. The network bridge shall automatically create standard BACnet objects for 

selected room device parameters to allow any BACnet-compliant BAS to include 
lighting control and power monitoring features as provided by the DLM room 
devices on each local network. BACnet objects will be created for the addition or 
replacement of any given in-room DLM device for the installed life of the system. 
Products requiring that an application-specific point database be loaded to create 
or map BACnet objects are not acceptable. Systems not capable of providing 
BACnet data for control devices via a dedicated BACnet Device ID and physical 
MS/TP termination per room are not acceptable. Standard BACnet objects shall 
be provided as follows: 

 
a. Read/write the normal or after hours schedule state for the room 
b. Read the detection state of each occupancy sensor  
c. Read the aggregate occupancy state of the room 
d. Read/write the On/Off state of loads 
e. Read/write the dimmed light level of loads 
f. Read the button states of switches 
g. Read total current in amps, and total power in watts through the room 

controller 
h. Read/write occupancy sensor time delay, PIR sensitivity and ultrasonic 

sensitivity settings 
i. Activate a preset scene for the room 
j. Read/write daylight sensor fade time and day and night setpoints 
k. Read the current light level, in foot candles, from interior and exterior 

photosensors and photocells 
l. Set daylight sensor operating mode 
m. Read/write wall switch lock status 
n. Read watts per square foot for the entire controlled room 
o. Write maximum light level per load for demand response mode 
p. Read/write activation of demand response mode for the room 
q. Activate/restore demand response mode for the room  

 
B. WattStopper product numbers: LMBC-300 
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2.14 SEGMENT MANAGER 
 

A. For networked applications, the Digital Lighting Management system shall include at 
least one segment manager to manage network communication. It shall be capable of 
serving up a graphical user interface via a standard web browser utilizing either 
unencrypted TCP/IP traffic via a configurable port (default is 80) or 256 bit AES 
encrypted SSL TCP/IP traffic via a configurable port (default is 443).  

B. Each segment manager shall have integral support for at least three segment networks. 
Segment networks may alternately be connected to the segment manger via external 
routers and switches, using standard Ethernet structured wiring. Each router shall 
accommodate one segment network. Provide the quantity of routers and switches as 
shown on the plans. 

C. Operational features of the Segment Manager shall include the following: 
1. Connection to PC or LAN via standard Ethernet TCP/IP via standard Ethernet 

TCP/IP with the option to use SSL encrypted connections for all traffic. 
2. Easy to learn and use graphical user interface, compatible with Internet Explorer 

8, or equal browser. Shall not require installation of any lighting control software 
to an end-user PC. 

3. Log in security capable of restricting some users to view-only or other limited 
operations. 

4. Automatic discovery of DLM devices and relay panels on the segment 
network(s). Commissioning beyond activation of the discovery function shall not 
be required to provide communication, monitoring or control of all local networks 
and lighting control panels.  

5. After discovery, all rooms and panels shall be presented in a standard navigation 
tree format. Selecting a device from the tree will allow the device settings and 
operational parameters to be viewed and changed by the user. 

6. Ability to view and modify room device operational parameters. It shall be 
possible to set device parameters independently for normal hours and after hours 
operation including sensor time delays and sensitivities, and load response to 
sensor including Manual-On or Auto-On. 

7. Ability to set up schedules for rooms and panels, view and override current status 
of panel channels and relays and assign relays to groups. Schedules shall 
automatically set controlled zones or areas to either normal hours or after hours 
mode of operation. Support for a minimum of 100 unique schedules, each with 
up to four time events per day. Support for annual schedules, holiday schedules 
and unique date-bound schedules. 

8. Ability to group rooms and loads for common control by schedules, switches or 
network commands.  

9. Ability to monitor connected load current and display power consumption for 
areas equipped with room controllers incorporating the integral current 
monitoring feature.  

10. Provide capabilities for integration with a BAS via BACnet protocol. At a 
minimum, the following points shall be available to the BAS via BACnet IP 
connection to the segment manager: room occupancy state; room schedule 
mode; room switch lock control; individual occupancy sensor state; room lighting 
power; room plug-load power; load ON/OFF state; load dimming level; panel 
channel schedule state; panel relay state; and Segment Manager Group 
schedule state control. 
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11. The Segment Manager shall allow access and control of the overall system 
database via Native Niagara AX FOX connectivity. Systems that must utilize a 
Tridium Niagara controller in addition to the programming, scheduling and 
configuration server are not acceptable. 
 

D. Segment Manager shall support multiple DLM rooms as follows: 
 
1. Support up to 120 network bridges and 900 digital in-room devices (LMSM-3E). 
2. Support up to 300 network bridges and 2,200 digital in room devices, connected 

via network routers and switches (LMSM-6E). 
 

E. WattStopper Product Numbers: LMSM-3E, LMSM-6E, NB-ROUTER, NB-SWITCH, NB-
SWITCH-8, NB-SWITCH-16. 

 
2.15 PROGRAMMING, CONFIGURATION AND DOCUMENTATION SOFTWARE 

 
A. PC-native application for optional programming of detailed technician-level parameter 

information for all DLM products, including all parameters not accessible via BACnet and 
the handled IR configuration tool. Software must be capable of accessing room-level 
parameter information locally within the room when connected via the optional LMCI-100 
USB programming adapter, or globally for many segment networks simultaneously 
utilizing standard BACnet/IP communication.  
 
1. Additional parameters exposed through this method include but are not limited to: 

 
a. Occupancy sensor detection LED disable for performance and other 

aesthetic spaces where blinking LEDs present a distraction. 
b. Six occupancy sensor action behaviors for each controlled load, 

separately configurable for normal hours and after hours modes. Modes 
include: No Action, Follow Off Only, Follow On Only, Follow On and Off, 
Follow On Only with Override Time Delay, Follow Off Only with Blink 
Warn Grace Time, Follow On and Off with Blink Warn Grace Time. 

c. Separate fade time adjustments per load for both normal and after hours 
from 0 - 4 hours. 

d. Configurable occupancy sensor re-trigger grace period from 0 - 4 minutes 
separate for both normal hours and after hours. 

e. Separate normal hours and after hours per-load button mode with modes 
including: Do nothing, on only, off only, on and off. 

f. Load control polarity reversal so that on events turn loads off and vice 
versa. 

g. Per-load DR (demand response) shed level in units of percent. 
h. Load output pulse mode in increments of 1second. 
i. Fade trip point for each load for normal hours and after hours that 

establishes the dimmer command level at which a switched load closes 
its relay to allow for staggered On of switched loads in response to a 
dimmer. 

 
2. Generation of reports at the whole file, partial file, or room level. Reports include 

but are not limited to: 
 

a. Device list report: All devices in a project listed by type. 
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b. Load binding report: All load controller bindings showing interaction with 
sensors, switches, and daylighting. 

c. BACnet points report: Per room Device ID report of the valid BACnet 
points for a given site's BOM. 

d. Room summary report: Device manifest for each room, aggregated by 
common BOM, showing basic sequence of operations. 

e. Device parameter report: Per-room lists of all configured parameters 
accessible via handheld IR programmer for use with O&M documentation. 

f. Scene report: All project scene pattern values not left at defaults (i.e., 1 = 
all loads 100%, 2 = all loads 75%, 3 = all loads 50%, 4 = all loads 25%, 5-
16 = same as scene 1). 

g. Occupancy sensor report: Basic settings including time delay and 
sensitivity(ies) for all occupancy sensors. 
 

3. Network-wide programming of parameter data in a spreadsheet-like 
programming environment including but not limited to the following operations: 
 
a. Set, copy/paste an entire project site of sensor time delays. 
b. Set, copy/paste an entire project site of sensor sensitivity settings. 
c. Search based on room name and text labels. 
d. Filter by product type (i.e., LMRC-212) to allow parameter set by product. 
e. Filter by parameter value to search for product with specific 

configurations. 
 

4.  Network-wide firmware upgrading remotely via the BACnet/IP network. 
 
a. Mass firmware update of entire rooms. 
b. Mass firmware update of specifically selected rooms or areas. 
c. Mass firmware upgrade of specific products. 
 

B. WattStopper Product Number: LMCS-100, LMCI-100 
 
2.16 LMCP LIGHTING CONTROL PANELS  
 

A. Provide lighting control panels in the locations and capacities as indicated on the plans 
and schedules. Each panel shall be of modular construction and consist of the following 
components: 

 
1. Enclosure/Tub shall be NEMA 1, sized to accept an interior with 1 - 8 relays, 1 - 

24 relays and 6 four-pole contactors, or 1 - 48 relays and 6 four-pole contactors. 
2. Cover shall be configured for surface or flush wall mounting of the panel as 

indicated on the plans. The panel cover shall have a hinged and lockable door 
with restricted access to line voltage section of the panel. 

 
3. Interior assembly shall be supplied as a factory assembled component 

specifically designed and listed for field installation. The interior construction shall 
provide total isolation of high voltage (Class 1) wiring from low voltage (Class 2) 
wiring within the assembled panel. The interior assembly shall include 
intelligence boards, power supply, DIN rails for mounting optional Class 2 control 
devices, and individually replaceable latching type relays. The panel interiors 
shall include the following features: 
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a. Removable, plug-in terminal blocks with connections for all low voltage 
terminations. 

b. Individual terminal block, override pushbutton, and LED status light for 
each relay. 

c. Direct wired switch inputs associated with each relay shall support 2-wire 
momentary switches only.  

d. Digital inputs (four RJ-45 jacks) shall support 1-, 2-, 3-, 4-, and 8-button 
digital switches; digital IO modules capable of receiving 0-5V or 0-10V 
analog photocell inputs; digital IO modules capable of receiving 
momentary or maintained contact closure inputs or analog sensor inputs; 
digital daylighting sensors; and digital occupancy sensors. Inputs are 
divided into two separate digital networks, each capable of supplying 
250mA to connected devices. 

e. True relay state shall be indicated by the on-board LED and shall be 
available to external control devices and systems via BACnet. 

f. Automatically sequenced operation of relays to reduce impact on the 
electrical distribution system when large loads are controlled 
simultaneously. 

g. Group and pattern control of relays shall be provided through a simple 
keypad interface from a handheld IR programmer. Any set of relays can 
be associated with a group for direct on/off control or pattern (scene) 
control via a simple programming sequence using the relay override 
pushbuttons and LED displays for groups 1-8 or a handheld IR 
programmer for groups 1-99. 

h. Relay group status for shall be provided through LED indicators for 
groups 1-8 and via BACnet for groups 1-99. A solid LED indicates that the 
last group action called for an ON state and relays in the group are on or 
in a mixed state. 

i. Single-pole latching relays with modular plug-in design. Relays shall 
provide the following ratings and features: 
 
a) Electrical: 

i 30 amp ballast at 277V 
ii 20 amp ballast at 347V 
iii 20amp tungsten at 120V 
iv 30 amp resistive at 347V 
v 1.5 HP motor at 120V 
vi 14,000 amp short circuit current rating (SCCR) at 347V 
vii Relays shall be specifically UL 20 listed for control of plug-

loads 
b) Mechanical: 

i Replaceable, ½” KO mounting with removable Class 2 wire 
harness. 

ii Actuator on relay housing provides manual override and visual 
status indication, accessible from Class 2 section of panel. 

iii  Dual line and load terminals each support two #14 - #12 solid 
or stranded conductors. 

iv  Tested to 300,000 mechanical on/off cycles. 
 

4. Isolated low voltage contacts provide for true relay status feedback and pilot light 
indication. 
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5. Power supply shall be a multi-voltage transformer assembly with rated power to 
supply all electronics, occupancy sensors, switches, pilot lights, and photocells 
as necessary to meet the project requirements. Power supply to have internal 
over-current protection with automatic reset and metal oxide varistor protection. 

6. Where indicated, lighting control panels designated for control of emergency 
lighting shall be provided with factory installed provision for automatic bypass 
of relays controlling emergency circuits upon loss of normal power. Panels shall 
be properly listed and labeled for use on emergency lighting circuits and shall 
meet the requirements of UL924 and NFPA 70 - Article 700. 

7. Integral system clock shall provide scheduling capabilities for panel-only projects 
without DLM segment networks or BAS control. 
a. Each panel shall include digital clock capability able to issue system wide 

automation commands to up to (11) eleven other panels for a total of (12) 
twelve networked lighting control panels. The clock shall provide 
capability for up to 254 independent schedule events per panel for each 
of the ninety-nine system wide channel groups. 

b. The clock capability of each panel shall support the time-based energy 
saving requirements of applicable local energy codes.  

c. The clock module shall provide astronomic capabilities, time delays, blink 
warning, daylight savings, and holiday functions and will include a battery 
backup for the clock function and program retention in non-volatile 
FLASH memory. Clocks that require multiple events to meet local code 
lighting shut off requirements shall not be allowed. 

d. The clock capability of each panel shall operate on a basis of ON/OFF or 
Normal Hours/After Hours messages to automation groups that 
implement pre-configured control scenarios. Scenarios shall include: 
i Scheduled ON / OFF 
ii Manual ON / Scheduled OFF 
iii Astro ON / OFF (or Photo ON / OFF) 
iv Astro and Schedule ON / OFF (or Photo and Schedule ON / OFF) 

e. The user interface shall be a portable IR handheld remote control capable 
of programming any panel in the system (LMCT-100) 

f. The clock capability of each panel shall employ non-volatile memory and 
shall retain user programming and time for a minimum of 10 years. 

g. Schedules programmed into the clock of any one panel shall be capable 
of executing panel local schedule or Dark/Light (photocell or Astro) events 
for that panel in the event that global network communication is lost. 
Lighting control panels that are not capable of executing events 
independently of the global network shall not be acceptable. 

8. The lighting control panel can operate as a stand-alone system, or can support 
schedule, group, and photocell control functions, as configured in a Segment 
Manager controller, via a segment network connection.  

9. The lighting control panel shall support digital communications to facilitate the 
extension of control to include interoperation with building automation systems 
and other intelligent field devices. Digital communications shall be RS485 
MS/TP-based using the BACnet® protocol. 
a. The panel shall have provision for an individual BACnet device ID and 

shall support the full 222 range (0 – 4,193,304). The device ID description 
property shall be writable via the network to allow unique identification of 
the lighting control panel on the network. 
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b. The panel shall support MS/TP MAC addresses in the range of 0 − 127 
and baud rates of 9600k, 38400k, 76800k, and 115.2k bits per second. 

c. Lighting control relays shall be controllable as binary output objects in the 

instance range of 1 − 64. The state of each relay shall be readable and 
writable by the BAS via the object present value property. 

d. Lighting control relays shall report their true on/off state as binary input 

objects in the instance range of 1 − 64.  
e. The 99 group Normal Hours/After Hours control objects associated with 

the panel shall be represented by binary value objects in the instance 

range of 201 − 299. The occupancy state of each channel group shall be 
readable and writable by the BAS via the object present value property. 
Commanding 1 to a channel group will put all relays associated with the 
channel into the normal hours mode. Commanding 0 or NULL shall put 
the relays into the afterhours mode. 

f. Setup and commissioning of the panel shall not require manufacturer-
specific software or a computer. All configuration of the lighting control 
panel shall be performed using standard BACnet objects or via the 
handheld IR programming remote. Provide BACnet objects for panel 
setup and control as follows: 
 

i Binary output objects in the instance range of 1 − 64 (one per 
relay) for on/off control of relays. 

ii Binary value objects in the instance range of 1 − 99 (one per 
channel) for normal hours/after hours schedule control. 

iii Binary input objects in the instance range of 1 − 64 (one per relay) 
for reading true on/off state of the relays. 

iv Analog value objects in the instance range of 101 − 199 (one per 
channel group) shall assign a blink warn time value to each 
channel. A value of 5 shall activate the blink warn feature for the 
channel and set a 5-minute grace-time period. A value of 250 shall 
activate the sweep feature for the channel and enable the use of 
sweep type automatic wall switches.  
 

g. The description property for all objects shall be writable via the 
network and shall be saved in non-volatile memory within the 
panel. 

h. The BO and BV 1 − 99 objects shall support BACnet priority array 
with a relinquish default of off and after hours, respectively. 
Prioritized writes to the channel BV objects shall propagate 
prioritized control to each member relay in a way analogous to the 
BACnet Channel object described in addendum . 
(http://www.bacnet.org/Addenda/Add-135-2010aa.pdf) 

i. Panel-aggregate control of relay Force Off at priority 2 shall be 
available via a single BV5 object. Force On at priority 1 shall be 
available via a single BV4 object. 

j. Lockout of all digital switch buttons connected to a given panel 
shall be command-able via a single BV2 object. The lock status of 
any connected switch station shall be represented as BV101-196. 

 
10. WattStopper Product Number: LMCP8, LMCP24 or LMCP48  

 

http://www.bacnet.org/Addenda/Add-135-2010aa.pdf
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B. User Interface:  Each lighting control panel system shall be supplied with at least (1) 
handheld configuration tool (LMCT-100). As a remote programming interface, the 
configuration tool shall allow setup, configuration, and diagnostics of the panel without 
the need for software or connection of a computer. The user interface shall have the 
following panel-specific functions as a minimum. 

 
1. Set network parameters including panel device ID, MS/TP MAC address, baud 

rate and max master range. 
2. Relay Group creation of up to 99 groups. Group creation shall result in 

programming of all seven key relay parameters for member relays. The seven 
parameters are as follows:  After-hours Override Time Delay, Normal Hours 
Override Time Delay, Action on Transition to Normal Hours, Action on Transition 
to After Hours, Sensor Action During Normal Hours, Sensor Action During After 
Hours, Blink-Warn Time for After Hours. 

3. Program up to 254 separate scheduled events. Events shall occur on seven day 
intervals with each day selectable as active or inactive and shall be configurable 
as to whether the event is active on holidays. Holidays are also defined through 
the User Interface.  

4. Program up to 32 separate Dark/Light events. Events shall have a selectable 
source as either calculated Astro with delay, or a digital IO module with an 
integral 0-5V or 0-10V analog photocell. Dark/Light events shall occur on seven 
day intervals with each day selectable as active or inactive and shall be 
configurable as to whether the event is active on holidays. 

5. Button binding of digital switches to groups shall be accessible via the handheld 
IR remote and accomplished from the digital switch station. 

6. Programming of panel location information shall be accomplished by the 
handheld IR remote and include at a minimum LAT, LON, DST zone, and an 
approximate city/state location. 

7. An additional handheld IR remote may optionally be specified to be permanently 
mounted to the panel interior via a retractable anti-theft lanyard to allow for 
convenient programming of the panel while assuring that the handheld 
programmer is always present at that panel. An unlimited number of handheld IR 
remotes may also be purchased for facilities staff as determined by the end 
user’s representative. 

8. WattStopper Product Number: LMCT-100 
 

2.17 EMERGENCY LIGHTING CONTROL DEVICES 
 

A. Emergency Lighting Control Unit – A UL 924 listed device that monitors a switched 
circuit providing normal lighting to an area. The unit provides normal ON/OFF control of 
emergency lighting along with the normal lighting. Upon normal power failure the 
emergency lighting circuit will close, forcing the emergency lighting ON until normal 
power is restored. Features include: 
1. 120/277 volts, 50/60 Hz, 20 amp ballast rating 
2. Push to test button 
3. Auxiliary contact for remote test or fire alarm system interface 

 
B. WattStopper Product Numbers: ELCU-100, ELCU-200. 
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PART 3 – EXECUTION 
 

3.1 OPTIONAL PRE-INSTALLATION MEETING  
 

A. A factory authorized manufacturer’s representative shall provide the electrical contractor 
a functional overview of the lighting control system prior to installation. The contractor 
shall schedule the pre-installation site visit after receipt of approved submittals to review 
the following:  
1. Confirm the location and mounting of all digital devices, with special attention to 

placement of occupancy and daylighting sensors.  
2. Review the specifications for low voltage control wiring and termination. 
3. Discuss the functionality and configuration of all products, including sequences of 

operation, per design requirements.  
4. Discuss requirements for integration with other trades.  

 
3.2 CONTRACTOR INSTALLATION AND SERVICES 

 
A. Contractor to install all devices and wiring in a professional manner. All line voltage 

connections to be tagged to indicate circuit and switched legs. 
 
B. Contractor to install all room/area devices using manufacturer’s factory-tested Cat 5e 

cable with pre-terminated RJ-45 connectors. If pre-terminated cable is not used for 
room/area wiring, the contractor is responsible for testing each field-terminated cable 
following installation and shall supply the lighting controls manufacturers with test 
results. Contractor to install any room to room network devices using manufacturer-
supplied LM-MSTP network wire. Network wire substitution is not permitted and may 
result in loss of product warranty per DLM SEGMENT NETWORK section of 
specification. Low voltage wiring topology must comply with manufacturer’s 
specifications. Contractor shall route network wiring as shown in submittal drawings as 
closely as possible, and shall document final wiring location, routing and topology on as 
built drawings.  

 
C. Install the work of this Section in accordance with manufacturer’s printed instructions 

unless otherwise indicated. Before start up, contractor shall test all devices to ensure 
proper communication. 

D. Calibrate all sensor time delays and sensitivity to guarantee proper detection of 
occupants and energy savings. Adjust time delay so that controlled area remains lighted 
while occupied. 

 
E. Provide written or computer-generated documentation on the configuration of the system 

including room by room description including: 
 

1. Sensor parameters, time delays, sensitivities, and daylighting setpoints. 
2. Sequence of operation, (e.g., manual ON, Auto OFF. etc.) 
3. Load Parameters (e.g., blink warning, etc.) 

 
F. Post start-up tuning – After 30 days from occupancy contractor shall adjust sensor time 

delays and sensitivities to meet the Owner’s requirements. Provide a detailed report to 
the Architect / Owner of post start-up activity. 
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3.3 FACTORY SERVICES  
 

A. Upon completion of the installation, the manufacturer's factory authorized representative 
shall start up and verify a complete fully functional system.  

 
B. The Electrical Contractor shall provide both the manufacturer and the electrical engineer 

with three weeks written notice of the system start up and adjustment date.   

 
C. Upon completion of the system start up, the factory-authorized technician shall provide 

the proper training to the owner's personnel on the adjustment and maintenance of the 
system.  

 
3.4 OPTIONAL COMMISSIONING SUPPORT SERVICES  
 

A. On this project, a commissioning agent will be hired to verify the installation and 
programming of all building systems, which includes the lighting control system. 
Manufacturer should include an extra day of technician’s time to review the functionality 
and settings of the lighting control hardware with the commissioning agent, including 
reviewing submittal drawings and ensuring that instructions on how to configure each 
device are readily available. Manufacturer is NOT responsible for helping the 
commissioning agent inspect the individual devices. It will be the commissioning agent’s 
responsibility to create and complete any forms required for the commissioning process, 
although the manufacturer or contractor may offer spreadsheets and/or printouts to 
assist the agent with this task.  

 
B. The commissioning agent shall work with the Electrical Contractor during installation of 

the lighting control hardware to become familiar with the specific products. The agent 
may also accompany the manufacturer’s technicians during their start-up work to better 
understand the process of testing, calibration and configuration of the products. 
However, the contractor and manufacturer shall ensure that interfacing with the agent 
does not prevent them from completing the requirements outlined in the contract 
documents.  

 
3.5 OPTIONAL ACCEPTANCE TESTING SUPPORT SERVICES 

 
A. On all California projects, a certified lighting controls acceptance test technician 

(CLCATT) must verify the installation of the lighting control system. Manufacturer should 
include an extra day of factory technician’s time to assist the CLCATT review the 
functionality and settings of the lighting control hardware per the requirements in the 
California State forms. It will be the CLCATT’s responsibility to create and complete any 
forms required for the commissioning process, although the manufacturer or contractor 
may offer spreadsheets and/or printouts to assist the CLCATT with this task. 

 
END OF SECTION 260425 
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SECTION 260426 - OCCUPANCY SENSORS 
 
PART 1 - GENERAL 
 
1.1 CONTRACT REQUIREMENTS 
 

A. Applicable Provisions of the Conditions of the Contract and Division 1 General 
Requirements govern work in this section.   Submit shop drawings for checking and 
approval. 

 
1.2 WORK INCLUDED 
 

A. Contractor's work to include all labor, materials, tools, appliances, control hardware, 
sensor, wire, junction boxes and equipment necessary for and incidental to the delivery, 
installation and furnishing of a completely operational occupancy sensor lighting control 
system, as described herein. 
 

B. Contractor/Supplier shall examine all general specification provisions and drawings for 
related electrical work required as work under Division 26. 
 

C. Contractor shall coordinate all work described in this section with all other applicable plans 
and specifications, including but not limited to wiring, conduit, fixtures, HVAC systems and 
building management systems. 

 
1.3 EQUIPMENT QUALIFICATION 
 

A. Products supplied shall be from a single manufacturer that has been continuously involved 
in manufacturing of occupancy sensors for a minimum of five (5) years. Mixing of 
manufacturers shall not be allowed. 
 

B. All components shall be U.L. listed, offer a five (5) year warranty and meet all state and 
local applicable code requirements. 
 

C. Products shall be manufactured by an ISO 9002 certified manufacturing facility and shall 
have a defect rate of less than 1/3 of 1%. 
 

D. Wall switch products must be capable of withstanding the effects of inrush current. 
Submittals shall clearly indicate the method used. 

  
1.4 SYSTEM DESCRIPTION 
 

A. The objective of this section is to ensure the proper installation of the occupancy sensor 
based lighting control system so that lighting is turned off automatically after reasonable 
time delay when a room or area is vacated by the last person to occupy said room or area. 
 

B. The occupancy sensor based lighting control shall accommodate all conditions of space 
utilization and all irregular work hours and habits. 
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C. Contractor shall warrant all equipment furnished in accordance to this specification to be 
undamaged, free of defects in materials and workmanship, and in conformance with 
specifications. The suppliers obligation shall include repair or replacement, and testing 
without charge to the owner, all or any parts of equipment which are found to be damaged, 
defective or non-conforming and returned to the supplier. The warranty shall commence 
upon the owner's acceptance of the project. Warranty on labor shall be for a minimum 
period of one (1) year. 

 
1.5 SUBMITTALS 
 

A. Manufacturer shall substantiate conformance to this specification by supplying the 
necessary documents, performance data and wiring diagrams.  Any deviations to this 
specification must be clearly stated by letter and submitted. 
 

B. Submit a lighting plan clearly marked by manufacturer showing proper product, location 
and orientation of each sensor. 
 

C. Submit any interconnection diagrams per major subsystem showing proper wiring. 
 

D. Submit standard catalog literature which includes performance specifications indicating 
compliance to the specification. 
 

E. Catalog sheets must clearly state any load restrictions when used with electronic 
ballasts. 

  
1.6 SYSTEM OPERATION 
 

A. It shall be the contractor's responsibility to make all proper adjustments to assure 
owner's satisfaction with the occupancy system, or; 
 

B. Factory Startup:  It shall be the manufacturer's responsibility to verify all proper 
adjustments and train owner's personnel to ensure owner's satisfaction with the 
occupancy system.   

 
PART 2 - SPECIFIC REQUIREMENTS 
 
2.1 ACCEPTABLE MANUFACTURERS 
 

A. Watt Stopper, Lutron or approved equal. 
 
 2.2  PRODUCTS 

 
A. See Drawings for Occupancy Sensor Type and Model Numbers – Watt Stopper Model 

Numbers as Basis 2 for Specification of Equipment to be supplied.  
 
B. Wall switch sensors shall be capable of detection of occupancy at desktop level up to 300 

square feet, and gross motion up to 1000 square feet.  
 
C. Wall switch sensors shall accommodate loads from 0 to 800 watts at 120 volts; 0 to 

1200watts at 277 volts and shall have 180˚ coverage capability. 
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D. Wall switch products shall utilize Zero Crossing Circuitry which increases relay life, 
protects from the effects of inrush current, and increases sensor’s longevity. 

 
E. Wall switch sensors shall have no leakage current to load, in manual or in Auto/Off mode 

for safety purposes and shall have voltage drop protection. 
 
F. Wall switch sensors shall provide a field selectable option to convert sensor operation 

from automatic-ON to manual-ON. 
 
G. Where specified, vandal resistant wall switch sensors shall utilize a hard lens with a 

minimum 1.0mm thickness. Products utilizing a soft lens will not be considered. 
 
H. Passive infrared sensors shall utilize Pulse Count Processing and Digital Signature 

Analysis to respond only to those signals caused by human motion. 
 
I. Passive infrared sensors shall provide high immunity to false triggering from RFI (hand-

held radios) and EMI (electrical noise on the line). 
 
J. Passive infrared sensors shall have a multiple segmented Fresnel lens, in a multiple-tier 

configuration, with grooves-in to eliminate dust and residue build-up. 
 
K. Where specified, passive infrared and dual technology sensors shall offer daylighting 

footcandle adjustment control and be able to accommodate dual level lighting. 
 
L. Dual technology sensors shall be either corner mounted or ceiling mounted in such a way 

as to minimize coverage in unwanted areas. 
 
M. Dual technology sensors shall consist of passive infrared and ultrasonic technologies for 

occupancy detection. Products that react to noise or ambient sound shall not be 
considered. 

 
N Ultrasonic sensors shall utilize Advanced Signal Processing to adjust the detection 

threshold dynamically to compensate for constantly changing levels of activity and air flow 
throughout controlled space. 

 
O. Ultrasonic operating frequency shall be crystal controlled at 25 kHz within ± 0.005% 

tolerance, 32 kHz within ± 0.002% tolerance, or 40 kHz ± 0.002% tolerance to assure 
reliable performance and eliminate sensor cross-talk.  Sensors using multiple frequencies 
are not acceptable. 

 
P. All sensors shall be capable of operating normally with electronic ballasts, PL lamp 

systems and rated motor loads. 
 

Q. Coverage of sensors shall remain constant after sensitivity control has been set.  No 
automatic reduction shall occur in coverage due to the cycling of air conditioner or heating 
fans. 
 

R. When specified, sensors shall utilize SmartSet™ technology for automatically adjustable 
time delay and sensitivity settings. 
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S. All sensors shall have readily accessible, user adjustable settings for time delay and 
sensitivity.  Settings shall be located on the sensor (not the control unit) and shall be 
recessed to limit tampering. 
 

T. In the event of failure, a bypass manual override shall be provided on each sensor.  When 
bypass is utilized, lighting shall remain on constantly or control shall divert to a wall switch 
until sensor is replaced.  This control shall be recessed to prevent tampering. 
 

U. All sensors shall provide an LED as a visual means of indication at all times to verify that 
motion is being detected during both testing and normal operation. 
 

V. Where specified, sensor shall have an internal additional isolated relay with Normally 
Open, Normally Closed and Common outputs for use with HVAC control, Data Logging 
and other control options.  Sensors utilizing separate components or specially modified 
units to achieve this function are not acceptable. 
 

W. All sensors shall have UL rated, 94V-0 plastic enclosures. 
 

X. Outdoor sensors shall have UL 773A ratings. EWF outdoor sensors shall additionally have 
UL 1571 ratings. 
 

Y. EW-100 outdoor sensors shall cover up to 35 feet, with a field of view of 180 degrees. 
EW-200 shall cover up to 52.5 feet, with a field of view of 270 degrees. EN-100 outdoor 
sensors shall cover up to 35 feet, with a field of view of 90 degrees. EN-200 outdoor 
sensors shall cover up to 100 feet, with a long range lens view. 
 

Z. EWF outdoor sensors shall include polycarbonate lamp holders that accept PAR 20 or 38 
lamps up to 150W per lamp. 
 

AA. Outdoor sensors shall have an operating temperature range of -40°F to +130°F. 
 

BB. To ensure complete protection from weather elements and exposure, outdoor sensors 
shall be manufactured with precision double-shot tooling and contain internal silicon 
gaskets. 
 

CC. HID controller shall be compatible with all types of High Intensity Discharge (HID) lamps, 
including Metal Halide, Metal Halide Pulse Start, and High Pressure Sodium. 
 

DD. HID controller shall operate with HID lamps utilizing Constant Wattage Autotransformer 
(CWA) type ballasts. 
 

EE. To avoid lamp damage during the HID power up period, the HID controller shall maintain 
a full light level  during lamp warm up for 15 minutes. 
 

FF. To maximize lighting control scenarios, the HID controller shall be compatible with any 24 
VDC controlling device, such as occupancy sensors, time switches, control panels, or 
photocells. 
 

GG. The HID controller shall be capable of linking to other HID control modules to enable 
effective multi-zone control. More than 100 individual devices shall be capable of being 
connected. 
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2.3 CIRCUIT CONTROL HARDWARE - CU 

 
A. Control Units - For ease of mounting, installation and future service, control unit(s) shall 

be able to externally mount through a 1/2" knock-out on a standard electrical enclosure 
and be an integrated, self-contained unit consisting internally of an isolated load switching 
control relay and a transformer to provide low-voltage power.  Control unit shall provide 
power to a minimum of two (2) sensors. 

 
B. Relay Contacts shall have ratings of: 
 13A - 120 VAC Tungsten 
 20A - 120 VAC Ballast 
 20A - 277 VAC Ballast 
 
C. Control wiring between sensors and controls units shall be Class II , 18-24 AWG, stranded 

U.L. Classified, PVC insulated or TEFLON jacketed cable suitable for use in plenums, 
where applicable. 

 
D. Minimum acceptable wire gauge from the circuit control hardware relays shall be #14 

AWG. 
 

PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. It shall be the contractor's responsibility to locate and aim sensors in the correct location 
required for complete and proper volumetric coverage within the range of coverage(s) of 
controlled areas per the manufacturer's recommendations. Rooms shall have ninety (90) 
to one hundred (100) percent coverage to  completely cover the controlled area to 
accommodate all occupancy habits of single or multiple occupants at any location within 
the room(s). The locations and quantities of sensors shown on the drawings are 
diagrammatic and indicate only the rooms which are to be provided with sensors. The 
contractor shall provide additional sensors if required to properly and completely cover the 
respective room.  
 

B. It is the contractor’s responsibility to arrange a pre-installation meeting with manufacturer's 
factory authorized representative, at owner's facility, to verify placement of sensors and 
installation criteria. 
 

C.      Proper judgment must be exercised in executing the installation so as to ensure the best 
possible     installation in the available space and to overcome local difficulties due to 
space limitations or    interference of structural components. The contractor shall also 
provide, at the owner's facility, the training necessary to familiarize the owner's personnel 
with the operation, use, adjustment, and problem solving diagnosis of the occupancy 
sensing devices and systems. 

 
3.2 FACTORY COMMISSIONING  
 

A. Upon completion of the installation, the system shall be completely commissioned by the 
manufacturer's factory authorized technician who will verify all adjustments and sensor 
placement to ensure a trouble-free occupancy-based lighting control system.  
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B. The electrical contractor shall provide both the manufacturer and the electrical engineer 

with ten working days written notice of the scheduled commissioning date.  Upon 
completion of the system fine tuning the factory authorized technician shall provide the 
proper training to the owner's personnel in the adjustment and maintenance of the 
sensors.  

 
END OF SECTION 260426 
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SECTION 260450 - CABINETS AND ENCLOSURES 
 

PART 1 - GENERAL 
 

Applicable Provisions of the conditions of the Contract and Division 1 General Requirements 
govern the work in this section. Submit shop drawings for checking and approval. 
 

1.1 WORK INCLUDED 
 

A. The work under this section shall include the furnishing of all materials, labor, tools and 
services necessary to install hinged cover enclosures to complete all work shown on the 
Drawings or specified herein. 

 

1.2 REFERENCES 
 

A. NEMA 250 - Enclosures for electrical equipment (1000 volts maximum). 
 

B. Submittals - Submit product data under Provisions of Contract and Division 1. 
 

PART 2 - PRODUCTS 
 

2.1 HINGED COVER ENCLOSURES 
 

A. Construction: NEMA 250; Type 1 and 3R steel. 
 

B. Finished: Manufacturer's standard enamel finish. 
 

C. Covers: Continuous hinge, held closed by operable by key. 
 

D. Provide barriers between normal and emergency wiring. Barriers shall be of non-current 
carrying material of adequate thickness for mechanical strength but in no case less than 
1/4”. Each barrier shall have an angle iron framing support all around. 

 

2.2 FABRICATION 
 

A. Shop assemble enclosures in accordance with ANSI/NEMA ISC 6. 
 

B. Provide knockouts on enclosures. 
 
PART 3 - EXECUTION 
 

3.1 INSTALLATION 
 

A. Install enclosures plumb, Anchor securely to wall and structural supports at each corner, 
minimum. 

 

B. Provide necessary feet for free-standing equipment enclosures. 
 

C. Install trim plumb.  
 

END OF SECTION 260450 
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SECTION 260500 - SUPPORTING DEVICES 
 
PART 1 - GENERAL 
 

Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section. Submit shop drawings for checking and approval. 
 
1.1 WORK INCLUDED 
 

A. The work under this section shall include the furnishing of all material, labor, tools and 
services necessary to install rigid metal conduit, electrical metallic tubing and flexible 
metal conduit, including all fittings to complete all work shown on the Drawings or 
specified herein. 

 
1.2 RELATED WORK 
 

A. Conduit and equipment supports. 
 

B. Fastening hardware. 
 
1.3 REFERENCES 
 

A. Conduit supports. 
 
1.4 QUALITY ASSURANCE 
 

A. Support system shall be adequate for weight of equipment and conduit, including wiring, 
which they carry. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. Support channel: Galvanized or painted steel. 
 

B. Hardware: Corrosion resistant. 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Fasteners in Pre-Cast Concrete: Fastener system of type for suitable for application 
indicated, fabricated from corrosion-resistant materials, with clips or other necessary 
devices for attaching hangers of type required and with capability to sustain, without 
failure, a load equal to 10 times that imposed by ceiling construction, as determined by 
testing in accordance to ASTM E1190 conducted by a qualified independent agency. 
Anchors shall not be installed where reinforcing strands are located in plank. Review 
pre-cast plank shop drawings to determine location. 
 

B. Refer to pre-cast concrete plank shop drawings for location of strand reinforcing and 
cores. Do not anchor where reinforcing is located. Use fasteners in concrete, toggle 
bolts or thru-core anchors with plates supported on top of plank in cores. 
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C. Fasten hanger rods, conduit clamps, outlet, junction boxes to building structure using 

preset inserts, beam clamps and spring steel clips. 
 

D. Use toggle bolts or hollow wall fasteners in hollow masonry, plaster, or gypsum board 
partitions and walls; Expansion anchors or preset inserts in solid masonry walls; self-
drilling anchors or expansion anchors on concrete surfaces; sheet metal screws in sheet 
metal studs and wood screws in wood construction. 

 
E. Do not fasten supports to piping, ductwork, mechanical equipment, or conduit. 

 
F. Do not use powder-actuated anchors. 

 
G. Fabricate supports from structural steel or steel channel, rigidly welded or bolted to 

present a neat appearance. Use hexagon head bolts with spring lock washers under all 
nuts. 

 
H. In wet locations install free-standing electrical equipment on concrete pads. 

 
I. Install surface mounted cabinets and panelboards with minimum of four anchors. 

Provide steel channel supports to stand cabinet one inch off wall. 
 

J. Bridge studs top and bottom with channels to support flush mounted cabinets and 
panelboards in stud walls. 

 
END OF SECTION 260500 
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SECTION 260550 - GENERAL LABELING AND IDENTIFICATION 
 

PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section. Submit shop drawings for checking and approval. 
 
1.1 WORK INCLUDED 
 

A. The work under this section shall include the furnishing of all material, labor, tools and 
services necessary to install nameplates, tape labels, wire markers, conduit color coding 
to complete all work shown on the Drawings or specified herein. 

 
1.2 RELATED WORK 
 

A. Painting. 
 
1.3 SUBMITTALS 
 

A. Submit shop drawings under provisions of Division 1. 
 

B. Include schedule for nameplates and tape labels. 
 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. Nameplates: Engraved three-layer laminated plastic, white letters on a black 
background. 

 
B. Tape labels: Embossed adhesive tape with 3/16 inch black letters on a white 

background. 
 

C. Wire and cable markers: Cloth markers, split sleeve or tubing type. 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. De-grease and clean surfaces to receive nameplates and tape labels. 
 

B. Install nameplates and tape labels parallel to equipment lines. 
 

C. Secure nameplates to equipment fronts using screws, rivets, or adhesive. Secure 
nameplate to inside face of recessed panelboard doors in finished locations. 

 

D. Embossed tape will not be permitted for any application. Use embossed tape only for 
identification of individual wall switches and receptacles and control device stations. 

3.2 WIRE IDENTIFICATION 
 

A. Provide wire markers on each conductor in panelboard gutters, pull boxes, outlet and 
junction boxes and at load connection. Identify each branch circuit or feeder number for 
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power and lighting circuits and each control wire number as indicated on equipment 
manufacturer's shop drawings for control wiring. 

 
3.3 NAMEPLATE ENGRAVING SCHEDULE 
 

A. Provide nameplates to identify all electrical distribution, control equipment and loads 
served including year of installation. Letter height: 1/2 inch for individual switches, loads 
served, distributions and control equipment identification. For example: 

 
 
 

 
B. Panelboards:  3/4 inch, identify equipment designation. 1/2 inch, identify voltage rating 

and source of power. 
 

C. Individual circuit breakers, switches and motor starters in panelboards, switchboards and 
motor control centers: 1/4 inch, identify circuit and load served, including location. 

 
D. Individual circuit breakers, enclosed switches and motor starters: 1/2 inch, identify load 

served. 
 
3.4 FIRE ALARM 

   
A. All fire alarm raceway components shall be painted red and identified. 

 
END OF SECTION 260550 
 
 

MP-1 

INSTALLED 2024 
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SECTION 260575 - INTERIOR LUMINAIRES 
 

PART 1 - GENERAL 
 

Applicable provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  Submit shop drawings for checking and approval. 
 
1.1 WORK INCLUDED 
 

A. Interior luminaires and accessories. 
 

B. Emergency lighting units. 
 

C. Exit signs. 
 

D. LED Driver. 
 

E. LED dimming and controls. 
 

F. LED emergency power supply. 
 

G. Lamps. 
 

H. Luminaire accessories. 
 
1.2 REFERENCES 
 

A. ANSI/IES RP-16-10 – Nomenclature and Definitions for Illuminating Engineering. 
 
B. ANSI C78.37 7 – Specifications for the Chromaticity of Solid-State Lighting (SSL) 

Products. 
 

C. IES LM-79-08 – Electric and Photometric Measurements of Solid-State Lighting 
Products. 
 

D. IES LM-80-08 – Measuring Lumen Maintenance of LED Light Sources. 
 

E. IES 7M-21-11 – Projecting Long Term Lumen Maintenance of LED Light Sources. 
 

F. IES LM-82-11 – IES Approved Method for the Characterization of LED Light Engines 
and LED Lamps for Electrical and Photometric Properties as a Function of Temperature. 
 

G. UL 8750 – LED Equipment for Use in Lighting Products. 
 

H. NEMA WD 6 - Wiring Devices – Dimensional Requirements. 
 

I. NFPA 70 - National Electrical Code. 
 

J. NFPA 101- Life Safety Code. 
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1.3 QUALIFICATIONS  
 

A. Manufacturer: Company specializing in manufacturing the Products specified in this 
section with minimum five (5) years documented experience. 
 

1.4 REGULATORY REQUIREMENTS  
 

A. Conform to requirements of NFPA 70 and to requirements of NFPA 101. 
 

B. Products: Listed and classified by Underwriters Laboratories, Inc. (UL), American 
National Standards Institute (ANSI) and Illuminating Engineering Society (IES). 

 
1.5 SUBSITITUTIONS 
 

A. All proposed substitutions must be submitted with each light fixture specification 
cutsheet, accompanied with footcandle calculation for all spaces, provided for Architect 
and Engineer’s review, prior to approval. 

 
B. If the substitution is accepted, the contractor accepts responsibility and associated costs 

for all required modifications to circuitry, devices, and wiring. 
 
PART 2 - PRODUCTS 
 
2.1 LUMINAIRES 
 

A. Furnish Products as scheduled. 
 
2.2 EXIT SIGNS 
 

A. Manufacturers:  As scheduled. 
 
B. Description:  Exit sign fixture suitable for use as emergency lighting unit.  

 
C. Housing:  Extruded aluminum or steel as per schedule. 

 
D. Face:  Aluminum stencil face with red letters, unless otherwise noted. 

 
E. Directional Arrows:  Universal type for field adjustment, direction per drawing. 

 
F. Mounting:  Universal, for field selection or per drawing. 

 
G. Lamps:  L.E.D. 

 
H. Input Voltage:  As scheduled. 
 

2.3 LED DRIVERS 
 

A. Manufacturers:  As scheduled. 
 
B. Voltage:  As scheduled. 
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2.4 LAMPS 
 

A. Lamp Types: As specified for luminaire.  LED source. 
 
PART 3 - EXECUTION 
 

3.1 INSTALLATION 
 

A. Install suspended luminaires and exit signs using pendants supported from swivel 
hangers.  Provide pendent length required to suspend luminaire at indicated height. 

 
B. Support luminaires 2 x 4 foot (600 x 1200 mm) and larger in size independent of ceiling 

framing. 
 

C. All lay-in luminaries shall be supported with chains to building structure. 
 

D. Install surface mounted luminaires and exit signs plumb and adjust to align with building 
lines and with each other.  Secure to prevent movement. 

 
E. Exposed Grid Ceilings: Support surface mounted luminaires on grid ceiling directly from 

building structure.  Provide auxiliary members spanning ceiling grid members to support 
surface mounted luminaires.  Fasten surface mounted luminaires to ceiling grid 
members using bolts, screws, rivets, or suitable clips. 

 
F. Install wall mounted luminaires, emergency lighting units and exit signs at 80” above 

finished floor, unless otherwise noted. 
 

G. Install accessories furnished with each luminaire. 
 

H. Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

 
I. Bond products and metal accessories to branch circuit equipment grounding conductor. 

 
J. Install specified lamps in each emergency lighting unit, exit sign, and luminaire. 

 
3.2 FIELD QUALITY CONTROL 
 

A. Operate each luminaire after installation and connection.  Inspect for proper connection 
and operation. 

 
3.3 ADJUSTING  
 

A. Aim and adjust luminaires as indicated. 
 
B. Position exit sign directional arrows as indicated. 
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3.4 CLEANING 
 

A. Clean electrical parts to remove conductive and deleterious materials. 
 
B. Remove dirt and debris from enclosures. 

 
C. Clean photometric control surfaces as recommended by manufacturer. 

 
D. Clean finished and touch up damage. 

 
3.5 PROTECTION OF FINISHED WORK 

 
A. Relamp luminaires that have failed lamps as substantial completion. 

 
END OF SECTION 260575 
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SECTION 260600 - DISCONNECT SWITCHES 
 
PART 1 - GENERAL 
 
Applicable provisions of the conditions of the Contract and Division 1 General Requirements 
govern the work in this section. Submit shop drawings for checking and approval. 
 
1.1 WORK INCLUDED 
 

A. The work under this section shall include the furnishing of all materials, labor, tools and 
services necessary to install disconnect switches, fuses and enclosures to complete all 
work shown on the Drawings or specified herein. 

 
1.2 SUBMITTALS 
 

A. Submit product data under Provisions of Contract and Division 1. 
 

B. Include outline Drawings with dimensions, equipment ratings for voltage, capacity, 
horsepower and short circuit. 

 
PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS - DISCONNECT SWITCHES 
 

A. Siemens. 
 

B. Square 'D'. 
 

C. General Electric. 
 

D. Or approved equal. 
 
2.2 DISCONNECT SWITCHES 
 

A. Fusible switch assemblies:  Quick-make, quick-break, load interrupter enclosed knife 
switch with externally operable handle interlocked to prevent opening front cover with 
switch is in ON position. Handle lockable in OFF position. Fuse clips:  Designed to 
accommodate class R, J fuses.  

 
B. Non-fusible switch assemblies:  Quick-make, quick-break, load interrupter enclosed knife 

switch with externally operable handle interlocked to prevent opening front cover with 
switch in ON position. Handle lockable in OFF position. 

 
C. Enclosures: NEMA Type 1; 3R; 4 as indicated on Drawings. 
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2.3 ACCEPTABLE MANUFACTURERS - FUSES 
 

A. Bussman. 
 

B. Ferraz-Shawmut. 
 
C. Or approved equal. 

 
2.4 FUSES 
 

A. Fuses 600 amperes and less: ANSI/UL 198E, class RK1; RK5; Dual element, current 
limiting, time delay, 250 volt. 

 
B. Interrupting rating: 200,000 rms amperes. 

 
C. An additional fuse of each size is required to be supplied. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install disconnect switches where indicated on Drawings. 
 

B. Install fuses in fusible disconnect switches. 
 

C. Disconnects installed outdoors shall have NEMA 3R enclosures. 
 

D. Disconnects installed indoors in dry locations shall have NEMA 1 enclosure. 
 
END OF SECTION 260600  
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SECTION 260650 - GROUNDING 
 

PART 1 - GENERAL 
 
Applicable provisions of the conditions of the Contract and Division 1 General Requirements 
govern the work in this section. Submit shop drawings for checking and approval.  
 
1.1 WORK INCLUDED 

 
A. The work under this section shall include the furnishing of all materials, labor, tools and 

services necessary to install the power system grounding to complete all work shown on 
the Drawings or specified herein. 

 
1.2 RELATED WORK 

 
A. Panelboards. 

 
B. Raceways. 

 
C. Connection Equipment. 

 
D. Electric Equipment. 

 
E. Tests and Acceptance. 

 
F. Transformers. 
 
G. Electric Service. 

 
1.3 SUBMITTALS 

 
A. Manufacturers' data, catalog cuts of ground rods, connectors, bushings, etc., along with 

recommended installation procedures. 
 

PART 2 - PRODUCTS 
 

2.1 WIRING 
 

A. All wiring used for grounding shall be insulated copper, unless otherwise noted. Size 
shall be in accordance with code for the application, minimum #12. 

 
B. Where used in conjunction with computer equipment, grounding conductors shall be 

equal in size to the phase conductors. 
 

C. Avoid splices in ground conductors. 
 
2.2 RACEWAY 

 
A. Grounding continuity shall be maintained for all metallic raceways. 
 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 

 

 260650-2 GROUNDING 

B. Provide bonding jumpers across metal parts separated by non-conducting materials. 
 

C. Where a grounding conductor is installed as a supplement to metallic raceway serving 
as the equipment grounding conductor, bonding conductor to the raceway at each end. 

 
D. All raceway accessories, such as locknuts, bushings, expansion fittings, etc. shall be 

installed to provide maximum metal-to-metal bonding. 
 

2.3 CLAMPS 
 

A. Provide approved ground clamps for connecting grounding conductors to pipe, conduits, 
wireways, building steel, grounding rods, etc. 

 
B. Where bond will be in an inaccessible location or as an alternate to ground clamps, 

provide exothermic weld, similar to Cadweld. 
 

2.4 ACCESSORIES 
 

A. Provide all necessary accessories of appropriate size and material for connection or 
termination of grounding conductors including: 

 
1. Straps. 
2. Clamps. 
3. Lugs. 
4. Bars and buses. 
5. Isolators (where applicable). 
6. Locknuts and bushings. 

 
2.5 ACCEPTABLE MANUFACTURERS 

 
A. Copperweld. 

 
B. Cadweld (for exothermic welds). 

 
C. O.Z. Gedney. 

 
D. Burndy. 

 
PART 3 - EXECUTION 

 
3.1 SERVICE ENTRANCE/SWITCH 

 
A. Coordinate all bonding and grounding requirements of the service entrance with the 

utility company. 
 

B. Provide ground lug in each switchboard, minimum 25% of phase bus, along entire length 
of switchboard. 

 
C. Separately connect each ground to existing grounding electrode. Test existing grounding 

electrode for proper resistance values and provide all necessary modifications required.  
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3.2 TRANSFORMERS 
 

A. Bond each transformer secondary neutral to nearest building structural column or beam 
via transformer case grounding stud. 

 
B. Provide jumper between transformer case and all conduit bushings. 

 
C. Where a separate equipment-grounding conductor is provided the primary and/or 

secondary feeders, bond to transformer grounding stud.  
 

D. Where isolation shield is provided, bond to transformer grounding stud. 
 

E. Where a separate ground riser is provided in addition to or instead of building steel; 
bond transformer-grounding stud to the ground riser. 

 
3.3 STRUCTURAL STEEL BUILDINGS 
 
  A. Select a column common to aligned electric closets as the bonding column for grounding 

of transformer neutrals, isolated grounds and separate equipment grounding conductors. 
 
  B. All grounding conductors in each closet shall be bonded in close proximity to one 

another. 
 
  C. Where a grounding conductor to be bonded is not in proximity to the common column, 

bond to the nearest column or structural beam. 
 
  D. Provide bonding jumper strap across all structural expansion joints where the   

grounding integrity of the structural system is reduced 
 
3.4 RACEWAYS 

 
A. Grounding continuity is to be maintained for all metallic raceways. Provide necessary 

clamps, bushings, straps and locknuts to assure continuity. 
B. For non-metallic or flexible raceways, provide a separate equipment-grounding 

conductor bonded to both ends. 
 
C. Where indicated, an additional equipment-grounding conductor shall be provided in 

metallic raceway. 
 

D. Where indicated, an isolated ground conductor shall be provided in addition to the 
equipment-grounding conductor. Bond at each end to the isolated ground terminal 
identified. 
 

3.5 EQUIPMENT 
 

A. All equipment shall be grounded. 
 

B. Where isolated grounding is indicated, it shall be for the isolation of internal equipment 
components only. All metallic enclosures of such equipment shall be connected to the 
equipment ground system. 
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3.6 PANELBOARDS 
 

A. All panelboards and distribution panels shall be provided with a ground bar bonded to 
the enclosure. Provide an isolated ground bar connected to the incoming feeder ground 
where indicated. 

 
3.7 TESTING 
 

A. Upon completion of the installation, confirm the grounding continuity of all raceways, 
conductors and equipment. Maximum allowable resistance is 25 ohms. 

 
3.8 RECORD DRAWINGS 
 

A. Submit record As-Built Drawings indicating the location of all points where grounding 
conductors are bonded to steel, rods, plates, etc. 

 
B. Indicate the location of all grounding buses not installed within distribution equipment. 

 
END OF SECTION 260650 
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SECTION 260675 - HIGH PERFORMANCE K-7 DRY-TYPE TRANSFORMERS 
 
PART 1 - GENERAL 
 
Applicable provisions of the conditions of the Contract and Division 1 General Requirements govern 
the work in this section.  Submit shop drawings for checking and approval. 
 
1.1 WORK INCLUDED 

 
A. Fabricate and test low voltage dry-type distribution transformers as described in this 

specification and on the Drawings. 
 

1.2 SUMMARY 
 

A. Transformers on this project significantly exceed basic DOE 2016 requirements being 
optimized to provide 33% energy savings on average compared to a comparable DOE 2016 
transformer when feeding predominately eletronic equipment in the 0-25% loading range. 
 

B. General Purpose Transformers do NOT meet this specification as they do not carry a UL 
Listing for this application. 

 
C. Other highlights of requirements of this specification include: 

 
1. Copper wound 
2. K-7 rated 
3. No load loss limits 
4. Efficiency under nonlinear loading to ensure real world performance 
5. 105% continuous duty overload capacity 
6. Performance Validation Reports for each unit shipped on project signed by 

professional engineer  
7. Lockable Hinged Door to reduce arc flash risk when accessing for maintenance & 

thermal scans 
 

D. Information to be submiited with bid: 
 
1. Line-by-line compliance, deviation, exception for this specification 
2. Performance Guarantee by Manufacturer that ALL transformers on this project will 

meet specified performance.  
3. Failure to provide this information will result in a non-compliant  proposal. 

 
1.3 REFERENCES 

 
A. US Department of Energy, 10 CFR Part 431 – Energy Efficiency Program for Certain 

Commercial and Industrial Equipment, Subpart K – Distribution Transformers. 
 

B. US Department of Energy, 10 CFR Part 429 – Certification, Compliance, and Enforcement 
for Consumer Products and Commercial and Industrial Equipment. 
 

C. ANSI/NEMA ST 20 - 2014 - Dry Type Transformers for General Applications. 
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E. Metering Standards: 
 
1. Computational algorithms per IEEE Std 1459-2000 
2. UL 916, UL 61010C-1 CAT III 
 

F. IEEE C57.110-2008 – IEEE Recommended Practice for establishing liquid-filled and dry-type 
power distribution transformer capability when feeding nonsinusoidal load currents 
 

G. IEEE Std C57.12.91-1995 Standard Test Code for Dry-Type Transformers 
 

H. IEEE-1100 – Recommended Practice for Powering and Grounding Sensitive Electronic 
Equipment 
 

I. LEED – Leadership in Energy and Environmental Design, U.S. Green Building Council. 
 

J. Seismic Qualification References: International Building Code, 2006/2009 Edition, California 
Building Code, 2007/2010 Edition, ASCE Standard 7, 2005 Edition to OSHPD CAN 2-
1708A.5, Rev. , ICC-ES AC 156, Effective 01/01/2007, OSHPD  
 

K. ISO 9001:2008 – International Standards Organization - Quality Management System 
 

L. ISO 14001:2004 – International Standards Organization - Environmental Management 
System 
 

M. ISO 17025 – International Standards Organization - General requirements for the 
competence of testing and calibration laboratories 

 
1.4    BID PROPOSAL 

 
A. Compliance Review 

 
1. Submit  a complete  copy  of these specifications  with each subparagraph  marked 

either "compliance", "deviation", or "exception".  Fully describe  all deviations and 
exceptions taken to this specification. 
 
a. "Compliance": Comply with no exceptions. 

 
b. "Deviation": Comply  with deviations.    For each  and every  deviation, provide  

a numbered  footnote with reasons for the proposed deviation and how the 
intent of the Specification can be satisfied. 
 

c. "Exception": Exception, do not comply.  For each and every exception, provide 
a numbered footnote with reasons and possible alternatives. 
 

2. Unless  a deviation  or  exception  is specifically  noted  in  the Compliance  Review, 
it is assumed that the Bidder is in complete compliance with this Specification. 
Deviations or exceptions  taken in cover letters, subsidiary  documents, by omission  
or by contradiction do not release the Bidder from being in complete compliance,  
unless the exception or deviation has been specifically noted in the Compliance 
Review. Bidders may submit the latest state-of-the-art components and their standard 
control components in lieu of the specified items.   All deviations from the 
Specifications must be approved by the Architect/Engineer. 
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3. Failure to provide this information will result in a non-compliant  proposal. 

 
1.5 SUBMITTALS - Submit product data including the following: 

 
A. Manufacturer documentation guaranteeing that ALL units on the project will comply with the 

performance requirements of this specification. 
 

B. Where one or more of the integrated transformer options is selected for this project, provide 
associated documentation. 
 

C. Insulation system impregnant data sheet as published by supplier. 
 

D. Construction details including enclosure dimensions, kVA rating, primary & secondary 
nominal voltages, voltage taps, BIL, unit weight 

E. Basic Performance characteristics including insulation class, temperature rise, core and coil 
materials, impedances & audible noise level, unit weight 
 

F. Manufacturer documentation that sizing primary protection at 125% of nominal full load amps 
will not result in nuisance tripping on transformer inrush 
 

G. Documentation of  UL listing of 2” clearance from ventilated surface 
 

H. Inrush Current (typical 3 cycle recovery) 
 

I. Short Circuit Current data: Primary & Secondary 
 

J. Efficiency, Loss & Heat output Data 
 

K. No load and full load losses per NEMA ST20 
 

L. Linear load data @ 1/6 load 
 

M. Linear load data @ 1/4, 1/2, 3/4 & full load   
 

N. Linear Load efficiency @ 35% loading tested per NEMA TP-2. 
 

O. Efficiency under K7 load profile at 16.7%, 25%, 50%, 75%, 100% of nameplate rating.   
 

P. Factory ISO 9001 procedure describing nonlinear load test program 
 
1. Meter and CT details including model, accuracy, serial numbers and calibration 

information. 
 

Q. 32 year Product and Performance Warranty Certificate 
 

R. Manufacturer’s ISO 14001:2004 Certification  
 

S. Manufacturer’s  ISO 9001:2008 Certification 
 

T. ISO 17025 Certificate - Efficiency Test Lab where transformers are tested 
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U. Documentation that materials used for shipment packaging meet the environmental 
requirements of this specification. 
 

V. For LEED projects, provide the following additional submittal information: 
1. Optimize Energy Performance: Provide savings calculations vs. DOE 2016 baseline 

reference 
 

1.6 CLOSEOUT SUBMITTALS 
 

A. Comprehensive Operations and Maintenance Manual  
 

B. Applicable wiring diagrams, including any modifications made 
 

C. Copies of completed factory and site testing reports. 
 

1.7 NONLINEAR LOAD TEST PROGRAM   
 

A. Efficiency shall be determined by actual measurements using a nonlinear load bank. 
Calculations based on software modeling is not acceptable. 
 

B. Nonlinear Load Testing shall be carried out by an ISO 17025 Certified Efficiency Test Lab, 
and follow a defined protocol, independently audited within the manufacturer’s certified ISO 
system. 
 

C. Follow IEEE Std C57.12.91-1995 Standard Test Code for Dry-Type Transformers to 
determine efficiency. Proprietary or non-standard methodology is not acceptable. 
 

D. The nonlinear load bank shall consist of phase-neutral loads, representative of a mix of 
electronic equipment. 
 

E. Meters and CTs shall both be revenue class accurate and carry current calibration 
certificates.  CTs shall be operated within their approved accuracy loading range. Dual meters 
shall gather simultaneous primary and secondary energy and harmonic data.  Meter and CT 
details including model, accuracy, serial numbers and calibration information. 

 
F. Efficiency: Measurements shall be taken at multiple load levels and plotted to show 

compliance with specification and correlation to the designed efficiency curve.  
 

G. Harmonic data including current and Voltage THD at the different load levels shall be included 
with the test report. 

 
1.8 PACKAGING FOR SHIPMENT 

 

A. Transformers shall be packaged for shipment using materials that reduce environmental 
impact: 
 

1. Transformer Wrapping 
a. Transformers shall be wrapped for shipment in material that is recyclable or 

compostable at the destination 
 

2. Transformer Shipping Base 
a. Transformers shall be shipped on a base that uses at least 50% less wood 

than traditional pallets. 
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b. Wood used in the shipping base shall be Forestry Stewardship Council (FSC) 
certified as having been sustainably harvested. 

 
3. Shall minimize labor, risk of injury and equipment damage, while handling from initial 

transportation through to final placement of the transformer.  
 

1.9 DELIVERY, STORAGE AND HANDLING 
 

A. Store and protect products 
 
B. Store in a warm, dry location with uniform temperature.  Cover ventilation openings to keep 

out dust, water and other foreign material. 
 
C. Handle transformers using lifting eyes and/or brackets provided for that purpose.  Protect 

against unfavorable external environment such as rain and snow, during handling. 
 
1.10 WARRANTY 

 
A. Transformer shall carry a 32-year pro-rated warranty, which shall be standard for the product 

line. 
 

B. Guaranteed Performance: Manufacturer warranty shall explicitly state that every transformer 
is guaranteed to meet published performance data. 
 

C. Manufacturer warranty shall remain in effect through a qualified seismic event. 
 
1.11    COMMERCIAL PRODUCT 

 
A. Transformer shall be a standard item in the manufacturer’s catalog. 

 
1.12 FACTORY WITNESS TESTING 

 
A. At time of order, the customer may request that the project engineer or other designated 

customer representative witness the performance testing of one or more of the transformers 
on the project at the manufacturer’s facility, along with a demonstration of integrated metering 
option if specified. 

 
1.13  PERFORMANCE VALIDATION REPORTS 

 
A. A Performance Validation Report shall be provided for EACH transformer shipped on this 

project as follows: 
 
1. Documentation shall be certified and signed by a (factory) professional engineer (PE), 

and identify each product by model and serial number. 
 

2. Transformers shall be tested in an ISO 17025 Certified Test Lab. 
 

3. Validation Report shall contain two components: 
 

a. Test Report per DOE Test Method for Measuring the Energy Consumption of 
Distribution Transformers under Appendix A to Subpart K of 10 CFR part 431, 
idemtifying no load losses, and efficiency at 35% loading.  
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b. Routine Test Report per NEMA ST20 including audible noise test for each 
unit.  
 

1.14 INTERNATIONAL STANDARDS ORGANIZATION REGISTRATION 
 

A. Registration of the manufacturer to current versions of the following ISO standards is 
required. 

 
1. ISO 9001:2008 – Quality Management System  
2. ISO 14001:2004 – Environmental Management System 

 
PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS/PRODUCT 

 
A. Basis of Design: E-Saver-33L by Powersmiths International Corp. (contact Andy Topinka – 

andy@tgs-inc.com 862-210-8126 
 

B. Manufacturers wishing to have products evaluated for acceptability and conformance with 
the performance requirements of this specification, shall provide detailed compliance and/or 
exception statements, along with the documentation required in the submittal section, 
including test documentation, signed by an engineer, that confirms that the transformer(s) 
meets the specified performance.  
 

C. Failure to provide the required documentation no less than 7 days prior to the bid date will 
disqualify products from consideration for this project. 
 

2.2 TRANSFORMER SPECIFICATION 
 

A. Compatibility: This product must facilitate the ability of the electrical system to supply a 
sinusoidal voltage in order to improve the long-term compatibility of the electrical system with 
both linear and nonlinear loads. 
 

B. 3-phase, common core, ventilated, dry-type, isolation transformer built to UL1561, NEMA 
ST20 and other relevant NEMA, UL and IEEE standards; 200% rated neutral; 60Hz rated; 
Transformers shall be UL or cUL  Listed, and/or CSA Approved. All terminals, including those 
for changing taps, must be readily accessible by removing a front cover plate. Windings shall 
be continuous with terminations brazed or welded. 10kV BIL. 

 
C. Lugs are not provided by the transformer manufacturer. 
 
D. Winding Material: Copper 
 
E. K-Rating:  K-7   (per IEEE-C57.110) 
 
F. Impedance: 4.0% or greater (unless otherwise noted) in order to manage downstream fault 

and arc flash levels, and required downstream component fault interrupting (kAIC) ratings. 
 
G. Inrush: Inrush currents are managed in order to avoid nuisance tripping of the primary breaker 

and to enable the use of standard 125% rated primary protection, thereby avoiding expensive 
design changes that otherwise may be needed.  

 

mailto:andy@tgs-inc.com
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H. Operating Temperature Rise: 130 degree C in a 40 degree C maximum ambient. 
 

I. Continuous Duty Overload Capacity: 105% of nominal kVA Rating. 
 

J. Voltage Taps: For transformers 15kVA-750kVA, provide two 2-1/2% full capacity taps above 
and four 2-1/2% taps below nominal primary voltage. 

 

K. Audible Noise levels: 
 

1. Every unit to meet required noise level. Production Test every unit. Data to be 
available upon request. 

 

2. Must meet 3 dB quieter than NEMA ST-20 as follows: 
 

a. up to 50kVA: 42dB, 51-150kVA: 47dB, 151-300kVA: 52dB, 301-500kVA: 
57dB, 501-700kVA: 59dB, 701-1000kVA: 61Db. 

 

L. Enclosure type: Ventilated NEMA 1 enclosure with Lockable Hinged Doors 
 

  1. Provide lockable hinged doors on the transformer to facilitate access in support of  
  NFPA 70E/CSA-Z462 Arc Flash Standard to minimize arc flash risk when opening the 
  enclosure of live equipment. 

 

M. Rear Clearance: UL Listed for 2” clearance from the wall rather than standard 6”. This 
capability shall be explicitly described on the nameplate of each unit. 
 

N. Exceed minimum efficiency requirements of US Department of Energy, 10 CFR Part 431 
(DOE 2016), by complying with the table of Maximum No Load Losses, efficiency 
requirements at 1/6 load, efficiency at 35% load, and efficiency at 25% load under a K-7 load 
profile. Testing backed by ISO 17025 efficiency test lab. 

 

kVA 

Max. No 
load 
losses 
(Watts) 

Efficiency @ 
1/6 load (%) 

Efficiency 
@ 35% 
load (%) 

Efficiency at 25% load 
under K-7 nonlinear 
load 

15 34 98.17 98.24 98.18 

20 42 98.27 98.34 98.28 

25 50 98.37 98.44 98.38 

30 57 98.47 98.54 98.48 

45 80 98.61 98.71 98.62 

50 86 98.64 98.73 98.65 

63 101 98.71 98.79 98.72 

75 114 98.78 98.84 98.78 

100 145 98.85 98.93 98.85 

112.5 160 98.88 98.97 98.88 

125 175 98.90 98.99 98.88 

150 204 98.93 99.03 98.88 

175 229 98.96 99.06 98.95 

200 255 99.00 99.10 99.01 

225 281 99.03 99.13 99.08 
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250 304 99.05 99.15 99.08 

300 352 99.09 99.20 99.08 

400 431 99.15 99.24 99.13 

450 471 99.17 99.26 99.16 

500 511 99.20 99.28 99.18 

600 597 99.22 99.30 99.22 

750 726 99.24 99.33 99.28 

 

O. Maximum  Allowable Footprint: 

kVA Standard Case Size (in) 
Alternate Smaller Case 
Size (in)* 

15 17.5W x 17D x 27.5H 17.5W x 14.5D x 25H 

20 25.5W x 18D x 30H 23W x 15.5D x 27.5H 

25 25.5W x 18D x 30H 23W x 15.5D x 27.5H 

30 25.5W x 18D x 30H 23W x 15.5D x 27.5H 

45 25.5W x 18D x 30H 25.5W x 16D x 29H 

50 25.5W x 18D x 30H No Alternate 

63 31.5W x 21.5D x 40H 26.5H x 20D x 33H 

75 31.5W x 21.5D x 40H 26.5H x 20D x 33H 

100 31.5W x 21.5D x 40H 30.5H x 20D x 35H 

112 31.5W x 21.5D x 40H 30.5H x 20D x 35H 

125 37.5W x 26.5D x 48H 33W x 23D x 38H 

150 37.5W x 26.5D x 48H 33W x 23D x 38H 

175 37.5W x 26.5D x 48H 34.5W x 26.5D x 42H 

200 37.5W x 26.5D x 48H 34.5W x 26.5D x 42H 

225 37.5W x 31.5D x 52H 34.5W x 26.5D x 42H 

250 37.5W x 31.5D x 52H 37.5W x 26.5D x 48H 

300 37.5W x 31.5D x 52H 37.5W x 26.5D x 48H 

400 51.5W x 38D x 61H 43.5W x 33.5D x 55.5H 

450 51.5W x 38D x 61H 43.5W x 33.5D x 55.5H 

500 51.5W x 38D x 61H 43.5W x 33.5D x 55.5H 

600 64W x 47D x 67H 51.5W x 38D x 61H 

750 64W x 47D x 67H Contact Factory 

 
P. Seismic Qualification:  been seismically qualified in accordance with: International Building 

Code, 2006/2009 Edition, California Building Code, 2007/2010 Edition, ASCE Standard 7,  
Q. Insulation System: 

  
1. Shall be NOMEX-based with an Epoxy Co-polymer impregnant for lowest 

environmental impact, long term reliability and long life expectancy  
2. Class: 220 degrees C 
3. Impregnant Properties for low emissions during manufacturing, highest reliability and 

life expectancy  
4. Epoxy co-polymer  
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5. VOC: less than 1.65 lbs/gal  (low emissions during manufacturing) 
6. Water absorption (24hrs @25C): less than 0.05% (superior insulation, longer life) 
7. Chemical Resistance: Must have documented excellent performance rating by 

supplier 
8. Dielectric Strength: minimum of 3200 volts/mil dry (for superior stress, overvoltage 

tolerance) 
9. Dissipation Factor: max. 0.02 @25C to reduce aging of insulation, extending useful 

life 
 

R. TRANSFORMER OPTIONS TO BE INCLUDED ON THIS PROJECT 
 
1. Enclosure Options: NEMA 3R, indoor sprinklerproof, outdoor padmount, outdoor 

secure space, outdoor public space, totally enclosed, stainless steel. 
 

2. Integrated long term Power & Energy Logger: 
 
a. Supports NFPA 70E/CSA-Z462 Arc Flash Standard to provide operating data 

without opening transformer enclosure 
b. Basis of design: Equivalent or superior to Powersmiths Express Logger. 
c. Meter shall be factory-installed inside the transformer, connected to the 

transformer secondary, complete with fused voltage connections, revenue 
class 0.5 or better CTs 

d. Access for meter setup, real time data viewing, event log, and downloading of 
logged data is via an integrated USB access port on the enclosure of the 
transformer. 

e. Parameters measured include: V, I, PF, Hz, kW, kVA, kVAR, kWh, Ad, KWd, 
kVAd, kVARd, temperature, including the option to log min, max, average or 
instantaneous values of any of the parameters.  

f. The meter shall log real-time data at user selected intervals, as well as an 
event log when measured values have exceeded user defined thresholds.  

g. The logger shall be able to store a year of monthly peak demands. 
h. The logger shall be able to log up any 2 selected data points for over 10 years, 

more data points for shorter period.    
 

3. Integrated load-side Revenue Grade Power & Energy Meter with communications 
options: 

a. Supports NFPA 70E/CSA-Z462 Arc Flash Standard to provide operating data 
without opening transformer enclosure. 

 

b. Meter shall be factory-installed on the transformer, connected to the 
transformer secondary, complete with fused voltage connections, revenue 
class 0.3 CTs individually characterized to 0.1% and CT shunting block. 

 
c. Provide local display of real time energy and power quality information as it 

relates to the load fed from the transformer. 
 
d. Parameters measured include: V, I, THD (V, I), PF, Hz, kW, kVA, kVAR, kWh, 

Ad, KWd, kVAd, kVARd. 
  
e. Communications: Modbus (serial over RS-232). 
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f. SELECT MODEL: 

 
i. Supply integrated meter having features described above  (Basis of 

Design: Powersmiths SMART 2A). 
 

ii. Supply integrated meter having features described above, plus access 
ports having 600V safety class twistlock connectors for quick and safe 
access to transformer primary and secondary voltages and currents 
with revenue 0.3 class accuracy. CTs shall be provided with error 
correction characterization. Accurate and dynamic temperature data 
shall be provided via thermistors located in each leg of the transformer, 
accessible by twistlock connector. (Basis of Design: Powersmiths 
SMART 2B). 

 
iii. Supply integrated power meter having features described above, plus 

a built-in web server compliant with Powersmiths WOW cloud-based 
Sustainability Management System. It shall also be accessible to 
external building management system via Ethernet using Modbus TCP 
or BACNet selected at time of order. Live meter data shall be 
accessible directly through a standard web browser. (Basis of Design: 
Powersmiths SMART 3A). 

 
iv. Supply integrated power meter having features described above, plus 

a built-in web server configured to push data to Powersmiths WOW 
cloud-based Sustainability Management System. It shall also be 
accessible to external building management system via Ethernet using 
Modbus TCP or BACNet selected at time of order. Live meter data 
shall be accessible directly through a standard web browser.  The 
integrated meter shall also come with access ports having 600V safety 
class twistlock connectors for quick and safe access to transformer 
primary and secondary voltages and currents with revenue 0.3 class 
accuracy. CTs shall be provided with error correction characterization. 
Accurate and dynamic temperature data shall be provided via 
thermistors located in each leg of the transformer, accessible by 
twistlock connector. (Basis of Design: Powersmiths SMART 3B). 

 

4. Integrated Input and/or Output Breakers  

a.       General Requirements 

i. Transformer integrated breaker assembly(ies) shall be separately 
enclosed from the main transformer coil & coil compartment, and the 
whole assembly shall remain rigid even with the transformer 
compartment covers removed.  

ii. The enclosure rating shall be meet or exceed the requirements for the 
transformer. 

iii. The breaker compartment(s) shall have provision for conduit access 
from the rear, bottom or side, and shall be front or top accessible for 
installation and service.  
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iv. Each breaker shall be pre-wired to its respective transformer 
connection. 

v. The transformer/breaker assembly shall carry as a minimum a field 
inspection certificate from a recognized agency assuring compliance 
to appropriate electrical codes.  

b. Input Breaker 

i. The transformer shall be equipped with an integrated input breaker 
assembly. 

ii. The breaker shall have an overcurrent protection rating of 125% of 
transformer’s nominal input full load current satisfying both US 
National Electrical Code and Canadian Electrical Code requirements. 
The breaker shall be rated for inrush current of a minimum of 10 times 
its nominal overcurrent rating.  

iii. The minimum breaker kAIC rating shall be determined by specifying 
engineer, as it depends on the service to which the assembly is 
connected. 

c. Single Output Breaker 

i. The transformer shall be equipped with an integrated output breaker 
assembly. 

ii. The breaker shall have an overcurrent protection rating of 125% of 
transformer’s nominal input full load current satisfying both US 
National Electrical Code and Canadian Electrical Code requirements. 
The breaker shall be rated for inrush current of a minimum of 8 times 
its nominal overcurrent rating.  

iii. The minimum breaker kAIC rating shall be sized appropriately for the 
available short circuit currrent of the transformer to which it is 
connected. 

 

 

d. Dual Output Breakers 

i. The transformer shall be equipped with two integrated output breaker 
assemblies. 

ii. Each breaker shall have an overcurrent protection rating of up to 125% 
of transformer’s nominal input full load current, or as specified by the 
specifying engineer, and  satisfying both US National Electrical Code 
and Canadian Electrical Code requirements.  

iii. Each breaker shall be rated for inrush current of a minimum of 8 times 
its nominal overcurrent rating.  

iv. The minimum breaker kAIC rating shall be sized appropriately for the 
available short circuit currrent of the transformer to which it is 
connected. 

 5. Integrated Access Port to Transformer Output Voltages and Currents to enable  
  spot checks of load profile measurement without opening transformer enclosure 
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  a. Supports NFPA 70E/CSA-Z462 Arc Flash Standard to provide operating data 
   without opening transformer enclosure 
  b. Supply access to transformer output voltages and currents without opening the 
   enclosure, via twistlock connectors, in support of NFPA 70E/CSA-Z462 Arc Flash 
   Standard to avoid arc flash risk as associated with opening the enclosure of live 
   equipment. 
  c. Currents shall be accessed via integrated FTRZ listed 333mV CTs. 
 
 6. Integrated Rotatable Infrared  (IR) Viewing Port to address NFPA 70E/CSA-Z462  Arc 
  Flash Standard. 
 
  a. Provide integrated rotatable IR viewing port that provides single point viewing 
   point that enables the thermal scanning of all live connections including primary 
   and secondary feeder terminations and taps without requiring opening of the  
   transformer enclosure or exposure to live parts. 
  b. The port shall be easily usable with a wide variety of makes and models of  
   commercially available thermal scanning devices, without requiring any  
   proprietary connectors, adapters or other components.  
  c. Basis of performance: Powersmiths Rotatable IR Viewing Port. 
  d. For the installation of one or more fixed IR windows to be considered  an  
   acceptable alternative on this project, the transformer manufacturer shall provide 
   detailed drawings prepared by a qualified engineer detailing how all live terminals 
   will be viewable.  The manufacturer shall commit that should all terminals not be 
   viewable once installed, the manufacturer shall rectify the situation at his own 
   expense. 
 

 

7. Lug Kit: Supply with standard screw-type lugs as specified at time of order. 
 

8. Lug Kit: supply with Compression lugs configured as specified at time of order. 
 

9. Electrostatic Shield:  Each winding is independently single shielded with a full-width 
copper electrostatic shield  [Double shields or triple shields may also be specified]. 
 

10. TVSS:  UL 1449 listed, with EMI/RFI Filtering. Rating: 80kA/mode [optional 
120kA/mode, 160kA/mode]. 
 

11. Low Inrush: less than 6 times primary full load current with a 3% source impedance. 
 

12. Enhanced Seismic Bracing: increases withstand to Short period spectral acceleration: 
SDS= 2.28 g. 
 

13. Wall Brackets are available for transformers up to 75kVA where specified. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Follow all national, state and local codes with respect to transformer installation. 
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B. Where sound level may be of concern, utilize the services of a recognized and established 
Acoustical Consultant to provide the proper installation environment to minimize noise and 
vibration.   
 

C. Check for damage and loose connections. 
 

D. Set the transformer plumb and level. 
 

E. Mount transformer on vibration isolation pads suitable for isolating the transformer. 
 

F. Provide Seismic restraints where required. 
 

G. Coordinate all work in this Section with that in other sections. 
 

H. Verify all dimensions in the field. 
 

I. Adjust transformer secondary voltages to provide the required voltage at the loads. 
 

J. Upon completion of the installation, an infrared scan shall be provided for all bolted 
connections. Correct any deficiencies. Repeat thermal scan 3 months after installation and 
prepare a report for the customer 
 

A. perating at customer’s site. Data shall be collected from primary and secondary sides of the 
transformer simultaneously on a synchronized cycle by cycle basis. The use of two discrete 
meters that are not synchronized is not acceptable. Sampling shall be of 10% of transformers 
on the project once installed and operating, as selected by customer. Submit a detailed report 
to the project engineer. 
 

B. Where integrated metering has been specified to be connected to an external network, 
contractor to provide the required connection and commissioning to customer’s specified 
system.  
 

C. Identify non-compliant products to the engineer and replace at no cost to the customer. 
 

END OF SECTION 260675 
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SECTION 260700 - PANELBOARDS 
 

PART 1 - GENERAL 
 

Applicable provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section. Submit shop drawings for checking and approval. 
 
1.1 WORK INCLUDED 
 

A. The work under this section shall include the furnishing of all materials, labor, tools and 
services necessary to install the panelboards and to complete all work shown on the 
Drawings or specified herein. 

 
1.2 RELATED WORK 
 

A. Grounding 
 

B. Overcurrent Protection 
 
1.3 SUBMITTALS 
 

A. Submit shop drawings for equipment and component devices under provisions of 
Division 1. 

 
B. Include outline and support point dimensions, voltage, main bus ampacity, integrated 

short circuit ampere rating, circuit breaker and fusible switch arrangement and sizes. 
 

C. Furnish two (2) sets of keys to Owner. 
 
1.4 REFERENCES 
 

A.  FS W-C-375 - Circuit breakers, molded case, branch circuit and service. 
 
B.  FS W-P-115 - Power distribution panel. 
 
C. NEMA AB 1 - Molded case circuit breakers. 
 
D.  NEMA KS 1 - Enclosed switches. 
 
E.  NEMA PB 1 - Panelboards. 
 
F.  NEMA PB 1.1 - Instruction for safe installation, operation and maintenance of 

panelboard rated 600 volts or less. 
 
PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS - PANELBOARD AND LOAD CENTERS 
 

A. Siemens. 
 

B. Square "D". 
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C. General Electric. 
 

D. Or approved equal. 
 
2.2 BRANCH CIRCUIT PANELBOARDS 
 

A. Lighting and appliance branch circuit panelboards:  NEMA PB 1; circuit breaker type. 
 

B. Enclosure:  NEMA PB 1; Type 1. 
 
C. Cabinet size: Approximately 6 inches deep; 20 inches wide for 240 volt and less 

panelboards. Verity field conditions and alter dimensions to suit at no additional cost. 
 

D. Provide surface cabinet front door-in-door with concealed trim clamps, concealed hinge 
and flush lock all keyed alike. Finish in manufacturer's standard gray enamel. 

 
E. Provide panelboards with copper bus, rating as scheduled on Drawings. Provide copper 

ground bus in all panelboards and isolated ground bus in those as indicated on 
Drawings. 

 
F. Minimum integrated short circuit rating:  10,000 amperes rms symmetrical for 240 volt 

rated for 125 amps or less, 22,000 amperes rms symmetrical for 240 volt rated greater 
than 125 amps to 225 amps and 30,000 amperes for emergency power panelboards 
(verify in field). If panelboard is noted as a main distribution panelboard, than panel shall 
be rated as a distribution panelboard.  Contractor shall provide short circuit study to 
ensure adequacy. 

 
G. Molded case circuit breakers:  Bolt-on type thermal magnetic trip handle for all poles. 

Provide circuit breakers UL listed as type SWD for lighting circuits. Breaker handle to 
indicate ampere rating. 

 
2.3 DISTRIBUTION PANELBOARDS 
 

A. Description: NEMA PB 1, circuit breaker type. The bus of all panels rated a minimum 
400 amps shall be distribution type. 

 

B. Panelboard Bus: Copper, ratings as indicated. Provide copper ground bus in each 
panelboard. 
 

C. Minimum integrated short circuit rating: 65,000 amperes rms symmetrical for 240 volt 
panelboards; 65,000 amperes rms symmetrical for 480 volt panelboards, unless 
otherwise noted on Drawings. 
 

D. Model Case Circuit Breakers: NEMA AB 1, circuit breakers with integral thermal and 
instantaneous magnetic trip in each pole. Provide circuit breakers UL listed as Type 
HACR as specified on Drawings. 
 

E. Enclosure: NEMA PB 1, Type 1. 
 

F. Cabinet Front: Surface type, fastened with screws. Double hinged doors with flush lock, 
metal directory frame, finished in manufacturer’s standard gray enamel. One hinged 
door to access breakers, the other to access wiring compartment. 
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PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install panelboards flush or surface mounted as indicated on Drawings. 
 
B. Mounting height maximum 6 ft. (2 m) to top circuit breaker. 

 
C. Provide filler plates for unused spaces in panelboards. 

 
D. Provide type written circuit directory for each branch circuit panelboard. Indicate loads 

served and panel name by matching that shown on panel schedules on Drawings. 
Revise directory to reflect circuiting changes required to balance phase loads. Provide a 
second copy and turn over to Owner. 

 
E. Provide 3/4" thick plywood backboard for mounting of panels.  Paint backboard with fire 

retardant paint. 
 

F. Provide nameplates as indicated in Section 16550. 
 
3.2 FIELD QUALITY CONTROL 
 

A. Measure steady state load currents at each panelboard feeder. Should the difference at 
any panelboard between phases exceed 20 percent, rearrange circuits in the panelboard 
to balance the phase loads within 20 percent. Take care to maintain proper phasing for 
multi-wire branch circuits. 

 
B. Visual and mechanical inspection:  Inspect for physical damage, proper alignment, 

anchorage and grounding. Check proper installation and tightness of connections for 
circuit breakers, fusible switches and fuses. 

 
C. Provide thermographic inspections in accordance with Section 26 0100. 

 
3.3     TESTS 
 

A. Submit certification that each panelboard has withstood, without breakdown, a factory 
dielectric (Hi-Pot) test consisting of a one minute application of a 60 cycle AC test 
voltage applied between phase legs and from each phase leg to enclosure.  

 
B. The applied test voltage shall have an RMS value of at least twice the line to line system 

voltage to which the panelboard is to be applied, plus one thousand volts (minimum 
1500V). 

 
3.4      RECORD DRAWINGS 
 

A. Submit As-Built Drawings indicating the location of all panelboards. 
 
 
END OF SECTION 260700 
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SECTION 260800 - ADDRESSABLE FIRE PROTECTIVE SIGNALING SYSTEM 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  Submit shop drawings for checking and approval. 
 
1.1 SCOPE:  

 

A. This specification describes an FC-922(Fire Seeker) Siemens Fire Detection and Alarm 
system.  The control panel, to be intelligent device addressable, analog detecting, low 
voltage and modular, with digital communication techniques, in full compliance with all 
applicable codes and standards. The features and capacities described in this 
specification are required as a minimum for this project and shall be furnished by the 
successful contractor.  

 

B. The system shall be in full compliance with National and Local Codes. 
 

C. The system shall include all required hardware, raceways, interconnecting wiring and 
software to accomplish the requirements of this specification and the contract drawings, 
whether or not specifically itemized herein. 

 
D. All equipment furnished shall be new and the latest state of the art products of a single 

manufacturer, engaged in the manufacturing and sale of analog fire detection devices for 
over ten years.   

 

E. The system as specified shall be supplied, installed, tested and approved by the Local 
Authority Having Jurisdiction, and turned over to the owner in an operational condition. 
 

F. In the interest of job coordination and responsibilities the installing contractor shall 
contract with a single supplier for fire alarm equipment, engineering, programming, 
inspection and tests, and shall be capable of providing a “UL Listing Certificate” for the 
complete system.  
 

G. The system specified shall be that of Siemens Fire Safety which meets the project 
requirements.  The Contractor shall submit other systems 10 days prior to bid date for 
approval by the Engineer.  The system approved shall meet all the requirements spelled 
out in this specification.  System approval shall be in writing by the Engineer and a copy 
shall be submitted with the system submittals. 
 

1.2 RELATED WORK:  
 

A. Division 1 Bidding Requirements and Conditions Of The Contract. 
 

B. Division 16 Section 16050 Basic Electrical Material & Methods. 
 

C. Division 13 Section 13930 Fire Suppression, Wet Pipe Sprinklers. 
 

D. Division 13 Section 13830 Energy Monitoring & Control (HVAC). 
 

E. Division 8 Section 08700 Door Hardware. 
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1.3 STANDARDS & CODES:  
 

A. The publications listed below form a part of this publication to the extent referenced.  The 
publications are referenced in the text by the basic designation only.  The latest version 
of each listed publication shall be used as a guide unless the Authority Having 
Jurisdiction has adopted an earlier version. 

 
B. National Fire Protection Association (NFPA) Most current or approved Standard. 

 
1. NFPA 13 Standard For The Installation of Sprinkler Systems. 
2. NFPA 13A Recommended Practice For The Inspection, Testing And 

Maintenance of Sprinkler Systems. 
3. NFPA 70 National Electrical Code. 
4. NFPA 72 National Fire Alarm Code. 
5. NFPA 90A Standard For The Installation of Air Conditioning And Ventilating 

Systems. 
6. NFPA 101 Life Safety Code. 

 
C. Underwriters' Laboratories, Inc. (UL) Appropriate “UL” equipment standards. 

 
1. “UL” 864 Control Panels. 
2. “UL” 268 Smoke Detectors. 
3. “UL” 268A Smoke Detectors (HVAC).  
4. “UL” 464 Audible Signal Appliances. 
5. “UL” 1971, Standard for Visual Signaling Appliances. 

 
D. Building Codes.  

 
1. BOCA National Building Code and the BOCA Fire Code. 
2. Standard Building Code and the Standard Fire Code. 
3. Uniform Building Code and the Uniform Fire Code. 
4. International Building Code and the International Fire Code. 
5. NFPA 5000 Building Code. 
6. State and Local Building Codes as adopted and/or amended by The Authority 

Having Jurisdiction. 
7. ADA, and/or State and local equivalency standards as adopted by The Authority 

Having Jurisdiction. 
 
1.4 QUALIFICATIONS OF INSTALLERS:  
 

A. Before commencing work, submit data showing that the manufacturer has successfully 
installed fire alarm systems of the same scope, type and design as specified.   

 
B. The contractor shall submit copies of all required Licenses and Bonds as required in the 

State having jurisdiction. 
 
C. Contractors unable to comply with the provisions of Qualification of Installers shall 

present proof of engaging the services of a subcontractor qualified to furnish the 
required services.   
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1.5 MANUFACTURER'S REPRESENTATIVE: OPEN SYSTEMS INC.  
 

A. Provide the services of a factory trained and certified representative or technician, 
experienced in the installation and operation of the type of system provided. The 
representative shall be licensed in the State if required by law.  The technician shall 
supervise installation, software documentation, adjustment, preliminary testing, final 
testing and certification of the system.  The technician shall provide the required 
instruction to the owner's personnel in the system operation and maintenance. 

 
1.6 SUBMITTAL:  
 

A. The contractor shall include the following information in the equipment submittal:  
 

1. Power calculations.  Battery capacity calculations.  Battery size 
shall be a minimum of 125% of the calculated requirement. 

2. Supervisory power requirements for all equipment. 
3. Alarm power requirements for all equipment. 
4. Power supply rating justification showing power requirements for each of the 

system power supplies.  Power supplies shall be sized to furnish the total 
connected load in a worst-case condition plus 25% spare capacity. 

5. Voltage drop calculations for Notification circuit wiring runs demonstrating worst-
case condition. 

6. NAC circuit design shall incorporate a 15% spare capacity for future expansion. 
7. Submit manufacturer’s requirements for testing Device Loop Card circuits and 

device addresses prior to connecting to control panel.  
8. Complete manufacturers catalog data including supervisory power usage, alarm 

power usage, physical dimensions, and finish and mounting requirements. 
9. Complete drawings covering the following shall be submitted by the contractor for 

the proposed system: 
a. Floor plans in a CAD compatible format showing all equipment and 

raceways, marked for size, conductor count with type and size, showing 
the percentage of allowable National Electric Code used. 

b. Provide a fire alarm system function matrix as referenced by NFPA 72.  
Matrix shall illustrate alarm input/out events in association with initiation 
devices.  Matrix summary shall include system supervisory and trouble 
output functions.  Include any and all departures, exceptions, variances or 
substitutions from these specifications and/or drawings at time of bid. 

10. Incomplete submittals shall be returned without review, unless with prior approval 
of the Engineer. 
 

1.7 SYSTEM REQUIREMENTS: 
  

A. The system shall be a complete, electrically supervised fire detection and notification 
system, microprocessor based operating system having the following; capabilities, 
features and capacities: 
1. Single addressable loop. 
2. 252 addressable initiation device capability as a minimum. 
3. Each address shall be capable of supporting one input and one out put, for a total 

of 504 programmable points on a single loop. 
4. Addressable devices shall be polarity insensitive. 
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5. Addressable devices shall operate on “standard wire” no special twist or shield 
shall be required. 

6. 4 notification circuits capable of Style Y (Class B), or 2 notification circuits 
capable of Style Z (Class A). 

7. Optional relays or LED drivers for graphic annunciation. 
8. Optional Remote annunciator/control panel.  
9. Optional DACT capable of sending point information to a Central Station 

depending on protocol required by the Central Station. 
10. 80-character backlit LCD display with 40 character Customer defined message. 
11. Be programmable from system keypad or Laptop computer.  

 
1.8 SYSTEM OPERATION:  
 

A. Activation of any manual pull station, smoke detector, heat detector or sprinkler 
waterflow switch shall activate the building notification appliances.  

 
B. Activation of any alarm causing devices shall signal the Central Station to an alarm 

condition, if the DACT is installed. 
 

C. Activation of a supervisory device shall sound an audible and light LED at the control 
panel to signal a supervisory condition.  

 
D. Activation of a supervisory causing device shall signal the Central Station to a 

supervisory condition, if the DACT is installed. 
 

E. Activation of a trouble shall sound an audible and light an LED at the control panel to 
signal a trouble condition. 

 
F. Activation of a trouble shall signal the Central Station to a trouble condition, if the DACT 

is installed. 
 
PART 2 – PRODUCTS 
 
2.1 CONTROL PANEL:  FC-922 (FIRE SEEKER) 
 

A. The control panel shall have digital communications, addressable devices, control points 
and relays.  The system shall have the following; 
1. Application specific fire detection. 
2. Auto configuration, which, reads all addressed devices on the loop and 

automatically creates a basic general alarm configuration. 
3. Manual changes by the Owner or Siemens distributor without special tools. 
4. Windows type software to make configurations easier. 
5. Eighty- (80) character backlit LCD display with full system control and up to forty 

(40) character available for custom message on display. 
6. Fully field programmable from the local display or by a PC configuration tool. 
7. 2000-event history log. 
8. Alarm verification. 
9. Cross zoning. 
10. Positive Alarm Sequence 
11. Walk test by a single individual in either a silent or audible mode.  



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 

 

                   260800 - 5    ADDRESSABLE FIRE PROTECTIVE 
SIGNALING SYSTEM 

12. Maintenance and Technician level with Password protection. 
13. Up to 252 addressable initiation devices with the ability for 504 programmable 

points. 
14. Addressable initiating devices shall be polarity insensitive. 
15. Addressable initiating devices shall operate on standard wire, no special twist or 

shield shall be required. 
16. 4 notification circuits capable of Style Y (Class B), or 2 notification circuits 

capable of Style Z (Class A). 
19. Built-in RS-232 port for computer connection. 
 

B. The system shall have the ability for programmable form C relays, with contact ratings of 
1 amp @ 28 VDC.  Each relay module can support up to three (3) relay boards with each 
board containing 8 relays for a total of up to 24 relays. The relay module is Model FS-
RU2.  

 
1. For additional relays a relay extender module shall provide up to three (3) relay 

boards of eight (8) relays each.  A maximum of eight (8) relay modules for a total 
of 192 relays per system can be supported simultaneously within the new 
system. 

 
C. The system can support off site reporting modules within the enclosure and with one of 

the following modules;  
 

1. A system DACT shall be supplied with the following; 
a. Support two (2) lines and up to four (4) accounts 
b. Can transmit serial information by point to the Central or Remote Station. 
c. Be capable of transmitting information in the following protocols as a 

minimum; SIA DCS 8, SIA DCS 20, Ademco Contact ID, 3/1 1400 Hz, 3/1 
2300 Hz, 4/2 1400 Hz and 4/2 2300Hz. 

d. The DACT module shall be Model FS-DACT.  
 

2. A Municipal Tie/Lease Line module shall provide local energy output for 
municipal call box connection or a reverse polarity output for lease line 
connection.  The module shall be model FS-MT.  The system described shall be 
Siemens Model FS-250. 

 
2.2 POWER SUPPLY: 

 
A. The power supply shall be capable of 6 amps.  A maximum of 3.0 amps available for the 

NAC circuits.  This can be expanded to 6 amps by adding an additional transformer. The 
power supply/battery charger can support up to 38AH battery sets. 
 

2.3 ENCLOSURE: 
 

A. The system enclosure shall be sized to carry all the modules required to meet the 
specification requirements. 

 
2.4 PRINTER INTERFACE: 
 

A. An interface for a printer shall be provided to allow system events to be printed. 
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2.5 REMOTE ANNUNCIATOR:  
 

A. Shall provide all the system reporting found on the system annunciator and has the 
ability to provide, remote acknowledge, silencing, and reset capability secured with a 
key-switch. The system shall be capable of handling up to sixteen (16) remote 
annunciators. The remote annunciator shall be Model FS-RD2. 

 
2.6 FIELD PROGRAMMING UNIT: 

 
A. The programming tool shall program the intelligent devices address.  The unit shall test 

the loop wiring for grounds, opens and shorts.  Systems not having this ability shall test 
all the above items and provide a written report documenting the testing procedure as 
required in the submittal section. 

 
B. The system programmer shall print labels for all addressable devices and contain the 

complete SLC circuit and device numbers.  The programmer shall be Model DPU. 
 

C. Systems that do not meet these requirements will not be accepted. 
 
2.7 ADDRESSABLE INITIATION DEVICES: 
 

A. The smoke detector shall be an intelligent  photoelectric detector with thermal element 
that provides digital communications to the FACP.  Detectors shall be listed for use as 
open area protective coverage, in duct installation and duct sampling assembly 
installation and shall be insensitive to air velocity changes. Detectors shall be 
programmable as application specific, selected in software for a minimum of eleven 
environmental fire profiles unique to the installed location.  These fire profiles shall 
eliminate the possibility of false indications caused by dust, moisture, RFI/EMI, chemical 
fumes and air movement while factoring in conditions of ambient temperature rise, 
obscuration rate changes and hot/cold smoke phenomenon into the alarm decision to 
give the earliest possible real alarm condition report.  The detector shall be designed to 
eliminate calibration errors associated with field cleaning of the chamber.  The detector 
shall support the use of a relay, or LED remote indicator.  The detector shall not exceed 
2.5 inches of extension below the finish ceiling.  Detector wiring shall not require any 
special cable.  The intelligent smoke detector shall be Model HFP-11.  

 
B. The addressable thermal detector shall be a rate of rise detector rated at 135(F.  The 

detector shall be mounted in an DB-11, DB-HR, or ADBH-11 base  Provide Model HFPT-
11.  

C. The addressable detector shall be a photo only detector that uses the light scattering 
principle with a supervised light source and receiver. The detector shall be mounted in 
an DB-11, DB-HR, or ADBH-11 base. Provide Model HFPO-11.  

 
D. Detector bases shall be low profile twist lock type with screw clamp terminals and self-

wiping contacts.  Bases shall be installed on an industry standard, 4" square or 
octagonal electrical outlet box.  Bases shall be supplied with the following features as 
required for performance to this specification.  Select the following bases as required for 
design operation;  

 
1. Standard detector base Model DB-11. 
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2. Detector relay base with software programmed addressable relay integral to the 
base. Detector relay base Model DB-HR. 

3. Detector audible base with software programmed operation of the base audible.  
Detector audible base Model ADBH-11. 

 
E. Duct Detector, Intelligent shall use one of the photoelectric detectors listed above for the 

sampling.  
 

1. The duct detector shall be capable of multicolored LED remote indicator light. 
2. The detector shall be supplied with the appropriate sampling tubes to fit the duct 

to be monitored. 
3. Where indicated on drawings provide duct detector with remote relay that shall 

be operated form the control panel. 
4. Provide Model AD-HR/AD-11P. 

 
F. The manual pull station shall be addressable and semi flush mounted.  Where surface 

mounted is required supply the manufacturers surface mount box. Supply either of the 
following; 

  
1. A single action pull station Model HMS-S. 
2. A double action pull station Model HMS-D. 
 

G. Furnish and install, for the monitoring of contact type initiation devices and for the control 
of electrical devices where required, intelligent analog signaling circuit interface module.  
Modules shall be supplied to meet the project requirements as follows:  

 
1. A single circuit intelligent signaling circuit interface module for monitoring alarm, 

trouble, supervisory or status contact type devices.  Provide Model HTRI-R. 
2. The single circuit interface shall also be available as a freestanding shrink-

wrapped unit with pigtail wire leads for direct mounting with contact devices. 
Provide Model HTRI-M. 

3. A single circuit intelligent signaling circuit interface module for monitoring alarm, 
trouble, supervisory security or status contact type devices with form C software 
programmable control contacts for the management of specified electrical loads 
as required by this specification. Provide Model HTRI-R. 

4. Dual circuit intelligent signaling circuit interface module for monitoring alarm, 
trouble, supervisory security or status contact type devices. Provide Model  
HTRI-D. 

 
2.8 NOTIFICATION APPLIANCES: 
 

A. The Horn or horn/strobe appliance as indicated on the drawings shall be a synchronized 
temporal horn with a synchronized strobe light with multiple candela taps to meet the 
intended application.  The appliance shall be red or white as indicated on the drawings.  
The strobe light taps shall be adjustable for 15/75, 30/75, 75, and 110 candela. The 
appliance shall be red for wall mounted and white for ceiling mounted.  Ceiling mounted 
appliances shall be rated for that application.  Provide model U-MHU-1G/U-MHU-MCS 
series, for synchronized operation. Provide Model U-MMT-1G/U-MMT-MCS series for 
non-synchronized operation. 
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B. The electronic chime or chime/strobe as indicated on the drawings shall be a speaker 
with a tone card and have adjustable tone and volume capabilities. The chime or 
chime/strobe shall be adjustable for either single stroke or continuous operation.  The 
chime/strobe shall be available with adjustable strobe intensities of 15/75, 30/75, 75, and 
110 candela.  The appliance shall be red for wall mounted and white for ceiling mounted.  
Ceiling mounted appliances shall be rated for that application. The model number shall 
be U-EC series.  

 
C. The strobe only appliance as indicated on the drawings shall be a synchronized/non-

synchronized strobe light with multiple candela taps to meet the intended application.  
The strobe light taps shall be adjustable for 15/75, 30/75, 75, and 110 candela.  The 
appliance shall be red for wall mounting and white for ceiling mounted.  Ceiling mounted 
appliances shall be rated for that application. The model number shall be the U-MCS 
(Adapter Series). 

 
D. An alarm extender panel shall be provided where needed.  The power supply shall be a 

minimum of 6 amps.  The power supply shall contain four supervised notification circuits 
maximum of 3 amps each circuit. The power supply shall contain built-in synchronizing 
modules for strobes and audibles. There shall be a 3 amp filtered auxiliary power limited 
output.  There shall be a minimum of 8 options PAD-3.  

 
2.9 DOOR HARDWARE: 

 
A. Provide magnetic door holders as shown on drawings. Coordinate equipment with door 

hardware installer. 
 

PART 3 - EXECUTION [W3010] 
 
3.1 INSTALLATION: 

 
A. Perform work in accordance with the requirements of NFPA 70, NFPA 72. 

 
B. Fasten equipment to structural members of building or metal supports attached to 

structure, or to concrete surfaces. 
 

C. In the event that limited energy cable installation is allowed under Div. 16, all cable runs 
shall be run at right angles to building walls, supported from structure at intervals not 
exceeding 3 feet and where installed in environmental air plenums, be rated for such use 
and tied/supported by components listed for environmental air plenums installation. 
 

3.2 BOXES, ENCLOSURES AND WIRING DEVICES: 
 

A. Boxes shall be installed plumb and firmly in position. 
 

B. Extension rings with blank covers shall be installed on junction boxes where required. 
 Junction boxes served by concealed conduit shall be flush mounted. 
 

C. Upon initial installation, all wiring outlets, junction, pull and outlet boxes shall have dust 
covers installed.  Dust covers shall not be removed until wiring installation when 
permanent dust covers, or devices are installed. 
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D. "Fire alarm system" decal or silk-screened label shall be applied to all junction box 
covers. 

  
3.3 CONDUCTORS: 

 
A. Each conductor shall be identified as shown on the drawings with wire markers at 

terminal points. Attach permanent wire markers within 2 inches of the wire termination.  
Marker legends shall be visible. 

 
B. All wiring shall be supplied and installed in compliance with the requirements of the 

National Electric Code, NFPA 70, Article 760, and that of the manufacturer. 
 

C. Wiring for Notification Appliance circuits shall be a minimum 14 AWG. 
 

D. All splices shall be made using solderless connectors. All connectors shall be installed in 
conformance with the manufacturer recommendations. 

 
E. Crimp-on type spade lugs shall be used for terminations of stranded conductors to 

binder screw or stud type terminals.  Spade lugs shall have upset legs and insulation 
sleeves sized for the conductors. 

 
F. Permanently label or mark each conductor at both ends with permanent alphanumeric 

wire markers. 
 

G. A consistent color code for fire alarm system conductors throughout the installation. 
 

H. The installation contractor shall submit for approval prior to installation of wire, a 
proposed color code for system conductors to allow rapid identification of circuit types. 

 
I. Wiring within sub panels shall be arranged and routed to allow accessibility to equipment 

for adjustment and maintenance. 
  
3.4 DEVICES: 
 

A. Relays and other devices to be mounted in auxiliary panels are to be securely fastened 
to avoid false indications and failures due to shock or vibration. 

 
B. Wiring within panels shall be arranged and routed to allow accessibility to equipment for 

adjustment and maintenance. 
 

C. All devices and appliances shall be mounted to or in an approved electrical box. 
 

3.5 CERTIFICATE OF COMPLIANCE: 
 

A. Complete and submit to the Project Engineer in accordance with NFPA 72, most current 
edition adopted by the Authority Having Jurisdiction. 

 
3.6 FIELD QUALITY CONTROL: 
 

A. Testing, General: 
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1. All Alarm Initiating Devices shall be observed and logged for correct zone and 

sensitivity.  These devices and their bases shall be tagged with adhesive tags 
located in an area not visible when installed, showing the initials of the installing 
technician and date. 

2. Wiring runs shall be tested for continuity, short circuits and grounds before 
system is energized. Resistance, current and voltage readings shall be made as 
work progresses. 

3. The acceptance inspector shall be notified before the start of the required tests.  
All items found at variance with the drawings or this specification during testing or 
inspection by the acceptance inspector shall be corrected. 

4. Test reports shall be delivered to the acceptance inspector as completed. 
5. All test equipment, the installing contractor shall make instruments, tools and 

labor required to conduct the system tests available.  The following equipment 
shall be a minimum for conducting the tests: 
a. Ladders and scaffolds as required to access all installed equipment. 
b. Multi-meter for reading voltage, current and resistance. 
c. Two way radios, and flashlights. 
d. A manufacturer recommended device for measuring airflow through air 

duct smoke detector sampling assemblies. 
e. Decibel meter. 
f. In addition to the testing specified to be performed by the installing 

contractor, the installation shall be subject to test by the acceptance 
inspector. 

 
3.7 ACCEPTANCE TESTING: 
 

A. A written acceptance test procedure (ATP) for testing the fire alarm system components 
and installation will be prepared by the engineer in accordance with NFPA 72 and this 
specification.  The contractor shall be responsible for the performance of the ATP, 
demonstrating the function of the system and verifying the correct operation of all system 
components, circuits, and programming. 

 
B. A program matrix shall be prepared by the installing contractor referencing each alarm 

input to every output function affected as a result of an alarm condition on that input. 
 

C. The installing contractor prior to the ATP shall prepare a complete listing of all device 
labels for alphanumeric annunciator displays. 

 
D. The acceptance inspector shall use the system record drawings in combination with the 

documents specified in this specification during the testing procedure to verify operation 
as programmed.  In conducting the ATP, the acceptance inspector shall request 
demonstration of any or all input and output functions.  The items tested shall include but 
not be limited to the following: 

 
1. System wiring shall be tested to demonstrate correct system response and 

correct subsequent system operation in the event of: 
a. Open, shorted and grounded signal line circuits. 
b. Open, shorted and grounded notification circuits. 
c. Primary power or battery disconnected. 
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2. System notification appliances shall be demonstrated as follows: 
a. All alarm notification appliances actuate as programmed. 
b. Audibility and visibility at required levels. 

3. System indications shall be demonstrated as follows: 
a. Correct message display for each alarm input at the control display. 
b. Correct annunciator light for each alarm input at each annunciator and 

graphic display as shown on the drawings. 
c. Correct history logging for all system activity. 

4. System off-site reporting functions shall be demonstrated as follows: 
a. Correct point transmitted for each alarm input. 
b. Trouble signals received for disconnect. 

5. Secondary power capabilities shall be demonstrated as follows: 
a. System primary power shall be disconnected for a period of time as 

specified herein.  At the end of that period, an alarm condition shall be 
created and the system shall perform as specified for a period as 
specified. 

b. System primary power shall be restored for forty-eight hours and system-
charging current shall be normal trickle charge for a fully charged battery 
bank. 

c. System battery voltages and charging currents shall be checked at the 
fire alarm control panel. 

 
3.8 DOCUMENTATION: 
 
A. System documentation shall be furnished to the owner and shall include but not be 

limited to the following: 
 

1. System record drawings and wiring details including one set of reproducible 
masters and drawings on a CD ROM in a DXF format suitable for use in a CAD 
drafting program. 

2. System operation, installation and maintenance manuals. 
3. System matrix showing interaction of all input signals with output commands. 
4. Documentation of system voltage, current and resistance readings taken during 

the installation, testing and ATP phases of the system installation. 
5. System program showing system functions, controls and labeling of equipment 

and devices. 
 

3.9 SERVICES: 
 
A. The contractor shall warrant the entire system against mechanical and electrical defects 

for a period described in the contract general conditions.  This period, shall begin upon 
completed certification and test of the system or upon first beneficial use of the system, 
determined by the Engineer, whichever is earlier.   

 
B. The fire alarm system subcontractor Fire Systems Inc. (914) 769-8900 shall offer for the 

owner's consideration at the time of system submittal a priced inspection, maintenance, 
testing and repair contract in full compliance with the requirements of NFPA 72. 

 
C. The owner shall have the option of renewing at the price quoted for single or multiple 

years up to five years. 
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D. The contractor performing the contract services shall be qualified and listed to maintain 
ongoing certification of the completed system to the UL for specific installed system 
listing. 

 
E. The installation contractor shall furnish training as follows for a minimum of four 

employees of the system user: 
 

1. Training in the receipt, handling and acknowledgment of alarms. 
2. Training in the system operation including manual control of output functions 

from the system control panel. 
3. Training in the testing of the system including logging of detector sensitivity, field 

test of devices and response to common troubles. 
4. The total training requirement shall be a minimum of 2 hours but shall be 

sufficient to cover all items specified. 
 

END OF SECTION  260800 
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SECTION 260900 - GUARANTEE 
 
PART 1 - GENERAL 
 
Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern work in this section.  
 
1.1 GUARANTEE 
 

A. The Contractor shall remove, replace and/or repair at his own expense and at the 
convenience of the Owner, any defects in workmanship, materials, ratings, capacities 
and/or characteristics occurring in the work within one (1) year or within such longer 
period as may be provided in the Drawings and/or Section of the Specifications, which 
guarantee period shall commence with the final acceptance of the entire Contract in 
accordance with the guarantee provisions stated in the General Conditions, and the 
Contractor shall pay for all damage to the system resulting from defects in the work and 
all expenses necessary to remove, replace, and/or repair any other work which may be 
damaged in removing, replacing and/or repairing the work. 

 
END OF SECTION 260900 
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SECTION 311500 – SITE PREPARATION 
 
PART 1 – GENERAL 
 
1.1  RELATED DOCUMENTS: 
 

A. Applicable provisions of the Conditions of the Contract and Division #1, General 
Requirements, govern work in this Section. 

 
 
1.2  DESCRIPTION OF WORK: 
   

A. The work of this Section, includes all labor, materials, necessary equipment, appliances, 
materials and services for any reasonable incidental to complete the Site Improvements 
and related work indicated on the drawings and/or specified herein including but not 
necessarily limited to the following: 

 
1. Demolition of existing pavements, utility infrastructure, and building structures 

including all associated below-grade structures (foundations, manholes, etc.) 
including removal of all debris as indicated on the plans. 

 
2. Protection and trimming of existing trees. 
 
3. Installation and maintenance of Erosion and Sediment Control devices prior to any 

earthwork operations.  Includes the placement, replacement and relocation of 
erosion and sediment controls in accordance with the New York State Standards 
and Specifications for Erosion and Sediment Control. 

 
4. Clearing and grubbing. 

 
5. Removal off-site of tree stumps and other vegetation. 

 
6. Stripping, storing and the on-site reuse of topsoil. 

 
7. Disposal off-site of excess excavated material and/or excavated materials not 

suitable for backfilling including the removal of all combustible or other organic 
material. 

 
8. Supply and placement of acceptable fill material to maintain the elevations shown on 

the drawings. 
 

9. Excavation, backfilling, compaction and preparation of subgrade for roadways, 
yards, lawns, sidewalks, walkways and driveways as shown on the drawings and as 
required. Maintain temporary surface drainage and erosion control of the site. 

 
10. Backfilling to grade against footings, foundations, utility chambers, electrical vaults, 

retaining walls, manholes, field inlets/catch basins, trenches and other items of work 
as hereinafter specified. 
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11. Excavation, sheeting, shoring, placement of base material and backfilling for utilities 
including storm, sanitary sewer and water mains. 

 
12. Excavation, sheeting, shoring, placement of base material and backfilling for 

mechanical and electrical work. 
 

14. Responsibility for all necessary trade union contract provisions during the site 
clearing and excavation work of this Section as well as throughout the project. 

 
15. Maintenance of access to the site. 

 
16. Layout of line and grade to perform the work as shown on the drawings and 

contained in the Specifications. 
 

17. Disconnection, removal or abandonment of all existing utility lines including but not 
limited to, poles, pipes, duct banks, manholes, vaults, boxes and conduits not 
required on the site. 

 
18. Installation of site utilities including domestic water and storm drainage. 

 
 

20. The removal of existing and the installation of new walks, walkways, driveways as 
shown on the drawings and contained in the Specifications. 

 
21. Make connections into existing utilities as shown on the plans including all 

excavation, sheeting and shoring, trenching, laying of pipe and conduit, 
abandonment and/or removal of existing structures, repair of damage to existing 
structures and utilities, construction and installation of new structures, backfilling, 
compaction and landscaping. 

 
22. Excavation, compaction, grading and placement of paving as shown on the Plans. 

 
23. Obtaining all permits required for the above work, including the payment of all 

associated and/or bonds associated therewith. 
 

24. Cleaning and testing of all new water mains, sanitary sewer mains and manholes, 
and storm drainage facilities. 

 
25. Excavation, grading and fencing required to complete the installation of drainage 

structures, stormwater basins, control manholes, drain inlets, storm pipes, and 
drainage swales. 

 
26. Maintenance of stream flows and drainage ways at all times during construction. 

 
1.3  REFERENCE STANDARDS: 
   

Work of this contract which is not specified herein shall conform as applicable to the 
"Standard Construction Specifications and Standard Construction Details" of the New York 
State Department of Transportation and the “New York State Standards and Specifications 
for Erosion Control”  
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PART 2 – EXECUTION 
 
2.0  RESPONSIBILITY OF CONTRACTOR: 
   

A. General 
 

1. The Contractor shall do all the work and shall furnish all the materials, tools and 
appliances necessary or proper for performing and completing the work required by 
this contract to the satisfaction of the Owner's Representative and Construction 
Manager in accordance with the specifications and drawings herein mentioned. 

 
B. Protection of Existing Improvements 

 
1. Provide barricades, coverings or other types of protection necessary to prevent 

damage to existing improvements indicated to remain in place. 
 

2. Protect improvements on adjoining properties as well as those on the Owner's 
property. 

 
3. Restore any improvements damaged by this work to their original condition, as 

acceptable to the owner and other parties or authorities having jurisdiction. 
 

C. Protection of Existing Trees and Vegetation 
 

1. Protection of existing trees and other vegetation if and as indicated to remain in 
place is the responsibility of the Contractor.  Protection systems once installed shall 
be maintained by the Contractor and shall not be removed or disturbed without the 
approval of either the Owner or Construction Manager.   

 
D. Permits 

 
The Contractor shall, at his own expense, obtain all the necessary permits and licenses 
required by local, County, State or other public authorities; shall give all notices required 
by law or ordinances; and shall post all Bonds and pay all fees and charges incident to the 
due and lawful prosecution of the work covered by this Contract.  If any of the Contractor's 
work shall be done contrary to such laws, ordinances, rules and regulations without such 
notice, the contractor shall bear all cost arising therefrom. 

 
E. Prevention of Dust Hazard 

 
The Contractor agrees that in the event a silica or other harmful dust hazard is created in 
the construction of the work herein contracted to be done, and for which appliances or 
methods for the elimination of such silica dust or other harmful dust have been approved 
by the State or governing authorities having jurisdiction, said Contractor will install, 
maintain and keep in effective operation such appliances and methods for the elimination 
of such silica dust or other harmful dust hazard or hazards, and in the event this provision 
is not complied with, this contract shall be void. 
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F. Existing Utilities 
 

1. Under Section 119B of the Public Service Law, Article 36 of the General Business 
Law and Industrial Code Rule 53, the Contractor is required to: 

 
a. Contact Underground Facilities Protective Organization (UFPO at 1-800-962-

7962) at least three (3) full working days prior to the start of work. 
 

b. Verify the precise locations of the underground facility(ies), once the buried 
utilities are marked. 

 
c. Protect and preserve utility stakings, markings or other designations. 

 
d. Provide support and prevent damage to any underground facility or its 

protective coating. 
 

 e. Understand and use the State Color Code for facility markings. 
 

3. No assurance can be given that the locations of the existing subsurface utility lines 
shown on the plans are entirely correct or complete.  Final locations shall be field 
located by each utility operator. 

 
4. Do not interrupt existing utilities serving facilities occupied and used by others, 

except when permitted in writing by the Owner's Representative and then only after 
acceptable temporary utility services have been provided. 

 
5. It shall be the Contractor's responsibility to protect all existing utilities from damage 

during all phases of construction, whether or not said utilities have been located by 
the Utility.  Location work which is to be done by the Utility (or Private Forces) as 
specified under Paragraph F.1 and F.2 above is to be done as an aid and guide for 
the Contractor's operations and is not guaranteed to be exact and said location work 
shall not be made the basis of any claim for additional compensation by the 
Contractor if existing utilities are damaged by any of the Contractor's operations. 

 
The Contractor shall exercise extreme care during all excavation and backfilling 
operations and any existing utility, pavement, curb, etc. which becomes damaged 
due to any of the Contractor's operations shall be replaced or repaired to the 
satisfaction of the Owner's. 
 

G. Traffic Regulation 
 

1. The Contractor shall regulate and maintain traffic, post construction and detour 
signs and do such work as may be required for the proper safeguarding and 
handling of all traffic both on and off-site.  Such traffic regulations shall be in 
accordance with the requirements of the New York State Department of 
Transportation and the New York State Department of Public Safety. 

 
2. As set forth on the plans or as ordered by the Owner, streets along the line of work 

shall be maintained in one or both directions.  Occupants of the facility along the line 
of work or persons having business with such occupants shall have safe means of 
ingress and egress at all times.  Access to all driveways shall be maintained at all 
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times.  Fire, police and emergency personnel and equipment shall have safe and 
adequate access at all times to all portions of the line of work.  When so directed, 
the Contractor shall provide approved safe and adequate temporary bridging over 
newly-built work to protect the work from any injury which might result from traffic. 

 
3. Unless otherwise specified, no direct payment will be made for regulating and 

maintaining traffic, compensation for same being considered as included in the 
prices bid for the work of the contract. 

 
4. The Contractor shall supply and maintain all lights, flares, torches, fences, 

barricades, steel plates, flagperson and/or other protection devices necessary to 
adequately protect traffic during construction. 

 
6. A detailed construction phasing plan shall be prepared by the contractor which shall 

include scope, duration, traffic and safety control measures both on and off-site.  
The phasing plan included on the contract documents provides the overall sequence 
of work for all trades.  The contractor shall modify the plan as needed to maintain 
safe and adequate access to the facility at all times.  At no time will access to the 
facility be closed without written approval by the Owner. 

 
7. The Contractor shall notify the Owner’s representative and/or the Construction 

Manager at least seventy-two (72) hours in advance of any change in on-site 
circulation patterns so that notification may be given to local emergency service 
providers. 

 
 

H. Nuisances 
 

The Contractor shall avoid injury to persons and, so far as possible, all odors, smoke, 
noise, nuisance, vibration or disturbances, as from machinery, pumping, air compressing, 
blasting, blacksmithing or trucking, and the contractor shall be liable for all damages 
therefrom or for violation of any and all related present and future local laws, ordinances or 
regulations or otherwise.  Approved silencers shall be installed on noise making 
equipment. 

 
I. Sanitary 

 
The Contractor will be required to strictly observe the sanitary rules and regulations of the 
State and County Departments of Health. 

 
The Contractor shall prohibit and prevent the committing of nuisances on the site of the 
work or on adjoining property.  When directed by the Owner's Representative, the 
contractor shall summarily discharge any and every employee who commits a nuisance. 
Sanitary precautions shall at all times be satisfactory to the Owner's Representative. 

 
2.1  SITE CLEARING: 
   

A. Clearing and Grubbing 
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Remove curbing, pipes, catch basins, manholes, subsurface structures and other 
improvements or obstructions that interfere with installation of new construction.  Also, 
remove such items elsewhere on the site or premises as specifically indicated. 

 
B. Topsoil Removal 

 
1. Strip Topsoil to whatever depths encountered and in such a manner so as to 

prevent intermingling with the underlying subsoil or other objectionable material.  
Remove heavy growths of grass from areas before stripping. 

 
2. Where trees are indicated to remain, stop topsoil stripping a sufficient distance from 

such trees to prevent damage to their main root system. 
 
3. Refer also to Section 311000 Site Clearing of these specifications. 

 
2.2  EROSION AND SEDIMENT CONTROL: 
   

A. Refer also to Section 311750 Erosion & Sediment Control of these specifications. 
 
2.3  DISPOSAL OF WASTE MATERIALS: 
   

A. Burning of combustible cleared and grubbed materials is not permitted on the Owner's 
property. 

 
B. Removal from the Owner's Property - Remove all waste materials including any unsuitable 

backfill material from the Owner's property and legally dispose of it. 
 
2.4  SURVEY LAYOUT OF WORK: 
   

A. The Owner will provide mathematical delineation of all critical horizontal and vertical points 
for the building corners, entrance roads, driveways, building entrances and parking areas. 
 In addition, reference points will be provided by the Owner in a site survey grid system to 
be established by the Owner's Surveyor. 

 
B. Layout and stake all required grades and lines.  This work shall be done by a New York 

State Licensed Land Surveyor employed by the Contractor and approved by the Owner's 
Representative and/or the Construction Manager. 

 
C. Carefully maintain all bench marks, monuments and other reference points, and if they are 

disturbed or destroyed through operations of this Contractor, they shall be replaced in a 
manner satisfactory to the Owner's Representative at the Contractor's expense. 

 
END OF SECTION 311500 
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SECTION 311750 - EROSION AND SEDIMENT CONTROL 
 
PART 1- GENERAL 
 
1.1. GENERAL REQUIREMENTS: 
 

Applicable provisions of the Conditions of the Contract and Division #1, General 
Requirements, govern work in this Section. 

 
1.2. DESCRIPTION OF WORK: 
 

Provide all means necessary to install, inspect and maintain, and remove temporary 
erosion and sediment control measures as shown on the drawings and as required to 
minimize the erosion and unspecified transport of soil and sediment from the site. 

 
1.3.     QUALITY ASSURANCE: 
 

A. General 
 

1. Install all erosion and sediment controls in accordance with the drawings and/or the 
latest edition of the New York State Standards and Specifications For Erosion And 
Sediment Control, November 2016 (N.Y.S. Guidelines). 

 
2. Grade and maintain site at all times such that all storm water runoff from disturbed 

areas is diverted to soil erosion and sedimentation control facilities. 
 

3. No changes to the Soil Erosion and Sedimentation Control Plan shall be made 
without approval of the Owner's Representative and the Engineer. 

 
4. No soil, not protected by erosion and sedimentation control measures, can be 

disturbed at any time.  
 

5. The Contractor shall comply with applicable Federal, State, and local regulations 
relating to the prevention and abatement of pollution. 

 
6. The Contractor shall be responsible for maintaining all erosion and sediment control 

devices and shall be required to provide measures to correct problems encountered 
in the field whether or not the measures are shown on the plan.  Measures that 
include the installation of additional sediment traps, erosion control blankets or 
reducing the amount of exposed soil may be necessary to comply with Part 700 
etseq of Title 6, Chapter X of NYCRR 

 
B. Product Data:  Submit manufacturer's catalogue cuts, specifications and installation 

instructions for silt fences, filter fabrics and erosion control blankets. 
 

C. Product Stockpiling:  Stockpiles of stabilization measures such as haybales, silt fence, 1-
1/2” gravel for check dams, filter fabric, and mulch shall be maintained at the site for use 
in stabilizing disturbed areas in advance of severe weather conditions. 

 
PART 2 - PRODUCTS 
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2.01 Inlet Protection:  Filtrexx inlet protection or approved equal.   
 
2.02   Dewatering Pits:  Number and location to be determined by contractor.  
  
2.03 Silt Fence:   Silt fence fabric shall be Mirafi 100X or equal.  Wood posts shall be of 

sound quality hardwood, a minimum 36 inches long and two inches square.  Metal posts 
shall be standard T and U section weighing not less than one pound per linear foot.  
Wire fence backing shall be a minimum 14-1/2 gage with a maximum six-inch mesh 
opening and securely attached to fence posts.  Posts shall extend a minimum of 16 
inches into the ground. 

 
2.04 Hay Bale Barriers:   Wood posts shall be of sound quality hardwood, a minimum 36 

inches long.  Metal posts shall be standard T and U section weighing not less than one 
pound per linear foot.  

 
2.05 Filter Fabric:  Filter fabric shall be Mirafi 600x. 

 
2.06 Temporary Stabilization 
 

A. Establishment of Temporary Grass Cover: Prepare seed bed, scarify if compacted, 
remove debris and obstacles such as rocks and stumps, and seed within 24 hours.  
Amend soil, lime soil to pH of 6.0 and fertilize at a rate of 14 lbs. per 1,000 square feet 
with a 5-10-10 or equivalent fertilizer.  Work amendments a minimum of 4 inches into 
soil.  If seeding in October/November seed shall be Certified Aroostook winter rye  @ 
100 lbs. per acre, otherwise seed shall be ryegrass (annual or perennial) @ 30 lbs. per 
acre. 

 
B. Mulch/RECP:  Small grain straw mulch or Type 1 erosion control blankets as specified 

on drawing SP-5.1.  Straw mulch shall be applied at a rate of two tons (100 to 120 bales) 
per acre.  Erosion control blankets shall be BonTerra S2 installed as recommended by 
manufacturer.   

 
C. Treat all disturbed areas within 500 feet of an inhabited structure as necessary to 

provide dust control.  Conform to all local and state regulations governing these 
activities. 

 
D. Install Temporary Stabilization within twenty-four (24) hours after the end of construction 

activities in an area unless there is snow cover or construction activities will resume 
within seven (7) days. 

 
E. Tackifier:  When covering between October and April, cover exposed soils with 

hydroseed and tackifier with the following application rates: 
 

1. Slopes less than 3 Vert.:12 Horiz.        75 lbs/ac 
2. Slopes between 3 Vert.:1 Horiz. and 2 Vert.:1 Horiz.  100 lbs/ac 
3. Slopes greater than 2 Vert.:1 Horiz.     150 lbs/ac 

 
Acceptable product:  Conwed Fibers Con-Tack AT Tackifier as manufactured by Profile 
Products, LLC (800) 366-1180 
 

PART 3 - EXECUTION 
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3.01 General:  Install and remove measures as required.  The measures shall be maintained 

until permanent protection of the contributing watershed is approved by the Owner's 
Representative.  All storm drainage outlets that have been silted due to the work will be 
cleaned, as required. 

 
3.02 Inspections:  Inspect measures daily and within 24 hours of the end of a 0.5 inch or 

greater storm event.  All inspections are to be made by a NYS trained and certified 
contractor.  Stabilized areas will be inspected monthly until the entire site is stabilized.  
Maintain SWPPP log book on-site with daily reports for the Owner demonstrating 
compliance with these specifications and the project’s SWPPP. 

 
3.03   Maintenance:  Maintenance will be completed within seven (7) calendar days of 

determining its need. 
 
3.04   Pavement:  Provide temporary pavement when adjacent to traffic lanes and when 

directed by the Engineer. 
 
3.05 Vehicle Washdown:  Provide vehicle washdown area to prevent tracking of soil and 

other debris onto adjoining public and private roads.  Maintain as necessary during 
project earthwork operations. 

 
 

END OF SECTION 311750 
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SECTION 312000 - EARTHWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including applicable portions of 
Division 1 – General Requirements of the Specifications apply to this Section. 

B. Related Division 2 specification sections include: 
1. Section 311500 Site Preparation 
2. Section 311750 Erosion and Sediment Control 
3. Section 329400 Turf and Grasses and Plants 

1.2 SUMMARY 

A. Section Includes: 
1. Definition of excavation, fill and backfill materials. 
2. The preparation and dewatering requirements for open excavations and/or 

structures. 
3. General excavation requirements. 
4. Excavation requirements for buildings and structures. 
5. Excavation requirements for foundations. 
6. Excavation requirements for preparing subgrades for walks and pavements. 
7. Excavation requirements for utility trenches. 
8. Excavation of landscaped areas. 
9. Subgrade inspection requirements. 
10. General backfill requirements. 
11. Backfill requirements for utility trenches. 
12. Fill material requirements. 
13. Soil moisture control requirements. 
14. Compaction requirements of backfills and fill material. 
15. Excavation and compaction of stormwater systems. 
16. Bedding course placement under slabs-on-grade, walks and other structures. 
17. Subbase course placement under asphaltic concrete pavements. 
18. Drainage course for porous pavement and underdrain systems. 
19. Subsurface drainage. 
20. Field quality control of subgrade preparation, material backfill and compaction 

testing. 
21. Protection of excavated and graded areas. 
22. Storage of soil materials. 
23. Unauthorized excavation. 
24. Removal of excess and unsuitable material from the site. 
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1.3 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beneath, 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 to the top of the 
proposed subgrade as shown and detailed on the plans. 

B. Structural Fill:  Fill material placed under structures after removal of unsuitable bearing 
materials.  Material shall be 3/4 inch, clean aggregate or other material as approved by 
the project’s geotechnical engineer. 

C. Subbase Course:  Aggregate layer placed between the existing subgrade and hot-mix 
asphalt paving. 

D. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench 
before laying pipe and in other open excavated areas to support new curbing, walks, 
concrete stairs, slabs-on-grade, concrete headwalls, manholes or other structures.  
The bedding material shall also be used to backfill trenches to the depths and/or limits 
detailed on the plans.  Sand bedding material shall be used in place of the aggregate 
material specified where required by either the local utility, Owner’s representative or 
Project Engineer. 

E. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill, or soil from 
on-site sources meeting the specifications for fill material and determined suitable for 
on-site use by the Project’s geotechnical engineer. 

F. Drainage and/or Reservoir Course:  Aggregate layer supporting the collection and 
transporting of water. 

G. Earth Excavation:  Defined to include removal, and if required proper disposal off-site, 
of the following: 

1. Soil and all other materials encountered of any name and nature that are not 
classified as rock excavation or unauthorized excavation.  

2. Hardpan, loose or decomposed bedrock or other such material that may require 
intermittent drilling and wedging to increase production or facilitate handling of 
the material with equipment normally used in the particular excavation operation 

H. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by the Geotechnical Engineer.  Authorized 
additional excavation and replacement material will be paid for according to Contract 
provisions.  

I. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in 
length. 

J. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 
lines and dimensions without direction by Owner, Construction Manager, or Engineer.  
Unauthorized excavation, as well as remedial work directed by Engineer, shall be 
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without additional compensation.  Remedial work may include, but not be limited to, 
replacement of the unauthorized excavation by backfilling and compacting as specified 
for authorized excavations of the same classification, unless otherwise directed by the 
Project’s Geo-Technical Engineer.  In areas of footings and foundations to structures, 
remedial work may include replacement of unauthorized excavation material with lean 
concrete subject to approval by the Project’s Geo-technical Engineer. 

K. Fill:  Soil materials used to raise existing grades. 

L. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 
boulders of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. 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. 

M. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, inlets, catch 
basins, manholes, curbs, mechanical and electrical appurtenances, or other man-made 
stationary features constructed above or below the ground surface. 

N. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below the subbase or bedding course, drainage or reservoir course, or 
topsoil materials. 

O. Recycled Material: Any form of recycled or reused granular material, except on-site 
processed rock.  All such material will require the approval of the project’s geotechnical 
engineer.  The use of recycled material from any off-site source will not be permitted. 

P. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as 
underground services within buildings. 

1.4 SUBMITTALS 

A. Product Data:  For each type of the following manufactured products required: 

1. Geotextiles. 
2. Controlled low-strength material, including design mixture. 
3. Geofoam. 
4. Warning tapes. 
5. Imported fill and aggregate 

B. Samples for Verification:  For the following products, in sizes indicated below: 

1. Geotextile:  12 by 12 inches. 
2. Warning Tape:  12 inches long; of each color. 

C. Qualification Data:  For qualified testing agency. 

D. Material Test Reports:  For each on-site and borrow soil material proposed for fill and 
backfill as follows: 
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1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 1557. 

E. Pre-Excavation Photographs or Videotape:  Show existing conditions of adjoining 
construction and site improvements, including finish surfaces, that might be 
misconstrued as damage caused by earth moving operations.  Submit before earth 
moving begins. 

1.5 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E 329 and 
ASTM D 3740 for testing indicated. 

1.6 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining campus roads, streets, walks, and other 
adjacent occupied or used campus 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. Utility Locator Service:  Notify "Call Before You Dig" for area where Project is located 
before beginning earth moving operations. 

C. Do not commence earth moving operations until temporary erosion- and 
sedimentation-control measures are in place. 

D. Do not commence earth moving operations until plant-protection measures are in 
place. 

E. The following practices are prohibited within areas not identified as work zones shown 
on the approved Construction Phasing Plan: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Erection of sheds or structures. 
4. Impoundment of water. 
5. Excavation or other digging unless otherwise indicated. 
6. Attachment of signs to or wrapping materials around trees or plants unless 

otherwise indicated. 

F. Subsurface Information:  
 
 

1. The Owner makes no predictions or representations regarding the character or 
extent of soil, rock or other subsurface condition to be encountered during the 
work.  The Contractor shall make his own deductions on the subsurface 
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conditions which may affect the methods or cost of construction of the work 
hereunder, and he agrees that he will make no claims for damages or 
compensations, except as are provided under the agreement, should he find 
conditions during the progress of the work different from those as calculated 
and/or anticipated by him.  Additional borings and other exploratory operations 
may be performed by the Contractor, at the Contractor's option and following the 
Owner's approval.  No change in the Contract Sum will be authorized for such 
additional exploration undertaken by the Contractor. 

 
2. The Contractor shall make his own deductions of the subsurface conditions 

which may affect the methods or cost of construction of the work hereunder, and 
he agrees that he will make no claims for damages or compensations resulting 
from the subsurface conditions. 

 
3. The Contractor, by careful examination, shall inform himself as to the nature and 

location of the work; the confirmation of the ground, the nature of the subsurface 
conditions; the locations of the groundwater table; the character, quality and 
quantity of the materials to be encountered; the character of the equipment and 
facilities needed preliminary to and during the execution of the work; the general 
and local conditions, water levels and all other matters which can in any way 
affect the work. 

 
4. The Contractor shall be held to have visited the site and to have familiarized 

himself with the existing conditions of adjoining properties and the proposed 
sequence of construction. 

 
5. The Contractor shall investigate the conditions of public thoroughfares and roads 

as to availability, clearances, loads, limits, restrictions and other limitations 
affecting transportation to, ingress and egress of the site of the work.  The 
Contractor shall conform to all New York State and Federal regulations in regard 
to the transportation of materials to and from and at the job site and shall secure 
in advance such permits as may be required. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are 
not available from excavations. 

B. Satisfactory Soils:  Soil Classification Groups GW, GP, GM, SW, and SP according to 
ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 
inches in any dimension, debris, waste, frozen materials, vegetation, and other 
deleterious matter. 

C. Unsatisfactory Soils:  Soil Classification Groups SM, GC, SC, CL, ML, OL, CH, MH, 
OH, and PT according to ASTM D 2487, or a combination of these groups. 
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1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent 
of optimum moisture content at time of compaction. 

2. Unsatisfactory materials also include materials below structures and/or 
foundations determined by the Geotechnical Engineer to be unsatisfactory 
bearing materials. 

D. Subbase Course:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; NYSDOT Type 1 Subbase Course, Item 
304.11.  Recycled material (building and road demolition material and recycled material 
consisting of brick, cement concrete, or other materials) may not be used without 
written authorization from the owner. 

E. Structural Fill:  Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent 
passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.  
This material must be approved by the project’s Geotechnical Engineer. 

F. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel or 
crushed stone; ASTM D 2940; except with 100 percent passing a 1-inch sieve and 0 to 
5 percent passing a No. 8 sieve. 

G. Drainage and/or Reservoir Course:  For use in porous pavement, rain gardens and 
underdrain systems.  Narrowly graded mixture of washed crushed stone, or crushed or 
uncrushed gravel; ASTM D 448; coarse-aggregate grading AASHTO Size 57; with 100 
percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve. 

H. Trap Rock:  Narrowly graded mixture of washed crushed stone ASTM D 448; coarse-
aggregate grading Size 1; with 100 percent passing a 4-inch sieve and 0 to 15 percent 
passing a 1-1/2-inch sieve. 

I. Sand:  ASTM C 33; fine aggregate. 

J. Topsoil and other Planting Media:  See Division 32 Section 329000 Planting Media 
Preparation And Placement. 

2.2 GEOTEXTILES 

A. Subsurface Drainage Geotextile:  Filter fabric, manufactured for subsurface drainage 
applications, should meet the following minimum requirements as described in the 
“Subsurface Investigation and Analysis Report”: 

1. Minimum Permittivity (ASTM D4991) = 0.2 sec-1  
2. Maximum AOS (ASTM D4751) = 0.25 mm 

B. Acceptable Products: 

  1. 1020 by Advanced Drainage System, Inc. 
  2. 4545 by Amoco Fabrics  
  3. FX-100HS by Carthage Mills 
  4. C-120NW by Contech Construction Products, Inc. 
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  6. Mirafi 140N by Mirafi, Inc. 
  8. Terra Tex N04 by Webtec, Inc. 

2.3 ACCESSORIES 

A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches 
wide and 4 mils thick, continuously inscribed with a description of the utility, with 
metallic core encased in a protective jacket for corrosion protection, detectable by 
metal detector when tape is buried up to 30 inches deep; colored as follows: 

1. Red:  Electric. 
2. Yellow:  Gas, oil, steam, and dangerous materials. 
3. Orange:  Telephone and other communications. 
4. Blue:  Water systems. 
5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.1 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. 

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. 

3.2 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. 

3.3 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 
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cross sectioned by Architect.  The Contract Sum will be adjusted for rock excavation 
according to unit prices included in the Contract Documents.  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; blasting, if permitted; ram hammering; or ripping of 
material not classified as rock excavation is earth excavation. 

2. Rock excavation includes removal and disposal of rock if material cannot be 
reused on-site or found to be surplus excavated material.  Remove rock to lines 
and subgrade elevations indicated to permit installation of permanent 
construction without exceeding the following dimensions: 

a. Twenty-four (24) inches outside of concrete forms other than at footings. 
b. Twelve (12) inches outside of concrete forms at footings. 
c. Six (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. Six (6) inches beneath bottom of concrete slabs-on-grade. 
f. Six (6) inches beneath pipe in trenches, and the greater of twenty-four (24) 

inches wider than pipe or thirty (30) inches wide. 

3.4 EXCAVATION FOR BUILDINGS AND STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 
one (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. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 

Structures:  Excavate to elevations and dimensions indicated within a tolerance 
of plus or minus one (1) inch.  Do not disturb bottom of excavations intended as 
bearing surfaces. 

2. Excavation for removal of unsuitable bearing materials below structure footings.  
Excavate unsuitable bearing materials as directed by the Geotechnical Engineer.  

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. Cut and protect roots according to requirements in Division 31, Section 311250 
Tree Protection and Pruning. 
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3.5 EXCAVATION FOR FOUNDATIONS 

A. Excavate surfaces under footings and slabs to indicated gradient, lines, cross sections 
and elevations. 

B. 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. 

C. Excavate to provide the following clearance on each side of the proposed footing or 
column. 
1. Twenty-four (24) inches outside of concrete forms other than at footings. 
2. Twelve (12) inches outside of concrete forms at footings. 
3. Six (6) inches beneath bottom of concrete slabs-on-grade. 

D. Excavate to remove unsuitable bearing materials below structure footings.  Excavate 
unsuitable bearing materials as directed by the Geotechnical Engineer. 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, 
elevations, and subgrades. 

3.7 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 twelve (12) 
inches higher than top of pipe or conduit unless otherwise indicated. 

1. Clearance:  Twelve (12) inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate trenches six (6) inches deeper than bottom of pipe and 
conduit elevations to allow for bedding course.  Hand-excavate deeper for bells of pipe. 

3.8 EXCAVATION OF AREAS TO BE LANDSCAPED 

A. Excavate existing soil to the depths required to prepare the subgrade to receive topsoil, 
amended soil, drainage course material or other material as detailed on the plans.  
Loosen subgrade using rototillers to a minimum depth of six (6) inches.  Remove all 
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stones larger than 1-inch in any dimension and all sticks, roots, rubbish, and other 
extraneous matter within the planted areas and legally dispose of them off the Owner’s 
property. 

B. If underground utilities, rock or groundwater conditions are encountered at an elevation 
at or above the elevation of the required subgrade the Contractor shall notify the 
owner’s representative, the Engineer and the Landscape Architect immediately. 

C. For the special excavation (and compaction) requirements for construction of the 
bioretention filter areas and rain gardens refer to Section 3.15 of these specifications. 

3.9 SUBGRADE INSPECTION 

A. Notify the Geotechnical Engineer when excavations have reached required subgrade. 

B. If the Geotechnical Engineer determines that unsatisfactory soil is present, continue 
excavation and replace with structural fill or other backfill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and 
loaded 10-wheel, tandem-axle dump truck weighing not less than 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, repeating proof-rolling in 
direction perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. 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. 

D. Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, as directed by Architect, without additional 
compensation. 

3.10 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. 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

 

 312000-11 EARTHWORK 

7. Installing permanent or temporary horizontal bracing on horizontally supported 
walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.11 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape 
bedding course to provide continuous support for bells, joints, and barrels of pipes and 
for joints, fittings, and bodies of conduits. 

C. Backfill voids with satisfactory soil while removing shoring and bracing. 

D. Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch 
in any dimension, to a height of 12 inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of piping or conduit to avoid damage or 
displacement of piping or conduit.  Coordinate backfilling with utilities testing. 

E. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

F. Install warning tape directly above utilities, 12 inches below finished grade, except 
6 inches below subgrade under pavements and slabs. 

3.12 FILL MATERIAL 

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: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use structural fill. 
4. Under building slabs, use structural fill. 
5. Under footings and foundations, use structural fill. 
6. For fill in stormwater bioretention filter areas refer to Subsection 3.15 of this 

specification.  

C. Place fill on subgrades free of mud, frost, snow, or ice. 

3.13 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 unit weight. 

3.14 COMPACTION OF BACKFILLS AND FILL MATERIAL 

A. Place backfill and fill materials in layers not more than nine (9) inches in loose depth for 
material compacted by heavy compaction equipment, and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers. 

B. Place backfill and fill materials evenly on all sides of structures to required elevations, 
and uniformly along the full length of each structure. 

C. Compact materials to not less than the following percentages of maximum dry unit 
weight according to ASTM D 1557: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact 
top twelve (12) inches of existing subgrade and each layer of backfill or fill 
material at ninety-five (95) percent. 

2. Under walkways, scarify and recompact top six (6) inches below subgrade and 
compact each layer of backfill or fill material at ninety-five (95) percent. 

3. Under turf or unpaved areas, scarify and recompact top six (6) inches below 
subgrade and compact each layer of backfill or fill material at ninety (90) percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 
ninety (90) percent. 

5. For special compaction requirements of fill material in the stormwater 
bioretention filter areas and rain garden areas refer to Subsection 3.15 of this 
specification. 

3.15 EXCAVATION AND COMPACTION OF STORMWATER BIORETENTION FILTERS 
AND RAIN GARDENS 

A. It is very important to minimize compaction of both the existing subgrade and any 
required fill placement within the bioretention filter areas and rain garden areas.  When 
possible, use excavation hoes to remove original soil.  If bioretention areas and rain 
garden areas are excavated using a loader, the contractor should use wide track or 
marsh track equipment, or light equipment with turf type tires.  Use of equipment with 
narrow tracks or narrow tires, rubber tires with large lugs, or high pressure tires will 
cause excessive compaction resulting in reduced infiltration rates and storage volumes 
and is not acceptable.  Compaction will significantly contribute to design failure. 

B. Compaction can be alleviated within the existing subgrade of the bioretention area or 
rain garden area by using a primary tilling operation such as a chisel plow, ripper, or 
subsoiler.  These tilling operations are to refracture the soil profile through the 
compaction zone.  Rototillers typically do not till deep enough to reduce the effects of 
compaction from heavy equipment. 
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C. When either fill placement or backfilling of over excavated material within bioretention 
filter areas or rain garden area is necessary, place soil in twelve inch (12”) lifts or 
greater.  Do not use heavy equipment within the bioretention filter area or rain garden 
area.  Heavy equipment may be used around the perimeter of the bioretention filter 
area or rain garden area to supply planting soil and other material.  Grade bioretention 
and rain garden material by hand or with light equipment such as a compact loader or 
dozer/loader with marsh tracks.  

D. The bioretention filter areas and rain garden areas may not be constructed until all 
contributing drainage area has been stabilized. 

3.16 SUBBASE COURSE UNDER ASPHALTIC CONCRETE PAVEMENTS 

A. Place subbase course on existing and/or compacted subgrades free of mud, frost, 
snow, or ice. 

B. On prepared subgrade, place subbase course under pavements as follows: 

1. Place subbase course material over subgrade and under hot-mix asphalt 
pavement. 

2. Shape subbase course to required crown elevations and cross-slope grades. 
3. Place subbase course six (6) inches or less in compacted thickness in a single 

layer. 
4. Place subbase course that exceeds six (6) inches in compacted thickness in 

layers of equal thickness, with no compacted layer more than six (6) inches thick 
or less than three (3) inches thick. 

5. Compact subbase course at optimum moisture content to required grades, lines, 
cross sections, and thickness to not less than ninety-five (95) percent of 
maximum dry unit weight according to ASTM D 1557. 

C. Pavement Shoulders:  Place shoulders along edges of subbase course to prevent 
lateral movement.  Construct shoulders, at least 36 inches wide, of satisfactory soil 
materials and compact simultaneously with each subbase course layer to not less than 
ninety-five (95) percent of maximum dry unit weight according to ASTM D 1557. 

3.17 BEDDING COURSE UNDER SLABS-ON-GRADE, WALKS AND MISC. 
STRUCTURES 

A. Place bedding course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact bedding course under slabs-on-grade, 
walks and other structures as follows: 

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's 
written instructions, overlapping sides and ends. 

2. Place bedding course six (6) inches or less in compacted thickness in a single 
layer. 
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3. Place bedding course that exceeds six (6) inches in compacted thickness in 
layers of equal thickness, with no compacted layer more than six (6) inches thick 
or less than three (3) inches thick. 

4. Compact each layer of bedding course to required cross sections and 
thicknesses to not less than ninety-five (95) percent of maximum dry unit weight 
according to ASTM D 698. 

3.18 SUBSURFACE DRAINAGE 

A. Subsurface Drain:  Place subsurface drainage geotextile, drainage course filter 
material and subdrainage pipe in accordance with the details shown on the plans. 

1. Surround drain pipe with six inches (6”) minimum drainage course material (as 
specified herein) or as detailed on plans. 

2. Refer also to Division 33, Section 334600 Subdrainage of these specifications. 

3.19 FIELD QUALITY CONTROL 

A. Special Inspections:  engage a qualified special inspector to perform the following 
special inspections: 

1. Determine prior to placement of fill that site has been prepared in compliance 
with requirements. 

2. Determine that fill material and maximum lift thickness comply with requirements. 
3. Determine, at the required frequency, that in-place density of compacted fill 

complies with requirements. 

B. Testing Agency:  engage a qualified geotechnical engineering testing agency to 
perform tests and inspections.  Testing Agency to be approved by the owner prior to 
being retained. 

C. 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. 

D. 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 Architect. 

E. 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.  The location of each 
compaction test shall be recorded on a site plan and labeled in the same manner as 
the corresponding test report.  Upon completion of the project all test reports and 
location maps shall be submitted to the owner.  Tests will be performed at the following 
locations and frequencies: 
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1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and 
backfill layer, at least one test for every 1000 sq. ft. or less of paved area or 
building slab, but in no case fewer than three tests.   

2. Foundation Wall Backfill:  At each compacted backfill layer, at least one test for 
every  fifty (50) feet or less of wall length, but no fewer than two tests. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least one (1) 
test for every one hundred and fifty (150) feet or less of trench length, but no 
fewer than two (2) tests. 

4. Compaction tests of the base material shall be completed such that no 
precipitation occurs between the compaction test and the paving. 

F. 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. 

G. Soil Material Testing:  A representative sample from each truck load of imported 
material shall be tested for conformance to the specifications. 

H. Import Material that does not meet the specified gradation shall be removed from the 
site and replaced with conforming material. 

3.20 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  
Comply with compaction requirements and grade to cross sections, lines, and 
elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required 

surface tolerances. 

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent 
ponding.  Finish subgrades to required elevations within the following tolerances: 

1. Turf Areas, Planting Areas or other Unpaved Areas:  Plus or minus one (1) inch 
of the proposed top of subgrade elevation to receive topsoil, planting and/or 
amended soil mix, drainage course material or other material to the depths 
detailed on the plans. 

2. Concrete Pavements, Walks and other structures:  Plus or minus 1/2 inch of the 
proposed bottom of the bedding course as detailed on the plans. 

3. Asphalt Pavements:  Plus or minus 1/2 inch of the proposed bottom of the 
subbase course as detailed on the plans. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested 
with a 10-foot straightedge. 
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3.21 PROTECTION OF THE WORK AREAS 

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 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. 

3.22 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. 

3.23 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.  Lean concrete fill, with 28-day compressive strength of 3500 psi, may be 
used when approved by either the Architect, Geotechnical Engineer, or Structural 
Engineer. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as 
directed by Engineer. 

3.24 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Unless directed otherwise, transport surplus satisfactory and unsatisfactory soil off 
Owner’s property. 

1. Remove waste materials, trash, and debris, and legally dispose of them off 
Owner's property. 

 

END OF SECTION 312000 
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SECTION 321216 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including applicable portions of 
Division 1 – General Requirements of the Specifications apply to this Section. 

B. Related Division 2 specification sections include: 

1. Section 010100 Supplementary General Requirements 
2. Section 311500 Site Preparation 
3. Section 312000 Earthwork 

C. Reference herein to NYSDOT standard specifications shall mean applicable sections 
of the New York State Department of Transportation, Office of Engineering, Standard 
Specifications, Construction and Materials, dated January 1, 2022 and the latest 
addendum thereto. 

1.2 SUMMARY 

A. Section Includes: 
 

1. New and/or replacement hot-mix asphaltic concrete paving. 
2. Hot-mix asphaltic concrete paving overlay. 
3. Hot-mix asphalt patching of existing pavement. 
4. Porous Pavement. 

1.3 DEFINITION 

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested 
physical and performance properties. 

 
1. Job-Mix Designs:  For each job mix proposed for the Work. 

B. Material Certificates:  For each paving material, from manufacturer. 

C. Material Test Reports:  For each paving material. 
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1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing 
indicated. 

B. Regulatory Requirements:  Comply with materials, workmanship, and other applicable 
requirements of NYSDOT for asphalt paving work. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pavement-marking materials to Project site in original packages with seals 
unbroken and bearing manufacturer's labels containing brand name and type of 
material, date of manufacture, and directions for storage. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or 
excessively damp, if rain is imminent or expected before time required for adequate 
cure, or if the following conditions are not met: 

1. Prime Coat:  Minimum surface temperature of 60 deg F. 
2. Tack Coat:  Minimum surface temperature of 60 deg F. 
3. Slurry Coat:  Comply with weather limitations in ASTM D 3910. 
4. Asphaltic Concrete Base Course:  Minimum surface temperature of 40 deg F and 

rising at time of placement. 
5. Asphalt Concrete Top Course:  Minimum surface temperature of 60 deg F at time 

of placement. 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. General:  Use materials and gradations that have performed satisfactorily in previous 
installations. 

B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or 
cured, crushed blast-furnace slag. 

C. Fine Aggregate:  ASTM D 1073 sharp-edged natural sand or sand prepared from 
stone, gravel, cured blast-furnace slag, or combinations thereof. 

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of 
the total aggregate mass. 

D. Mineral Filler:  ASTM D 242, rock or slag dust, hydraulic cement, or other inert 
material. 
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2.2 ASPHALT MATERIALS 

A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, PG 64-22. 

B. Asphalt Cement:  ASTM D 3381 for viscosity-graded material. 

C. Prime Coat:  Asphalt emulsion prime coat complying with NYSDOT requirements. 

D. Tack Coat:  ASTM D 977 emulsified asphalt, or ASTM D 2397 cationic emulsified 
asphalt, slow setting, diluted in water, of suitable grade and consistency for application. 

E. Water:  Potable. 

F. Undersealing Asphalt:  ASTM D 3141, pumping consistency. 

2.3 MIXES 

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities 
having jurisdiction and complying with the following requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area 
where Project is located. 

2. Asphaltic Concrete Top Course:  NYSDOT Item 403.16. 
3. Asphaltic Concrete Base Course:  NYSDOT Item 403.12. 

B. Emulsified-Asphalt Slurry:  ASTM D 3910, Type 2. 

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.  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 the Owner’s representative, and replace with 
compacted backfill or fill as directed by the Architect or Engineer. 

C. Proceed with paving only after unsatisfactory conditions have been corrected and 
approved by the Owner’s representative. 
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D. Verify that utilities and other items requiring a cut and installation beneath the asphalt 
surface have been completed prior to placement of either the new asphaltic concrete 
top course or asphaltic concrete overlay. 

3.2 PATCHING 

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing 
pavement section to sound base.  Excavate rectangular or trapezoidal patches, 
extending 12 inches into adjacent sound pavement, unless otherwise indicated.  Cut 
excavation faces vertically.  Remove excavated material.  Recompact existing 
unbound-aggregate base course to form new subgrade. 

B. Portland Cement Concrete Pavement:  Break cracked slabs and roll as required to 
reseat concrete pieces firmly. 

1. Pump hot undersealing asphalt under rocking slab until slab is stabilized or, if 
necessary, crack slab into pieces and roll to reseat pieces firmly. 

2. Remove disintegrated or badly cracked pavement.  Excavate rectangular or 
trapezoidal patches, extending into adjacent sound pavement, unless otherwise 
indicated.  Cut excavation faces vertically.  Recompact existing unbound-
aggregate base course to form new subgrade. 

C. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix 
asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m). 

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. 

D. Patching:  Fill excavated pavements with hot-mix asphalt base mix for full thickness of 
patch and, while still hot, compact flush with adjacent surface. 

E. 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. 

3.3 REPAIRS 

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphaltic 
concrete top course material 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. 
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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. 

3.4 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. Prime Coat:  Apply uniformly over surface of compacted unbound-aggregate base 
course at a rate of 0.15 to 0.50 gal./sq. yd. (0.7 to 2.3 L/sq. m).  Apply enough material 
to penetrate and seal but not flood surface.  Allow prime coat to cure. 

1. If prime coat is not entirely absorbed within 24 hours after application, spread 
sand over surface to blot excess asphalt.  Use enough sand to prevent pickup 
under traffic.  Remove loose sand by sweeping before pavement is placed and 
after volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 

C. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 
gal./sq. yd. (0.2 to 0.7 L/sq. m). 

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. 

3.5 HOT-MIX ASPHALT PLACING 

A. 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 asphaltic concrete base course in number of lifts and thicknesses 
indicated. 

2. Place hot-mix asphaltic concrete top course in single lift. 
3. Spread mix at minimum temperature of 250 deg F (121 deg C). 
4. Begin applying mix along centerline of crown for crowned sections and on high 

side of one-way slopes unless otherwise indicated. 
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls 

and tears in asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of 
a lesser width are required. 



16 September 2024  Chappaqua Central School District 
Issue for Bid DWCI – New Construction & Athletic Upgrades 
 

 

 321216-6 ASPHALT PAVING 

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. 

C. 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. 

3.6 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. 

3.7 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 (85 deg C). 

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, but not less than 94 percent nor 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 nor 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. 

3.8 INSTALLATION TOLERANCES 

A. Pavement Thickness:  Compact each course to produce the thickness indicated within 
the following tolerances: 

1. Base Course:  Plus or minus 1/2 inch. 
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. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency:  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. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures 
and compacted pavement according to ASTM D 979. 

1. Reference maximum theoretical density will be determined by averaging results 
from four samples of hot-mix asphalt-paving mixture delivered daily to site, 
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prepared according to ASTM D 2041, and compacted according to job-mix 
specifications. 

2. In-place density of compacted pavement will be determined by testing core 
samples according to ASTM D 1188 or ASTM D 2726. 

a. One core sample will be taken for every 1000 sq. yd. or less of installed 
pavement, with no fewer than 3 cores taken. 

b. Field density of in-place compacted pavement may also be determined by 
nuclear method according to ASTM D 2950 and correlated with 
ASTM D 1188 or ASTM D 2726. 

E. Replace and compact hot-mix asphalt where core tests were taken. 

F. Remove and replace or install additional hot-mix asphalt where test results or 
measurements indicate that it does not comply with specified requirements. 

3.10 DISPOSAL 

A. Except for material indicated to be recycled, remove excavated materials from Project 
site and legally dispose of them in an EPA-approved landfill. 

1. Do not allow milled materials to accumulate on-site. 

END OF SECTION 321216 
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SECTION 321313 - CEMENT CONCRETE PAVING 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract and any Supplementary Conditions and 

other Division 01 Specification Sections, apply to this Section. 

1.2  DESCRIPTION OF WORK: 

A. General 

1. Extent of cement concrete paving is shown on drawings for all walks. 

2. Prepared subbase is specified in Division 31 Section 312000 Earthwork. 

1.3  QUALITY ASSURANCE: 

A. Codes and Standards 

1. Comply with local governing regulations if more stringent than herein specified. 

B. Submittals 

1. Furnish samples, manufacturer's product data, test reports and materials' 

certifications as required in referenced sections for concrete and joint fillers and 

sealers. 

1.4  JOB CONDITIONS: 

A. No concrete shall be placed in the work when the temperature is below 32oF or when the 

temperature is likely, in the opinion of the Owner's Representative, to drop to 32oF within 

the next 24 hours, except with the prior approval of the Owner's Representative and under 

special protective measures approved by the Owner's Representative. 
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PART 2 – PRODUCTS 

2.1  MATERIALS: 

A. Forms 

1. Steel, wood or other suitable material of size and strength to resist movement during 

concrete placement and to retain horizontal and vertical alignment until removal.  

Use straight forms free of distortion and defects. 

2. Use flexible spring steel forms or laminated boards to form radius bends as required. 

3. Coat forms with a non-staining form release agent that will not discolor or deface 

surface of concrete. 

B. Welded Wire Mesh 

1. Welded plain cold-drawn steel wire fabric, ASTM A 185. 

C. Reinforcing Bars 

1. Deformed steel bars, ASTM A 615, Grade 40. 

D. Concrete Materials 

1. Comply with requirements applicable for concrete materials, admixtures, bonding 

materials, curing materials and others as required. 

E. Expansion Joint Materials 

1. Comply with requirements for preformed expansion joint fillers and sealers. 

PART 3 – EXECUTION 

3.1  CONCRETE MIX, DESIGN AND TESTING: 

A. General 

1. Comply with requirements applicable for concrete mix design, sampling and testing, 

and quality control, and as herein specified. 
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1. Design mix to normal-weight concrete consisting of Portland cement, aggregate, 

water-reducing or high-range water-reducing admixture (super-plasticizer), air-

entraining admixture and water to produce the following properties: 

 a. Compressive Strength:  4,000 psi, minimum at 28 days, unless otherwise 

indicated. 

 b. Slump Range:  4 inches for concrete containing HPWR admixture (super-

plasticizer); 4 inches for other concrete. 

 c. Air Content:  4.5 to 7.5 percent. 

3.2  SURFACE PREPARATION: 

A. General 

1. Remove loose material from compacted subbase surface immediately before 

placing concrete. 

2. Proof-roll prepared subbase surface to check for unstable areas and need for 

additional compaction. Do not begin paving work until such conditions have been 

corrected and are ready to receive paving. 

3.3  FORM CONSTRUCTION: 

A. General 

1. Set forms to required grades and lines, rigidly braced and secured.  Install sufficient 

quantity of forms to allow continuous progress of work and so that forms can remain 

in place at least 24 hours after concrete placement. 

2. Check completed formwork for grade and alignment to following tolerances: 

 a. Top of forms not more than 1/8 inch in 10 feet. 

 b. Vertical face on longitudinal axis, not more than 1/4 inch in 10 feet. 

3. Clean forms after each use, and coat with form release agent as often as required to 

ensure separation from concrete without damage. 

3.4  REINFORCEMENT: 

A. General 

1. Locate, place and support reinforcement as shown on details, unless otherwise 

indicated. 
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3.5  CONCRETE PLACEMENT: 

A. General 

1. Comply with requirements for mixing and placing concrete and as herein specified. 

2. Do not place concrete until subbase and forms have been checked for line and 

grade.  Moisten subbase if required to provide a uniform dampened condition at time 

concrete is placed.  Do not place concrete around manholes or other structures until 

they are at required finish elevation and alignment. 

3. Place concrete using methods which prevent segregation of mix.  Consolidate 

concrete along face of forms and adjacent to transverse joints with internal vibrator. 

4. Use bonding agent at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces. 

5. Deposit and spread concrete in a continuous operation between transverse joints, 

as far as possible. If interrupted for more than 1/2 hour, place a construction joint. 

3.6  JOINTS: 

A. General 

1. Construct expansion, weakened-plane (contraction) and construction joints true-to-

line with face perpendicular to surface of concrete.  Construct transverse joints at 

right angles to the centerline, unless otherwise indicated. 

2. When joining existing structures, place transverse joints to align with previously 

placed joints, unless otherwise indicated. 

B. Construction Joints 

1. Place construction joints at end of placements and at locations where placement 

operations are stopped for a period of more than 1/2 hour, except where such 

placements terminate at expansion joints. 

C. Expansion Joints 

1. Provide premolded joint filler for expansion joints abutting concrete curbs, catch 

basins, manholes, inlets, structures, walks and other fixed objects, unless otherwise 

indicated. 

2. Locate expansion joints at 20 feet o.c. maximum, unless otherwise indicated. 

3. Extend joint fillers full-width and depth of joint, recessed 1/2 inch below finished 

concrete surface. 
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4. Furnish joint fillers in one-place lengths for full width being place. 

5. Protect top edge of joint filler during concrete placement with a metal cap or other 

temporary material.  Remove protection after concrete has been placed on both 

sides of joint. 

D. Fillers and Sealants 

1. All joints shall receive joint sealants. Comply with requirements for preparation of 

joints, materials, installation and performance. 

3.7  CONCRETE FINISHING: 

A. General 

1. Protect and cure finished concrete paving as specified on the plans and details.  

Use membrane-forming curing and sealing compound or approved moist-curing 

methods. 

B. Anti-Spalling Treatment 

1. A second coat of curing and sealing compound may be used or an anti-spalling 

compound applied over concrete cured by continuous moist curing methods. Apply 

compounds to concrete surfaces no sooner than 28 days after placement, to clean, 

dry concrete free of oil, dirt and other foreign material.  Apply curing and sealing 

compound at a maximum coverage rate of 300 square feet per gallon.  Apply anti-

spalling compound in two sprayed applications.  First application at rate of 40 

square yards per gallon; second application, 60 square yards per gallon.  Allow 

complete drying between applications. 

3.8  REPAIRS AND PROTECTIONS: 

A. General 

1. Repair or replace broken or defective concrete, as directed by Owner's 

Representative. 

2. Drill test cores where directed by Owner's Representative when necessary to 

determine magnitude of cracks or defective areas.  Fill drilled core holes in 

satisfactory pavement areas with Portland cement concrete bonded to pavement 

with epoxy adhesive. 

3. Protect concrete from damage until acceptance of work.  Exclude traffic from 

pavement for at least 14 days after placement.  When construction traffic is 
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permitted, maintain pavement as clean as possible by removing surface stains and 

spillage of materials as they occur. 

4. Sweep concrete pavement and wash free of stains, discolorations, dirt and foreign 

material just prior to final inspection. 

END OF SECTION 321313 
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SECTION 323223 – SEGMENTAL RETAINING WALLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes multiple depth segmental retaining walls with and without soil 
reinforcement. 

B. Related Sections: 

1. Division 31 Section "Earthwork" for excavation for segmental retaining walls. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Provide design segmental retaining walls, including comprehensive 
engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. Structural Performance:  Engineering design shall be based on the following loads and 
be according to NCMA's "Design Manual for Segmental Retaining Walls. 

1. Gravity loads due to soil pressures resulting from grades and sloped backfill 
indicated. 

2. Superimposed loads surcharge indicated on Drawings. 

1.4 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service:  Engage a qualified testing agency to perform the 
following preconstruction testing: 
1. Test soil reinforcement and backfill materials for coefficient of friction according 

to ASTM D 5321. 

1.5 SUBMITTALS 

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

B. Samples for Initial Selection:  For concrete units. 
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C. Samples for Verification:  For each color and texture of concrete unit required.  Submit 
full-size units. 

D. Delegated-Design Submittal:  For segmental retaining walls indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Compliance Review:  Qualified professional engineer responsible for segmental 
retaining wall design shall review and approve submittals and source and field 
quality-control reports for compliance of materials and construction with design. 

2. Contractor shall submit two sets of detailed design calculation and final retaining 
wall plans for approval at least two weeks prior to the beginning of wall 
construction.  All calculations and drawings shall be prepared and sealed by a 
professional Engineer experienced in Segmental Retaining Wall design and 
licensed in New York. 

E. Product Certificates:  For segmental retaining wall units and soil reinforcement, from 
manufacturer. 

1. Include test data for shear strength between segmental retaining wall units 
according to ASTM D 6916. 

2. Include test data for connection strength between segmental retaining wall units 
and soil reinforcement according to ASTM D 6638. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing 
indicated. 

B. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects. 

1. Build mockup of segmental retaining wall approximately 72 inches long by not 
less than 36 inches high above finished grade at front of wall. 

2. Approved mockups may become part of the completed Work if undisturbed at 
time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store and handle concrete units and accessories to prevent deterioration or damage 
due to contaminants, breaking, chipping, or other causes. 

B. Store geosynthetics in manufacturer's original packaging with labels intact.  Store and 
handle geosynthetics to prevent deterioration or damage due to sunlight, chemicals, 
flames, temperatures above 160 deg F or below 32 deg F and other conditions that 
might damage them.  Verify identification of geosynthetics before using and examine 
them for defects as material is placed. 
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PART 2 - PRODUCTS 

2.1 SEGMENTAL RETAINING WALL UNITS 

A. Segmental retaining wall units shall be machine-formed, Portland cement concrete 
blocks specifically designed for retaining wall applications.  Units approved for this 
project are: 

VERSA-LOK Standard Retaining Wall Units 

B. Concrete Units:  ASTM C 1372, Normal Weight, except that maximum water 
absorption shall not exceed 7 percent by weight and units shall not differ in height more 
than plus or minus 1/16 inch from specified dimension. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide 
product indicated on Drawings.  

2. Provide units that comply with requirements for freeze-thaw durability. 

C. Color:  As selected by Engineer from manufacturer's full range.  Contractor to provide 
color sample or photograph for review/approval by project Engineer and Architect. 

D. Shape and Texture:  Provide units matching basic shape, dimensions, and face texture 
indicated by referencing manufacturer's pattern designation. 
1. Provide units of any basic shape and dimensions that will produce segmental 

retaining walls of dimensions and profiles indicated without interfering with other 
elements of the Work and with split textured. 

2. Unit finish shall be split-face, straight geometry, 6” high 

E. Batter:  Provide units that offset from course below to provide at least 1:5 batter. 

F. Cap Units:  Provide cap units of same shape as other units with smooth, as-cast top 
surfaces without holes or lugs. 

G. Special Units:  Provide corner units, end units, and other shapes as needed to produce 
segmental retaining walls of dimensions and profiles indicated and to provide texture 
on all exposed surfaces matching face. 

2.2 INSTALLATION MATERIALS 

A. Pins:  Product supplied by segmental retaining wall unit manufacturer for use with units 
provided, made from nondegrading polymer reinforced with glass fibers. 

B. Cap Adhesive:  Product supplied or recommended by segmental retaining wall unit 
manufacturer for adhering cap units to units below. 

C. Leveling Base:  Comply with manufacturer’s recommendation and Design Engineer’s 
requirements 
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D. Drainage Fill:  Comply with manufacturer’s recommendation and Design Engineer’s 
requirements. 

E. Reinforced-Soil Fill:  ASTM D 2487; GW, GP, SW, SP, and SM soil classification 
groups or a combination of these groups; free of debris, waste, frozen materials, 
vegetation, and other deleterious matter; meeting the following gradation according to 
ASTM C 136:  20 to 100 percent passing No. 4 sieve, 0 to 60 percent passing No. 40 
sieve, 0 to 35 percent passing No. 200 sieve, and with fine fraction having a plasticity 
index of less than 20. 

F. Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for 
subsurface drainage applications, made from polyolefins or polyesters; with elongation 
greater than 50 percent. 

1. Apparent Opening Size:  No. 70 to 100 sieve, maximum; ASTM D 4751. 
2. Minimum Grab Tensile Strength:  110 lb; ASTM D 4632. 
3. Minimum Weight:  4 oz./sq. yd. 

G. Subdrainage Pipe and Filter Fabric:  Comply with requirements in Division 33 Section 
"Subdrainage." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements 
for excavation tolerances, condition of subgrades, and other conditions affecting 
performance of segmental retaining walls. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 RETAINING WALL INSTALLATION 

A. General:  Place units according to NCMA's "Segmental Retaining Wall Installation 
Guide" and segmental retaining wall unit manufacturer's written instructions. 

B. Leveling Base:  Place and compact base material to thickness indicated and with not 
less than 95 percent maximum dry unit weight according to ASTM D 698. 

C. First Course:  Place first course of segmental retaining wall units for full length of wall.  
Place units in firm contact with each other, properly aligned and level. 

1. Tamp units into leveling base as necessary to bring tops of units into a level 
plane. 

D. Subsequent Courses:  Remove excess fill and debris from tops of units in course 
below.  Place units in firm contact, properly aligned, and directly on course below. 
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1. For units with lugs designed to fit into holes in adjacent units, lay units so lugs 
are accurately aligned with holes, and bedding surfaces are firmly seated on 
beds of units below. 

2. For units with lips at front of units, slide units as far forward as possible for firm 
contact with lips of units below. 

3. For units with lips at bottom rear of units, slide units as far forward as possible for 
firm contact of lips with units below. 

4. For units with pins, install pins and align units. 
5. Freestanding walls shall also have manufacturer approved adhesive applied to 

each course. 

E. Cap Units:  Place cap units and secure with cap adhesive. 

3.3 FILL PLACEMENT 

A. General:  Comply with requirements in Division 31 Section "Earth Moving," NCMA's 
"Segmental Retaining Wall Installation Guide," and segmental retaining wall unit 
manufacturer's written instructions. 

B. Fill voids between and within units with drainage fill.  Place fill as each course of units 
is laid. 

C. Place, spread, and compact drainage fill and soil fill in uniform lifts for full width and 
length of embankment as wall is laid.  Place and compact fills without disturbing 
alignment of units.  Where both sides of wall are indicated to be filled, place fills on 
both sides at same time.  Begin at wall and place and spread fills toward embankment. 

1. Use only hand-operated compaction equipment within 48 inches of wall, or one-
half of height above bottom of wall, whichever is greater. 

2. Compact reinforced-soil fill to not less than 95 percent maximum dry unit weight 
according to ASTM D 698. 

3. Compact nonreinforced-soil fill to comply with Division 31 Section "Earth 
Moving." 

D. Place drainage geotextile against back of wall and place layer of drainage fill at least 
12 inches wide behind drainage geotextile to within 12 inches of finished grade.  Place 
another layer of drainage geotextile between drainage fill and soil fill. 

E. Wrap subdrainage pipe with filter fabric and place in drainage fill as indicated, sloped 
not less than 0.5 percent to drain. 

F. Place impervious fill over top edge of drainage fill layer. 

G. Slope grade at top of wall away from wall unless otherwise indicated.  Slope grade at 
base of wall away from wall.  Provide uniform slopes that will prevent ponding. 

H. Place soil reinforcement in horizontal joints of retaining wall where indicated and 
according to soil-reinforcement manufacturer's written instructions.  Embed 
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reinforcement a minimum of 8 inches into retaining wall and stretch tight over 
compacted backfill.  Anchor soil reinforcement before placing fill. 

1. Place additional soil reinforcement at corners and curved walls to provide 
continuous reinforcement. 

2. Place geosynthetics with seams, if any, oriented perpendicular to segmental 
retaining walls. 

3. Do not dump fill material directly from trucks onto geosynthetics. 
4. Place at least 6 inches of fill over reinforcement before compacting with tracked 

vehicles or 4 inches before compacting with rubber-tired vehicles. 
5. Do not turn vehicles on fill until first layer of fill is compacted and second layer is 

placed over each soil-reinforcement layer. 

3.4 CONSTRUCTION TOLERANCES 

A. Variation from Level:  For bed-joint lines along walls, do not exceed 1-1/4 inches in 10 
feet 3 inches maximum. 

B. Variation from Indicated Batter:  For slope of wall face, do not vary from indicated slope 
by more than 1-1/4 inches in 10 feet. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Comply with requirements in Division 31 Section "Earth Moving" for field quality control. 
1. In each compacted backfill layer, perform at least 1 field in-place compaction test 

for each 24 inches of fill depth and each 50 feet or less of segmental retaining 
wall length. 

3.6 ADJUSTING 

A. Remove and replace segmental retaining wall construction of the following 
descriptions: 

1. Broken, chipped, stained, or otherwise damaged units.  
2. Segmental retaining walls that do not match approved Samples. 
3. Segmental retaining walls that do not comply with other requirements indicated. 

B. Replace units so segmental retaining wall matches approved Samples and mockups, 
complies with other requirements, and shows no evidence of replacement. 

END OF SECTION 323223 
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 329400-1 TURF AND GRASSES AND PLANTS 

SECTION 329400 – TURF  
 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS: 

Applicable provisions of the Conditions of the Contract and Division #1, General 
Requirements, govern work in this Section. 

1.2 DESCRIPTION OF WORK: 

A. Work in this Section includes but is not limited to: 

1. Supply and install slope stabilization measures. 

2. Machine and hand excavate as required to prepare planting areas. 

3. Fine grade, fertilize, seed and mulch disturbed areas within the contract limits 
unless indicated to be treated otherwise.  

4. Supply and install seed mixes in accordance with Plans and Specifications. 

5. Maintain, water, and protect plantings until Final Acceptance by Owner. 

B. Related sections include but are not limited to: 

Division 31, Section 311500 Site Preparation 
Division 31, Section 312000 Earthwork 

 

1.3 REFERENCE STANDARDS 

B. American Joint Committee on Horticultural Nomenclature. 

C. Horticultural Standards of the American Associates of Nurserymen. 

1.4 MEETINGS 

A. Schedule the pre-installation planting meeting after completion of finish grading but 
prior to beginning landscape work, including topsoil or other planting media 
placement. 

1.5 SUBMITTALS 

A. Samples:  Provide the following: 

1. Mulch – One quart bag with name and address of supplier. 

2. Grass Seed - One typical seed bag tag. 

3. Requests for Approved Equals. 
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B. Seed Mix Certificate:  Provide copies of material certificates signed by the supplier 
certifying that the seed mixes comply with specified requirements.  The certificate 
shall identify botanical and common names, percent by weight of each species and 
variety, and percent of purity, germination and weed seed. 

C. Fertilizer Specifications:  Submit label or identify brands to be used and their 
chemical compositions. 

D. Maintenance instructions:  The Landscape Subcontractor shall be responsible for 
providing two (2) copies of written instructions recommending procedures to be 
established by the Owner for the maintenance of the landscape work for one (1) full 
year. 

1.6 QUALITY ASSURANCE 

A. Perform Work with experienced personnel under the direction of a skilled foreman 
with a minimum of five (5) years experience with similar type and size landscape 
projects. 

D. Topsoil and Other Planting Media  

 1. Topsoil and other planting media is to be furnished and installed by the 
Landscape Subcontractor as shown on the plans or as required by these 
specifications. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Remove unacceptable plant material immediately from the Job Site. 

B. Deliver seed in original containers showing guaranteed analysis of seed mixture, 
percentage of pure seed, year of production, net weight, date of packaging and 
location of packaging.  Damaged packages are not acceptable. 

1.8 JOB CONDITIONS 

A. The Landscape Subcontractor must examine the subgrade, verify the elevations, 
observe the conditions under which work is to be performed, and notify the 
Landscape Architect and/or the Owner’s Representative of unsatisfactory conditions.  
The Landscape Subcontractor is not to proceed with the work until the unsatisfactory 
conditions have been corrected in a manner acceptable to the Landscape 
Subcontractor. 

B. Utilities:  Determine the location of underground utilities and perform the work in a 
manner which will avoid possible damage.  Hand excavate, as required, to minimize 
possibility of damage to underground utilities.  Maintain grade stakes set by others 
until removal is mutually agreed upon by all parties. 

C. When conditions detrimental to plant growth are encountered, such as rubble fill, 
adverse drainage conditions, or obstructions, immediately notify the Landscape 
Architect and/or the Owner’s Representative and wait for approval before planting. 

1.9 COORDINATION AND SCHEDULING 
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A. 1. 

B. Install plant material after the installation of any underground irrigation system. 

1.10 GUARANTEE 

A. All seeded areas must have 100% cover of seeded forbs or grasses at end of first full 
growing season. 

 
PART 2 – PRODUCTS 
 
2.1 SEED MATERIALS 

A. Seed Mixes – As approved by the School District. 

2.2 MISCELLANEOUS MATERIALS 

A. Anti-Desiccant:  "Wilt-Pruf" or equal, approved by Landscape Architect.  Delivered in 
manufacturer's containers and used according to manufacturer's instruction. 

B. Compost:  Compost shall be stable, humus-like organic material produced by the 
biological and biochemical decomposition of source-separated compostable 
materials, separated at the point of waste generation that may include, but are not 
limited to leaves and yard trimmings, food scraps, food processing residuals, manure 
and/or other agricultural residuals, forest residues and bark, and soiled or non-
recyclable paper.  Compost shall not be altered by the addition of materials such as 
sand, soil and glass.  Compost shall contain no substances toxic to plants and shall 
not contain more than 0.1 percent by dry mass of man-made foreign matter. 

C. Erosion Control Blanket:  Landlok CS2 coconut/straw blend blanket as manufactured 
by Contech Construction Products, Inc., West Chester, OH (800)338-1122 or ECSC-
2B double net straw/coconut biodegradable rolled erosion control product as 
manufactured by East Coast Erosion Control Blankets, LLC, Bernville, PA (800) 582-
4005 or approved equal. 

D. Mulch 

1. Seeded Areas - Stalks of oats, wheat, rye or other approved crops free from 
seed or noxious weeds. 

2. Hydroseeded Areas - Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber 
mulch; nontoxic and free of plant-growth or germination inhibitors; with a 
maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.  
Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch 
manufacturer for slurry application; nontoxic and free of plant-growth or 
germination inhibitors. 

E. Topsoil/Planting Media – As specified in Section 02312 “Planting Media Preparation 
and Placement”.  Topsoil  shall be used as backfill when installing plants in all areas.     
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F. Planting Fertilizer – Commercial, controlled release 20-10-5 (N-P-K) with 21 gram 
controlled release fertilizer tablets, such as Agriform or approved substitute by 
Owner’s Representative. 

 G. Seeded Area Fertilizer – Standard brand agricultural product such as 10-10-10 (N-P-
K) fertilizer or as recommended by soil tests and approved by Owner’s 
Representative. 

H. Top Dressing - Starter Fertilizer, commercial, partially organic. 

 I. Weed Barrier Fabric – Rot-resistant polypropylene fabric, water and air permeable; 
Mscape by Mirafi or equal. 

 J. Lime – Agricultural lime. 

 
PART 3 – EXECUTION 
 
3.1 TIME OF WORK 

Do not commence work of this Section until preparation and placement of topsoil and 
other planting media as specified in Section 02312 “Planting Media Preparation and 
Placement” is complete and accepted.  The Contractor shall be responsible for 
establishing the required project subgrade.  The Landscape Subcontractor shall be 
responsible for accepting or rejecting the subgrade conditions prior to starting his work, 
the work of this section. Commencement of the work of this section by the Landscape 
Subcontractor constitutes acceptance of the subgrade prepared by the Contractor. 

3.2 PREPARATION 

A. Before proceeding with work, verify dimensions and quantities.  Report variations 
between the Drawings and site conditions immediately to the Owner’s 
Representative and the Landscape Architect before proceeding with landscape work. 

B. Protection 

1. Take care in performing landscaping work to avoid conditions which will create 
hazards.  Post signs or barriers as required. 

2. Provide adequate means for protection from damage through excessive erosion, 
flooding, heavy rains, etc.  Repair or replace damaged areas. 

3. Protect adjacent and adjoining areas from hydroseeding and hydromulching 
overspray. 

4. Keep site well drained and landscape excavations dry. 

5. Layout and physically delineate plant beds and landscape elements.  
Secure Landscape Architect’s acceptance before proceeding with the 
landscape installation.  Make minor adjustments as may be requested.  
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3.3 APPLYING SEED MIXES  

A. Scope 

1. Disturbed, unpaved areas which are not otherwise planted shall be seeded or 
sodded. 

2. Seed unpaved areas within Contract Limit lines which have been disturbed by 
construction unless otherwise noted. 

B. Site Tolerances – Final grade of soil after seeding of grassed areas is complete shall 
be one inch below top of adjacent pavement of any kind. 

C. Seeding – After grassed areas are graded, sow seed with adequate equipment at 
time when little or no wind is blowing. 

D. Season of the year for seeding subject to approval by Owner's Representative.  Do 
not seed when high wind, drought, excessive moisture, ice or other conditions are 
such that specified results are not likely to be obtained. 

E. Fine Grading 

1. Remove all stones two (2) inches in diameter and larger, roots, rubbish and all 
other foreign matter. 

2. Disk, harrow or rototill to minimum six (6) inches depth all areas where seed is to 
be installed. 

3. Apply lime to the topsoil as required in conformance with the approved soil 
amendment procedure.  Work the lime lightly into the top three (3) inches of the 
topsoil. 

4. Grade to exact, well-draining grades indicated. 

F. Fertilizer – evenly distribute as per soil test recommendations.  Work lightly into top 
three (3) inches of soil. 

G. Seed 

1. Rake immediately before seeding until surface is smooth, friable and of uniform 
fine texture.  Roll.  Rake out undulations shown by roller. 

2. Apply top dressing of starter fertilizer to prepared seedbed at a rate that will 
provide one (1) pound of actual nitrogen (N) per thousand (1000) square feet. 

3. Uniformly spread seed at rate indicated on plans or as recommended by seed 
supplier in two passes at 90 degrees to each other.  Rake lightly and roll with 200 
pound roller. 

4. Mulch all seeded areas immediately after seeding.  Hand or machine spread to 
form a continuous blanket two (2) inches uniform thickness, loose measurement.  
Anchorage to hold mulch in place may be employed at Contractor's option, 
subject to approval by Owner's Representative. 
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5. Protect all seeded areas, at Contractor's expense, with snow fences, wire farm 
fences or similar structures.  Remove upon final acceptance. 

6. Where ground slope is 1 in 2.5 or steeper (other slopes at Contractor's option) or 
as indicated, install erosion control blanket immediately after seeding and before 
mulching.  Remove pins or stakes visible after uniform stand of grass is attained. 

3.4 HYDROSEEDING 

A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using 
equipment specifically designed for hydroseed application.  Continue mixing until 
uniformly blended into homogeneous slurry suitable for hydraulic application. 

1. Mix slurry with nonasphaltic tackifier and fiber mulch per manufacturer's 
recommendations. 

2. Apply slurry uniformly to all areas to be seeded in a one-step process.  Apply 
slurry at a rate so that mulch component is deposited at not less than 1500-
lb/acre dry weight, and seed component is deposited at not less than the 
specified seed-sowing rate. 

 
3.5 MAINTAINING SEEDED AREAS 

A. Begin maintenance of seeded lawn areas immediately upon completion of seeding 
and mulching and continue for a minimum of sixty (60) days or longer as required to 
establish uniform stand of specified grasses and until Final Acceptance.  Maintain 
seeded areas by watering, fertilizing, weeding, mowing, trimming and other 
operations such as regrading and replanting as required to establish a smooth 
acceptable lawn, free of eroded bare area, all to the acceptance of the Landscape 
Architect. 

B. Water immediately after mulching to saturate the soil to 1/2 inch depth.  Thereafter, 
water all seeded areas to one (1) inch depth soil saturation no less than two times 
per week and more often during periods of drought or high winds, until final 
acceptance. 

C. Provide all equipment and means for proper application of water to the seeded 
areas. 

D. Maintain mulch daily or more often as required.  Contain mulch on site and clean up 
any areas where mulch is blown by wind. 

E. Rerake, reseed and remulch as necessary.  Reseed grass and herbaceous plant 
material as needed to achieve 85% survival and coverage at the time of inspection 
for Final Acceptance. 

F. Three (3) to four (4) weeks after germination, fertilize turf with either a second 
application of starter fertilizer or another complete fertilizer that has a ratio of 4-1-2.  
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Apply fertilizer at a rate to deliver one (1) pound nitrogen per thousand (1000) square 
feet. 

3.6 INSPECTION AND FINAL ACCEPTANCE OF SEEDED AREAS 

A. The Contractor and/or the Landscape Subcontractor shall request inspection by the 
Landscape Architect and/or Owner's Representative after establishment of uniformly 
germinated grassed areas for the purpose of Final Acceptance. 

B. Seeded areas will be accepted at the time of inspection if: 

1. Seeded areas are properly established. 

2. Grassed areas are free of bare and dead spots and without weeds 

3. A uniform stand of grass at least three (3) inches tall has been obtained. 

4. No surface soil is visible when grass has been cut to height of three (3) inches. 

C. Areas seeded after November 1st will not be accepted until the following spring (on or 
about May 1st) approximately one month after the start of growing season if the 
above specified conditions have been met. 

D. The maintenance responsibility of the lawn areas shall become the Owner's 
responsibility upon Final Acceptance. 

E. Prior to Final Acceptance, the Landscape Subcontractor shall provide the Owner with 
two (2) copies of written instructions recommending procedures to be established by 
the Owner for the maintenance of the landscape work for one (1) full year. 

3.7 CLEAN UP 

A. Immediately cleanup soil or debris spilled onto the pavement and dispose of 
deleterious materials. 

B. Dispose of excess material and debris resulting from planting work off-site.  Leave 
work area clean and neat upon completion of the Work.  Repair any damage done to 
the existing site improvements as a result of the Work of this Section. 

3.8 PROTECTION OF THE WORK 

A. Protect planted areas against traffic or other use immediately after planting is 
completed by placing adequate warning signs and barricades. 

 
B. Provide adequate protection of planted areas against trespassing, erosion, and 

damage of any kind.  Remove this protection after planted areas have been 
accepted by Landscape Architect. 
 

END OF SECTION 329400 
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SECTION 334100 - STORM DRAINAGE 

PART 1 - GENERAL 

 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Westchester County Health 

Care Corporation General Conditions and any Supplementary Conditions and other 

Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Pipe and Fittings. 

2. Precast Concrete Manholes. 

3. Catch Basins and Drain Inlets. 

4. Stormwater Infiltration Systems. 

5. Cleanouts. 

1.03 DEFINITIONS 

A. HDPE:  High Density Poly-Ethylene Pipe. 

B. RCP:  Reinforced Concrete Pipe. 

C. DIP:  Ductile Iron Pipe. 

D. PVC:  Polyvinyl chloride plastic. 

1.04 GRAVITY-FLOW, NONPRESSURE, DRAINAGE-PIPING PRESSURE RATING:  10-

Foot Head of Water.  Pipe joints shall be at least silt-tight, unless otherwise indicated. 

1.05 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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B. Shop Drawings: 

1. Manholes:  Include plans, elevations, sections, details, frames, and covers.  

Include design calculations, and concrete design-mix report for cast-in-place 

manholes. 

2. Catch Basins and Drain Inlets:  Include plans, elevations, sections, details, 

frames, covers, and grates.  Include design calculations, and concrete design-

mix report for cast-in-place catch basins and drain inlets. 

3. Infiltration Systems:  Includes plans, elevations, sections, pipe connections and 

details. 

C. Field quality-control reports. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Protect pipe, pipe fittings, and seals from dirt and damage. 

B. Handle manholes, catch basins, and other precast concrete drainage structures 

according to manufacturer's written rigging instructions. 

1.07 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 weeks in advance of proposed interruption of 

service. 

2. Do not proceed with interruption of service without Owner's written permission. 

PART 2 - PRODUCTS 

 

2.01 HIGH DENSITY POLYETHYLENE PIPE 

A. All high density polyethylene pipe, with smooth inner liner: 

1. Corrugated polyethylene drainage tubing (3” to 10”), AASHTO M 252-94. 

2. Corrugated polyethylene pipe (12” to 30”), AASHTO M 294-94. 
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3. Corrugated polyethylene pipe (30” to 60”), ASTM D2321, AASHTO M 294. 

B. Pipe shall be joined with a watertight gasketed integral bell and spigot joint, ASTM 

D3212, ASTM F477. 

2.02 CONCRETE PIPE AND FITTINGS 

A. Reinforced-Concrete Pipe and Fittings:  Shall be Class IV pipe meeting ASTM C 76, 

with bell-and-spigot ends and sealant joints with ASTM C 990, bitumen or butyl-rubber 

sealant. 

2.03 DUCTILE-IRON PIPE AND FITTINGS 

1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile. 

2. Gaskets:  AWWA C111, rubber. 

2.04 PVC PIPE AND FITTINGS 

A. PVC Pressure Pipe:  AWWA C900, Class 150, for gasketed joints and using 

ASTM F 477, elastomeric seals. 

1. Fittings NPS 4 to NPS 8:  PVC pressure fittings complying with AWWA C907, for 

gasketed joints and using ASTM F 477, elastomeric seals. 

2. Fittings NPS 10 and Larger:  Ductile-iron, compact fittings complying with 

AWWA C153, for push-on joints and using AWWA C111, rubber gaskets. 

B. PVC Sewer Pipe and Fittings, NPS 15 and Smaller:  ASTM D 3034, SDR 35, with bell-

and-spigot ends for gasketed joints with ASTM F 477, elastomeric seals. 

2.05 NONPRESSURE-TYPE PIPE 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. 

B. Sleeve Materials: 

1. For CMP: As recommended by manufacturer for intended use. 

2. For Concrete Pipes:  ASTM C 443, rubber. 

3. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
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4. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 

2.06 MANHOLES 

A. Precast Concrete Manholes:  Provide as detailed on plans and all assemblies shall 

provide for H-20 Loading. 

1. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of 

depth indicated, with provision for sealant joints. 

2. Diameter:  48 inches minimum up to 10 feet and 60 inches excess of 10 feet 

unless otherwise indicated. 

3. Ballast:  Increase thickness of precast concrete sections or add concrete to base 

section as required to prevent flotation. 

4. Base Section:  8-inch minimum thickness for floor slab and 5-inch minimum 

thickness for walls and base riser section, and separate base slab or base 

section with integral floor. 

5. Riser Sections:  5-inch minimum thickness, and lengths to provide depth 

indicated. 

6. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 

indicated, and top of cone of size that matches grade rings. 

7. Joint Sealant:  ASTM C 990 (ASTM C 990M), bitumen or butyl rubber. 

8. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into 

manhole walls, for each pipe connection. 

9. Steps:  Plastic coated steel steps cast into sidewalls at 12-inch intervals.   

10. Adjusting Rings:  Interlocking precast concrete rings with level or sloped edge in 

thickness and diameter matching manhole frame and cover, and of height 

required to adjust manhole frame and cover to indicated elevation and slope.  

Include sealant recommended by ring manufacturer. 

B. Manhole Frames and Covers: 

1. Description:  Ferrous; 24-inch ID by 7- to 9-inch riser with 4-inch minimum width 

flange and 26-inch diameter cover.  Include indented top design with lettering 

cast into cover, using wording equivalent to "STORM DRAIN." 

2. Material:  ASTM A 536, Grade 60-40-18 ductile iron unless otherwise indicated. 
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2.07 CATCH BASINS AND DRAIN INLETS 

A. Precast Concrete Catch Basins and Drain Inlets:  Provide as detailed on plans and all 

assemblies shall provide for H-20 Loading. 

1. Description:  ASTM C 478, precast, reinforced concrete, of depth indicated, with 

provision for sealant joints. 

2. Base Section:  8-inch minimum thickness for floor slab and 5-inch minimum 

thickness for walls and base riser section, and separate base slab or base 

section with integral floor. 

3. Riser Sections:  5-inch minimum thickness, 48-inch diameter, and lengths to 

provide depth indicated. 

4. Top Section:  Flat-slab-top type is indicated. 

5. Joint Sealant:  ASTM C 990, bitumen or butyl rubber. 

6. 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. 

7. Pipe Connectors:  ASTM C 923, resilient, of size required, for each pipe 

connecting to base section. 

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. 

2.08 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:  4000 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 deformed steel. 
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C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland 

cement design mix, 4000 psi minimum, with 0.45 maximum water/cementitious 

materials ratio.  Include channels and benches in manholes. 

1. Channels:  Concrete invert, formed to same width as connected piping, with 

height of vertical sides to three-fourths of pipe diameter.  Form curved channels 

with smooth, uniform radius and slope. 

a. Invert Slope:  1 percent through manhole. 

 

2. Benches:  Concrete, sloped to drain into channel. 

a. Slope:  In accordance with plan invert elevations. 

D. Ballast and Pipe Supports:  Portland cement design mix, 4000 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 deformed steel. 

2.09 CLEANOUTS 

A. Gray-Iron Cleanouts:  ASME A112.36.2M, round, gray-iron housing with clamping 

device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with 

inside calk or spigot connection and countersunk, tapered-thread, brass closure plug. 

1. Top-Loading Classification(s):  Heavy duty. 

2. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron 

soil pipe and fittings. 

B. PVC Cleanouts:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting 

and riser to cleanout of same material as sewer piping.  All PVC cleanouts shall have 

flush tops.   

2.10 INFILTRATION SYSTEMS 

A. Materials:  StormTech chambers shall be as manufactured by Advanced Drainage 

Systems, Inc. or approved equal in terms of quantity volumes and dimensions. 

B. End Sections:  Shall be Class IV reinforced concrete pipe meeting ASTM C 76. 
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PART 3 - EXECUTION 

 

3.01 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Division 31 Section 312000 

Earthwork. 

3.02 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. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping pitched down in direction of flow, at minimum slope of 1 percent, 

unless otherwise indicated. 

2. Install piping with 24-inch minimum cover, unless noted otherwise on the plans. 

3. Install ductile-iron culvert piping according to ASTM A 716. 

4. Install corrugated metal piping according to ASTM A 798/A 798M. 

5. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's 

"Concrete Pipe Installation Manual." 
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3.03 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure drainage piping according to the following: 

1. Join dissimilar pipe materials with nonpressure-type flexible couplings. 

3.04 MANHOLE INSTALLATION 

A. General:  Install manholes, complete with appurtenances and accessories indicated. 

B. Install precast concrete manhole sections with sealants according to ASTM C 891. 

C. Where specific manhole construction is not indicated, follow manhole manufacturer's 

written instructions. 

D. Set tops of frames and covers flush with finished surface of manholes that occur in 

pavements.  Set tops 3-inches above finished surface elsewhere unless otherwise 

indicated. 

3.05 CATCH BASIN AND DRAIN INLET INSTALLATION 

A. Construct catch basins to sizes and shapes indicated on plans. 

B. Set frames and grates to elevations indicated on plans. 

3.06 INFILTRATION SYSTEMS 

A. Excavate chamber base to subgrade and contact Engineer for inspection prior to 

placement of stone base layer.   

B. Install geosynthetics fabrics and chambers in accordance with manufacturers 

recommendations.   

C. Install pipe connections using manufacturers approved connections and fittings and 

required fill material as shown on the plans. 

3.07 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 
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3.08 IDENTIFICATION 

A. Pipe backfill and bedding materials and their installation are specified in Division 31 

Section 312000 Earthwork. Arrange for installation of green warning tape directly over 

piping and at outside edge of underground structures. 

1. Use detectable warning tape over nonferrous piping and over edges of 

underground structures. 

3.09 CLOSING ABANDONED STORM DRAINAGE SYSTEMS 

A. Abandoned Piping:  Excavate and remove existing pipe and legally dispose offsite. 

B. Abandoned Manholes and Structures:  Excavate around manholes and remove and 

legally dispose off site. 

C. Backfill to grade according to Division 31 Section 312000 Earthwork. 

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. Leaks and loss in test pressure constitute defects that must be repaired. 
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C. 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 potable water. 

END OF SECTION 334100 
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