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Legal Notice

The Putnam Valley Central School District will receive individual sealed bid proposals before 
4:00 PM on April 5, 2021, for:

CAPITAL PROJECT PHASE 2
TOILET ROOM ALTERATIONS

PUTNAM VALLEY PUTNAM VALLEY MIDDLE SCHOOL
142 Peekskill Hollow Road

Bid No. 2020-21-05

The District will receive the proposals at the Business Office, 171 Oscawana Lake Road, Putnam 
Valley, NY, 10579, and at that time and place any and all such proposals 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 packages:

Bid Package # Trade

GC General Construction (Single Prime Contract)

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 in order to 
make their proposals, and each proposal must be made in accordance with those Forms.

Bidders may obtain the Bid Documents after 3:00 PM on March 15, 2021, from REV, 330 
Route 17A, Goshen, NY, 10924, (877) 272-0216.  Complete digital sets of Bidding Documents, 
drawings and specifications, may be obtained online as a download at the following website:  
www.usinglesspaper.com under 'public projects.’ Complete hard copy sets of Bidding 
Documents, drawings, and specifications, may be obtained from REV upon depositing the sum 
of $50.00 for each combined set of documents. Checks or money orders shall be made payable 
to “Putnam Valley Central School District.”  The full deposit will be refunded to bidders upon 
return of the Bid Documents in acceptable condition within one week of notification of award by 
the District as per NYS General Municipal Law Article 5A, Section 102. Bidders are to submit a 
written request for plan deposit refund which is to be accompanied by a copy of the canceled 
check or District issued receipt. Upon receipt of request, the Business Office will generate a 
refund on the next available check run. Any bidder requiring documents to be shipped shall 
make arrangements with the printer and pay for all packaging and shipping costs.  

Please note Rev (www.usinglesspaper.com) is the designated location and means for 
distributing and obtaining all bid package information. All bidders are urged to register to 
ensure receipt of all necessary information, including bid addenda.

There will be a pre-bid site meeting on March 22, 2021, as follows at 3:45 PM at Putnam Valley 
Middle School, outside the Main Entrance.

http://www.usinglesspaper.com/
http://www.usinglesspaper.com/


Bidders are urged to attend the site meeting.  Knowledge of the field conditions is crucial 
to understanding the Work.

Each proposal must be accompanied by a certified check payable to the Putnam Valley Central 
School District or by a Bid Bond for a sum equal to five percent (5%) of the bid, conditioned 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 Trade Contract.

The District will 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 laborers, workers, and mechanics working on the site of this project must be certified 
as having successfully completed the OSHA 10-hour construction safety & health course.

All Requests for Information shall be sent in writing to the Architect, Teresa May, via email at 
tmay@kgdarchitects.com (or if email is unavailable, by fax at (914) 666-0051), no later than 14 
days before the bid opening date.

All proposals shall be sealed in an opaque envelope distinctly marked on the outside as follows:

Putnam Valley Central School District
Capital Project Phase 2 – Toilet Room Alterations
Putnam Valley Middle School
Bid Opening Date: April 5, 2021, 4:00 PM

Name of Bidder
Bid Package
"SEALED BID"

Such proposals must be delivered to Jill Figarella, District Treasurer, or her designee, no later 
than the appointed time on the bid opening date, at the Business Office, 171 Oscawana 
Lake Road, Putnam Valley, NY, 10579 (bids will be opened in the Elementary School 
building at the same address).  The District will not open or consider any proposal unless it is 
received at that location by no later than the appointed time on the bid opening date, 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.

END OF ADVERTISEMENT

mailto:tmay@kgdarchitects.com
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SECTION 00 21 00

INVITATION AND INSTRUCTIONS TO BIDDERS

1.01 OWNER, PROJECT, ARCHITECT, BID PROCEDURE
A. The Owner, Putnam Valley Central School District; 171 Oscawana Lake Road, 

Putnam Valley, NY 10579, invites sealed bids for the Capital Project Phase 2 Toilet 
Room Alterations located at Putnam Valley Middle School, 142 Peekskill Hollow 
Road, Putnam Valley, NY 10579, as described in the accompanying contract 
documents as prepared by KG+D Architects, PC, located at 285 Main Street, Mount 
Kisco, NY 10549.

B. Bids shall be received in accordance with the New York State Public Bidding Laws, 
this project will be executed under SINGLE PRIME CONTRACT as noted below 
and scope of work generally as outlined in Section 01 10 00:

C.
Bid Package Trade

GC General Construction

D. The attention of all bidders is directed to the fact that a single set of documents exist 
for the construction of the Project as a whole. Work on each sheet, or within any 
technical specification section may or may not have an effect on the work of any 
single Contractor. Failure on the part of any Contractor to examine all documents 
will not be cause for additional cost to the Owner.

1.02 DISCREPANCY
A. Should any bidder find any discrepancies in, or omission from, the Contract 

Documents, or should the bidder be in doubt as to the meaning of any portion of 
said documents, they shall at once notify the Architect and obtain an interpretation 
or clarification prior to submission of their bid.  

B. Any request for interpretation or clarification given in accordance with this provision 
shall be sent in writing to the architect via email (tmay@kgdarchitects.com).

C. The bidder may, during the bidding period, be advised by addendum of additions, 
deletions, or alterations in any of the documents forming a part of this Contract.  All 
such additions, deletions or alterations shall be included in the work covered by the 
bid and shall become a part of this Contract.  

Upon such mailing or delivery and making available for inspection, such addendum 
shall become a part of the Contract Documents and shall be binding on all Bidders 
whether or not the Bidder receives or acknowledges the actual notice of such 
addendum.  

The requirements contained in all Contract Documents shall apply to all addenda.

CUTOFF DATE FOR RECEIPT OF REQUESTS FOR INFORMATION (RFI’S) 
SHALL BE 5 WORKING DAYS PRIOR TO DESIGNATED DATE FOR RECEIPT 
OF BIDS.

D. Only interpretations, corrections or additional Contract provisions made in writing by 
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the Architect as addenda shall be binding.  No officer, agent or employee of the 
Owner or the Architect is authorized to explain or to interpret the Contract 
Documents by any other method and any such explanation or interpretation, if given, 
shall not be relied upon by the Bidder.

1.03 REPRESENTATION - Each bidder, by making their bid, represents that -
A. They have read and understands the Bidding Documents (consisting of the Project 

Manual, Drawings and Addenda (if any) and their Bid is made in accordance 
therewith.

B. They have visited the site and have familiarized themselves with the conditions 
under which the work is to be performed.

C. All materials to be incorporated in the work shall be "asbestos free" in their 
manufacture.

1.04 DOCUMENTS
A. Bidders may obtain electronic or hard copies of the Bid Documents on or after  

3:00 PM on March 15, 2021, by contacting REV, 330 Route 17A, Goshen, NY, 
10924, (877) 272-0216

B. A deposit of $50.00 per set will be required.  Deposit checks shall be made out to 
the Putnam Valley CSD.  

D. The full deposit will be refunded to bidders upon return of the Bid Documents in 
acceptable condition within one week of notification of award by the District as per 
NYS General Municipal Law Article 5A, Section 102. Bidders are to submit a written 
request for plan deposit refund which is to be accompanied by a copy of the 
canceled check or District issued receipt.  Upon receipt of request, the Business 
Office will generate a refund on the next available check run. Any bidder requiring 
documents to be shipped shall make arrangements with the printer and pay for all 
packaging and shipping costs. Additional copies of the documents will be available 
from the designated printer and at the non-refundable cost of reproduction.

1.05 INFORMATIONAL MEETING - All bidders are advised that an informational meeting will 
be held on March 22, 2021, at 3:45 PM at Putnam Valley Middle School, outside the 
Main Entrance.

Any and all questions that may arise as a result of this meeting will be recorded and 
answered by the Addendum process.

NOTE: ALL BIDDERS WILL BE PRESUMED TO HAVE FULL KNOWLEDGE OF THE 
SITE, AND ALL INFORMATION AVAILABLE AT THE PRE-BID WALK THROUGH.  NO 
EXTRA COST OR TIME EXTENSIONS WILL BE GRANTED BECAUSE OF LACK OF 
KNOWLEDGE OF ON SITE CONDITIONS, APPARENT, OR DATA AVAILABLE DURING 
THE WALK THROUGH.

1.06 BIDDING
A. Sealed bids, with the name and address of the Bidder contained thereon, will be 

received at the District Office, 171 Oscawana Lake Road, Putnam Valley, NY, on 
or before April 5, 2021, at 4:00 PM Local Prevailing Time, at which time all bids 
will be opened publicly and read aloud.

B. All bids shall be submitted in duplicate on the Proposal Forms provided within the 
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specifications and shall be submitted in an opaque sealed envelope with the 
following contained thereon:
1. Project Name
2. Contract Number
3. Type of Construction
4. Name of Bidder
5. Mark “SEALED BID”

C. All spaces on Proposal Form must be completed.  All signatures shall be in ink and 
in longhand.  

D. No oral or telephonic proposals or modifications of proposals will be considered.  
E. In accordance with Section 135 of the New York State Finance Law, commonly 

known as the “Wick’s Law” and applicable to the jurisdiction of the Project, 
each Bidder must submit in a sealed envelope within his bid package a list of 
all subcontractors including their names, addresses, contact information and 
the value of their contracts.  This list may not be changed except at the 
direction of the Owner.

F. Any proposals containing exceptions or modifications may, at the Owner's option, 
be disqualified.

1.07 QUALIFICATIONS OF BIDDER
A. The Owner 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 to the Owner all information and data required by the Owner, 
including complete financial data, within the time and in the form and manner 
required by the Owner.  

C. The Owner reserves the right to reject any bid if the evidence required by the Owner 
is not submitted as required or if the evidence submitted by or the investigation of 
any Bidder fails to satisfy the Owner that the Bidder is responsible or is able or 
qualified to carry out the obligations of the Contract or to complete the Work as 
contemplated.  

1.08 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. When requested by the Architect, 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 shall furnish within three (3) working days after the bid opening 
four (4) copies of the following information in writing:
1. a signed and notarized bidder qualification statement (see Section 00 45 13);
2. the names, addresses and phone numbers of the subcontractors and 

suppliers that the bidder proposes to use on the project;
3. the bidder's proposed site safety plan;
4. a bar chart (see paragraph 1.03, Section 01 32 00 of the General 

Requirements) showing the bidders' proposed plan and schedule to 
complete the bidder's work in accordance with the phasing milestones 
outlined in Section 01 10 00;
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5. the insurance certificates required by the Bid Documents;
6. a proposed schedule of values for the bidder's work;
7. a proposed list of submittals and a proposed schedule for making them, all 

keyed to the bar chart.
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 like 
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 Trade 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.

1.09 APPROVAL OF SUBCONTRACTORS
A. When requested by the Owner, Bidders shall, within the time specified by the Owner, 

submit to the Owner the names of the Subcontractors which the Bidder proposes to 
use on the project.  

B. 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 like 
manner within the time specified by the Owner.  

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

1.10 SECURITY AND BONDS (Coordinate with Section 00 61 00)
A. Every bid shall be accompanied by a Bid Bond in the amount of 5 percent of the 

Contract Sum drawn by a recognized surety authorized to conduct business in the 
State of New York and made payable to the Owner.  
1. Bid Security shall be submitted in a separate sealed envelope clearly 

identifying the company and project as well as the name and address of the 
Surety Company. 

2. Each Bond must be accompanied by a Power of Attorney, giving names of 
Attorneys-in-fact, and the extent of their bonding authority. All bonds shall be 
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countersigned by a resident Agent and with a Surety Company or 
Corporation meeting the following qualifications: 
a. Surety must be licensed to do business in the State of New York. 
b. Surety shall be listed on the current U.S. Treasury Department 

Circular 570 entitled “Companies Holding Certificates of Authority” 
from the Secretary of the Treasury under the Act of Congress 
approved July, 30, 1974 (6 U.S.C., Sec. 6-13), as Acceptable 
Sureties on Federal Bonds. 

c. Surety must meet minimum rating requirements as published in 
current “Best’s Key Rating Guide” as listed in the attachment to 
Section 00 61 00.  

d. Limitations:
 Bonding limits or bonding capacity refers to the limit or amount of 

bond acceptable on any one project. 
 The bonding limit for each contractor shall not exceed the amount 

listed on the above referenced U.S. Treasury Department List for 
the Surety issuing the bond. 

e. All Surety companies are subject to approval and may be rejected by 
the Owner without cause, in the same manner that bids may be 
rejected.   

f. Compliance: In the event any of the requirements outlined herein are 
not complied with, the Owner shall have the right to reject the bid or 
annul the Award of the Contract. 

B. Bid security will be returned to all except the three lowest bidders, after formal 
analysis and evaluation of bids. No bid will be withheld beyond the forty-five (45) 
day period stipulated above. 

C. Remaining bid security will be returned to bidders after Owner and successful bidder 
have executed the Agreement and the Owner has received and approved 
performance and payment bonds. 

D. If the required agreement has not been executed within the specified period of time 
after the bid opening, bid security of any bidder will be returned upon his request, 
provided he has not been notified of acceptance of his bid prior to the date of his 
request. 

E. Separate Performance and Payment Bonds will be required for the work.  Each shall 
be in the amount of 100% of the Contract price.  

F. The Contractors shall include in their proposal amounts the total premiums for the 
performance and labor and material payment bonds as set forth in Section 00 61 
00.

1.11 TAX STATUS (Coordinate with Article 3.6 of Section 00 70 00 (AIA A201)
A. The Owner, Pelham Central School District, is an educational non-profit institution 

and is therefore "tax-exempt" in accordance with the applicable laws of the State of 
New York and with Chapter 32 of the Internal Revenue Code, as most recently 
amended, for collection of all sales and excise taxes.  

B. Exemption Certificates will be furnished to each Respective Prime Contractor.

1.12 INSURANCE
A. Insurance as required by Article 11 of the General Conditions and as set forth in the 

Insurance Rider (Section 00 70 02) shall be required of the Contractor and shall be 
of forms and limits required therein. 
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1.13 EQUIVALENCY CLAUSE (Coordinate with Section 01 25 00)
A. When in the project manual/specifications, two or more kinds, types, brands, or 

manufacturers of materials are named they are regarded as establishing the 
required standard of quality and not for the purpose of limiting competition.  

B. The contractor may select one of these items or, if the contractor desires to use any 
kind, type, brand, manufacturer or material other than those named in the 
specification, he shall, in accordance with the instructions set forth in “Post-Bid 
Requirements” herein, identify within three (3) days after bid submission, but in any 
event prior to award of contract, what kind, type, brand, or manufacturer is included 
in the base bid for the specified item following procedures set forth in Section 01 25 
00.

C. Failure to so identify the perceived “equivalencies”, will not relieve contractor from 
providing the specified items.

1.14 AWARD OF CONTRACT
A. This notice is an offer to receive proposals for a contract and not an offer of a 

contract. 
B. The award of the Contract shall be made to the Bidder submitting the lowest bid if, 

in the opinion of the Owner, such Bidder is qualified to perform the Work involved, 
is responsible and reliable.

C. Alternates, if stated in the Proposal Form, shall be chosen at the discretion of the 
Owner when awarding the Contract.  The lowest bid will then be determined by 
adding to, or subtracting from, to the bidder's total base bid, all Alternates chosen 
by the Owner.

D. The Bidder agrees to commence work within ten (10) days of receipt of a Notice to 
Proceed, Letter of Intent, and/or Execution of Contract whichever is earlier.

E. The Owner reserves the right to reject any bid or all bids, to waive any informalities 
or irregularities or omissions in any bid received or to afford any Bidder an 
opportunity to remedy any informality or irregularity if it is in the Owner's interest to 
do so.

F. The award of the Contract shall not be construed as a guarantee by the Owner that 
the plant, equipment and the general scheme of operations of a Bidder is either 
adequate or suitable for the satisfactory performance of the Work or that other data 
supplied by a Bidder is accurate.

1.15 LAWS AND REGULATIONS
A. All applicable Federal, State, County, Municipal or other laws, orders, ordinances, 

rules and regulations of all Authorities having jurisdiction over construction work in 
the locality of the project shall apply to the Contract and shall be deemed to be 
included in the Contract as if fully set forth therein at length.

B. This project is subject to wage determination as issued by the Department of Labor.  
Reference Section 00 46 43.

C. 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”.
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1.16 ARREARS
A. No bids will be accepted from, or contracts awarded to, any person, persons, firms 

or vendors who are in arrears to the Municipality upon debt, or contract, or who is a 
defaulter as surety or otherwise upon obligations to the Municipality.

1.17 NONDISCRIMINATION
A. Notwithstanding implementation of the Owner's Affirmative Action Plan, if any, all 

Contractors and Subcontractors of all tiers and vendors will be required to comply 
with all provisions of the Civil Rights Act of 1964, Executive Order 11246 of 24 
September 1965 and the relevant "Laws", "Acts" rules, regulations and orders of the 
Labor Department of the State of New York as amended.

**End of Section**
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INTRODUC TION

Geotechnical Engineering Report
Proposed School Additions

Putnam Valley Central School District
Putnam Valley, New York
Terracon Project No. JB195150

September 6, 2019

INTRODUCTION

This report presents the results of our subsurface exploration and geotechnical engineering
services performed for the proposed additions to the Putnam Valley Central School District
campus in Putnam Valley, New York. The purpose of these services is to provide information and
geotechnical engineering recommendations relative to:

■ Subsurface soil conditions ■ Foundation design and construction

■ Groundwater conditions ■ Floor slab design and construction

■ Site preparation and earthwork ■ Seismic site classification per NYSBC

■ Pavement design and construction ■ Frost considerations

■ Retaining wall design and construction

The geotechnical engineering Scope of Services for this project included the advancement of five
test borings to depths ranging from approximately 10 to 17 feet, observation of four test pits to
depths of approximately 3 feet, and preparation of this summary report.

Maps showing the site and test boring locations are shown in the Site Location and Exploration
Plans section.

SITE CONDITIONS

The Putnam Valley Central School District (CSD) campus is located south of Peekskill Hollow
Road near its intersection with Brookfalls Road in the town of Putnam Valley, New York as shown
on the USGS Topographic Map presented with the Site Location and Exploration Plans. As
depicted on the USGS map, the site is situated within an area of glaciated hills and drumlins. The
site itself lies on the northern flank of an elliptical drumlin shaped hill which trends southwest to
northeast. The site’s ground surface slopes down from south to north between elevations 280 and
220 feet.

The original building was constructed in the 1970’s and now serves as the Middle School. Cut
and fill work was performed at that time to level the sloping site for the building and adjoining
athletic field construction. The High School building and additional athletic fields were added to
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the campus circa 1999-2000 and these were also built into the hillside. These additions entailed
excavations as deep as 30 feet and fills up to about 10 feet deep to level the site for building and
field construction. The fill used to establish the site grades for the original building and later
addition were composed primarily of the on-site cut materials composed of sand, silt, gravel,
cobbles and boulders.

In 1998, a Geotechnical Report was prepared for the High School and Athletic Field Additions by
Dente Engineering, our predecessor firm. This report was referenced in part to develop the site
history discussed above, and the results of subsurface explorations completed for that report are
referenced and included in the following sections.

PROJECT DESCRIPTION

It is our understanding the project will entail construction of a small courtyard in-fill addition for the
Middle School building and a larger Health Center on the north side of the High School as shown
on the aerial photographs in the Photograph Log.

The Middle School in-fill addition will be a slab-on-grade structure with no basement. It is our
understanding that the adjoining Middle School building has a partial basement. The courtyard
where the in-fill is planned is relatively level and within about one foot of the planned floor
elevation. The surface in this area is currently lawns and concrete sidewalks.

The Health Center addition will be a one-story field house with a turf floor. The turf will be installed
over the soil subgrades with no concrete slab beneath it. A small storage space and vestibule will
have slabs. The structure will be a bent steel frame Butler style building. The Health Center site
is currently an open lawn with ground surface elevations generally in the range of 249 to 252 feet.
At the northeast corner of the proposed building the ground surface begins to slope down more
steeply and is near elevation 246 feet at the building corner. We assume the turf surface inside
the addition will be set at elevations in the range of 250 to 252 feet.

No building load information for the new additions was provided to us. For the purposes of this
evaluation it has been assumed that column loads will be less than 200 kips and wall load less
than 2 kips per linear foot.

GEOTECHNICAL CHARACTERIZATION

We have developed a general characterization of the subsurface conditions based upon our
review of the subsurface exploration, geologic setting and our understanding of the project. This
characterization, termed GeoModel, forms the basis of our geotechnical calculations and
evaluation of site preparation and foundation options. Conditions encountered at each exploration
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point are indicated on the individual logs. The individual logs can be found in the Exploration
Results and the GeoModels in the Figures sections of this report.

As part of our analyses, we identified the following model layers within the subsurface profile. For
a more detailed view of the model layer depths at each boring location, refer to the GeoModel.

Model Layer Layer Name General Description

1 Surface Material Topsoil at the Health Center site and topsoil or
concrete sidewalk at the Middle School site.

2 Fill and Possible Fill

Generally composed of sand with variable lesser
amounts of silt and gravel, occasional cobbles and
rootlets. Occasional foreign matter, i.e., wire, small
metal pieces and vitrified pipe in the shallow test pits
at the Health Center site.

3 Glacial Deposits Generally composed of sand with variable lesser
amounts of silt and gravel, occasional cobbles.

At the Middle School site, the fills appeared to extend to depths of 2 and 5 feet at the boring
locations. Based upon standard penetration “N” values, the fill was judged to be of a medium
dense to loose relative density. Here the fill contained no discernible foreign matter.

At the Health Center site, the depth of fill ranged from 7 to possibly as deep at 13.5 feet. In the
shallow test pits made in this area, occasional foreign matter was found in the fill as noted in the
table above. Based upon standard penetration “N” values, the fill was judged to be of a medium
dense to very loose relative density.

We caution that the fill materials were similar in gradation to the native soils and it was difficult to
discern between the two. Thus, the fill and possible fill depths shown on the logs may vary
somewhat from actual conditions. It is noted that the test pit depths were limited to a maximum
depth of about 3 feet with the type of excavation equipment provided by the school. Thus, the
depth of fills was not be confirmed with the test pits.

The glacial deposits found beneath the topsoil and/or fills extended fully through the remaining
depths explored. Based upon standard penetration “N” values, these soils were judged to be
medium dense and they became dense to very dense at depths of about 10 to 25 feet.

Based upon laboratory gradation testing completed during the 1998 study, and our visual
observations of the recovered soil samples, the fill and native soils are generally classified under
the Unified Soil Classification System Group SM. The percentage, by weight, of particles finer
than a No. 200 mesh sieve (i.e., silt and clay size) ranged between 10 and 40 percent in the
samples tested.
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Groundwater observations and measurements were made as the boreholes were completed and
the results are noted on the individual logs. It should be understood that the depths noted may
not reflect a stabilized groundwater measurement because adequate time may not have passed
for groundwater to enter and achieve a stable level in the augers.

At the Middle School site, groundwater was measured at depths of 15.7 and 9.0 feet at completion
of drilling the 2019 borings.

At the Health Center site, groundwater was first encountered at a depth of 9.1 feet in the 2019
test boring B-3. In borings B-4 and B-5, no measurable groundwater was present during or at
completion of drilling. No groundwater was present in the shallow test pits completed at this
location. In the 1998 borings completed in this area, groundwater was generally found at depths
of about 7 to 11 feet after drilling was completed and the augers were removed.

Fluctuations in groundwater levels may occur because of seasonal variations in the amount of
rainfall, runoff, and other factors that may differ from those present at the time the explorations
were performed. Additionally, grade adjustments on and around the site, as well as surrounding
drainage improvements, may affect the water table.

GEOTECHNICAL OVERVIEW

In general, the subsurface profile at the project site consists of variable depths of fill material over
deep glacial deposits. The fill and native soils were similar in gradation and were composed
predominately of sand with lesser amounts of silt, gravel, cobbles and boulders. Groundwater was
found during this study and in the 1998 explorations at depths in the range of about 7 to 11 feet.
These conditions are consistent with those expected to be present based upon the geology of the
project area and the history of the site development. Based upon our evaluation of these conditions,
the following general guidelines were developed to assist in planning for design and construction.

■ The deep deposits of native soils which are present at the project site are considered
suitable for the support of conventional shallow spread foundations and slab-on-grade
design.

■ For planning purposes, it should be assumed that all existing fill must be removed and
replaced beneath new building foundations. Where deeper fills are present at the Health
Center site, the excavation of test pits should be considered using equipment capable of
reaching depths on the order of 10 to 15 feet. These excavations should confirm the fill
depths and serve as the basis for estimating project costs associated with undercutting
beneath the foundations.
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■ At the Middle School site, the shallow fill materials found at that location should be
acceptable for support of floor slabs provided that the surface is proof-rolled, and any soft
areas are undercut and stabilized accordingly.

■ The deeper fills at the Health Center site are more prone to long-term consolidation which
could result in settlement of the turf and any isolated slabs which may be included within
the structure. The magnitude of settlement cannot be accurately predicted because
pockets of organic matter or otherwise unsuitable material, which were not found in the
test borings, may be present between the discrete test locations. Proof-rolling and
stabilization of the subgrade surface will reduce, but not eliminate the settlement risks.
Consideration could be given to leaving the fills in place beneath the turf which should be
less impacted by settlement of the surface. Beneath floor slab areas the fills can be left in
place, with some risk of settlement accepted by the Owner, or the fills can be removed
and replaced in these localized areas.

■ Assuming the existing fills are similar in composition to those found in the test borings,
they should be suitable to support new pavements provided the subgrade surfaces are
proof-rolled and stabilized accordingly. As noted above, it should be understood the proof-
rolling will reduce, but not eliminate, the possibility that settlement of the pavements
constructed over the existing fills may occur over time and require periodic maintenance.

■ Groundwater may be encountered in foundation excavations and undercuts. If present, it
is expected that seepage of water into the excavations should be relatively slow and
standard sump and pump methods of dewatering should be adequate. For long-term
groundwater control, the installation of a standard perimeter foundation drain is
recommended for the new additions.

■ Undercuts of existing fills from beneath building foundations should be backfilled using an
imported Structural Fill. For planning purposes, the existing fills and native soils excavated
on-site should generally be reused as fill in landscape areas or to increase grades beneath
the turf field inside the Health Center subject the requirements specified in the Earthwork
section of this report.

The following sections of this report provide more detailed recommendations to assist in planning
for the geotechnical related aspects of the project. We should be provided with the opportunity to
review plans and specifications prior to their release for bidding to confirm that our
recommendations were properly understood and implemented, and to allow us to refine our
recommendations, if warranted, based upon the final design. The General Comments section
provides an understanding of the report limitations.
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SEISMIC CONSIDERATIONS

The seismic design requirements for buildings and other structures are based on Seismic Design
Category. Site Classification is required to determine the Seismic Design Category for a structure.
The Site Classification is based on the upper 100 feet of the site profile defined by a weighted
average value of either shear wave velocity, standard penetration resistance, or undrained shear
strength in accordance with Section 20.4 of ASCE 7 and the International Building Code (IBC).

Seismic Site Classification

Based on the soil properties encountered at the site and as described on the exploration logs, it
is our professional opinion that the Seismic Site Classification is D. Subsurface explorations at
this site were extended to a maximum depth of 17 feet for this study and 25 feet for the 1998
explorations. The site properties below the boring depth to 100 feet were estimated based on our
experience and knowledge of geologic conditions of the general area.

Liquefaction

Liquefaction of the soils should not occur in response to earthquake motions. This opinion is
based upon the composition and density of the site soils.

EARTHWORK

Earthwork is anticipated to include stripping of asphalt, topsoil and surficial organic matter,
removal of existing fills from beneath the foundation, compaction and stabilization of the subgrade
surfaces, and associated site fill and backfill placement and compaction. The following sections
provide recommendations for use in the preparation of specifications for the work.
Recommendations include critical quality criteria, as necessary, to render the site in the state
considered in our geotechnical engineering evaluation for foundations, floor slabs and pavements.

Construction site safety is the sole responsibility of the contractor who controls the means,
methods, and sequencing of construction operations. Under no circumstances shall the
information provided herein be interpreted to mean Terracon is assuming responsibility for
construction site safety, or the contractor's activities; such responsibility shall neither be implied
nor inferred.

Site Preparation

Site preparation should begin with stripping of asphalt, concrete, topsoil and surficial organic
matter from proposed building pad and pavement areas.

All existing fills should be removed and replaced beneath the building foundations per the figures
presented in the Shallow Foundations section of this report.
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The fills may remain in place beneath new turf, floor slabs and pavements provided the surfaces
are proof-rolled as described below and some degree of risk for settlement is acceptable to the
Owner. If no settlement risk is acceptable, the existing fills must be removed and replaced.

Prior to placing fills to raise site grades and/or after cuts are made to the plan subgrade elevations,
the subgrades should be proof-rolled using a steel drum roller with a static weight of at least ten
tons except within 10 feet of structures where a walk-behind roller should be used. The rollers
should operate in their vibratory mode and complete at least four passes over all subgrade
surfaces. The method of proof-rolling may be modified by the Geotechnical Engineer based upon
the conditions exposed at the time of construction.

Soft areas identified by the proof-rolling should be investigated to determine the cause and
stabilized accordingly. These investigations may include the excavation of test pits. If existing fills
are found and are determined to be unsuitable by the Geotechnical Engineer, the fills should be
removed and replaced as deemed necessary.

Fill Material Types

Imported Structural Fill should be used as backfill of foundation undercuts and to increase grades
beneath floor slabs. The imported Structural Fill should be a well graded bank-run sand and gravel
which meets the limits of gradation tabulated below. The fills should be free of recycled concrete,
asphalt, bricks, glass and pyritic shale rock

IMPORTED STRUCTURAL FILL
Sieve Size Percent Finer

3” 100
¼” 30 to 75

No. 40 5 to 40
No. 200 0 to 10

Imported Structural Fill and/or suitable portions of existing fills and native soils excavated on-site
may be considered to increase grades beneath the turf inside the Health Center and beneath
pavements. Suitable on-site material should consist of silty sand or silty sand and gravel. Cobbles,
boulders and particles larger than four inches sorted out and the material should not contain
organics, topsoil or debris.

Fill Compaction Requirements

Fills beneath the building pad and pavements should be placed in uniform loose layers no more
than about one-foot thick where heavy vibratory compaction equipment is used. Smaller lifts
should be used where hand operated equipment is required for compaction. Each lift should be
compacted to no less than 95 percent of the maximum dry density and at a moisture content
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within two percent of optimum for the soil which is established by the Modified Proctor Compaction
Test, ASTM D1557. In landscape areas, the compaction may be reduced to 90 percent of
maximum dry density.

Temporary Excavation Slopes

As a minimum, temporary excavations should be performed in accordance with OSHA 29 CFR,
Part 1926, Subpart P, “Excavations” and its appendices, for an OSHA Type C soil, and in
accordance with any applicable local, and/or state regulations. The contractor should be aware
that slope height, slope inclination, and excavation depth should in no instance exceed OSHA
regulations. Flatter slopes than those dictated by the regulations or temporary shoring may be
required depending upon the soil conditions encountered and other external factors. OSHA
regulations are strictly enforced and if they are not followed, the owner, contractor, and/or
earthwork and utility subcontractor could be liable and subject to substantial penalties.

In general, excavations should not encroach within a zone of influence defined by a line extending
out and down from the existing structures at an inclination of 1V:1.5H. Excavations that encroach
within this zone should be sheeted, shored, and braced to support the soil and adjacent structure
loads, or the structure should be underpinned to establish bearing at a deeper level.

Construction Observation and Testing

The earthwork efforts should be monitored under the direction of the Geotechnical Engineer.
Monitoring should include documentation of adequate removal of topsoil and unsuitable fills,
proof-rolling, and mitigation of areas delineated by the proof-roll to require mitigation.

Each lift of compacted fill should be tested, evaluated, and reworked, as necessary, until approved
by the Geotechnical Engineer prior to placement of additional lifts. Each lift of fill should be tested
for density and water content at a frequency of at least one test for every 2,500 square feet of
compacted fill in the building areas. One density and water content test should be performed for
every 50 linear feet of compacted utility trench backfill.

Foundation bearing grades and subgrades for floor slabs and pavements should be evaluated
under the direction of the Geotechnical Engineer. If unanticipated conditions are encountered, the
Geotechnical Engineer should prescribe mitigation options.

It should be understood the actual subsurface conditions that exist will only be known when the
site is excavated. The continuation of the Geotechnical Engineer into the construction phase of
the project will allow for validation of the subsurface conditions assumed to exist for this study
and the design recommended in this report, including assessing variations, providing
recommendations and reviewing associated design changes.
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SHALLOW FOUNDATIONS

If the site has been prepared in accordance with the requirements noted previously in Earthwork
and below under the Foundation Construction Considerations, the following design
parameters may be assumed.

Design Parameters – Compressive Loads

Item Description
Maximum Net Allowable Bearing
Pressure 1, 2 4,000 psf

Required Bearing Stratum 3
Undisturbed native soils or Imported Structural Fill
placed over the native sand after removal of existing
fills.

Minimum Foundation Dimensions Columns: 36 inches
Continuous: 18 inches

Ultimate Coefficient of Sliding Friction 4 0.45 (Native Soil or Structural Fill)

Minimum Embedment below

Finished Grade 5

Exterior footings:                   48 inches
Interior footings in heated areas:     24 inches 6

Interior footings in unheated areas: 48 inches
Estimated Total Settlement from
Structural Loads 2 Less than about one (1) inch

Estimated Differential Settlement 2, 7 About 75% of total settlement

1. The maximum net allowable bearing pressure is the pressure which exceeds the minimum surrounding
overburden pressure at the footing base elevation. An appropriate factor of safety has been applied.

2. Values provided are for maximum loads noted in Project Description. The settlements should occur
relatively quickly as construction is completed and each load increment is applied.

3. The bearing grades should be prepared per the recommendations presented below in the Foundation
Construction Considerations.

4. Can be used to compute sliding resistance where foundations are placed on suitable soil/materials. Should
be neglected for foundations subject to net uplift conditions.

5. Embedment necessary to minimize the effects of frost and/or seasonal water content variations.
6. The 24” embedment depth for interior footings does not apply to thickened slabs supporting interior walls.

The embedment depth for interior foundations must also comply with local building code regulations.
7. Differential settlements are as measured over a span of 50 feet.

Foundation Construction Considerations

The foundation bearing grades should consist of undisturbed native soils, or Lean Concrete or
Imported Structural Fill placed over the native soils after all existing fills are removed per the
figures below. If the Imported Structural Fill option is selected, the over-excavation should be
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backfilled up to the footing base elevation with Structural Fill placed and compacted as
recommended in the Earthwork section.

All final bearing grades should be relatively firm, stable, and free of loose soil, mud, water and
frost. The Geotechnical Engineer should approve the condition of the foundation bearing grades
immediately prior to placement of the reinforcing steel and concrete.

Foundation Drainage

Installation of a standard perimeter foundation drain is recommended to reduce the potential for
surface infiltration to become trapped within the backfill soils and possible enter beneath the turf
field for in the Health Center addition.
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FLOOR SLABS

Floor Slab Design Parameters

The floor slabs should be constructed upon a minimum six-inch thick base of Crusher-Run Stone
which conforms to requirements for Type 2 material specified in Section 304 of the NYSDOT
Standard Specifications for Construction and Materials. A vapor retarder, Stego Wrap 15 mil
Class A or equivalent, should be placed per ACI 302 and/or ACI 360 guidelines.

A vertical modulus of subgrade reaction equal to 150 pounds per cubic inch (pci) at the top of the
stone base layer may be assumed for the slab design purposes.

Floor Slab Construction Considerations

The Geotechnical Engineer should approve the condition of the floor slab subgrades immediately
prior to placement of the floor slab support course, reinforcing steel, and concrete. Attention should
be paid to high traffic areas that were rutted and disturbed earlier, and to areas where backfilled
trenches are located.

LATERAL EARTH PRESSURES

Design Parameters

Building or site walls that retain earth should be designed to resist lateral pressures, with
applicable surcharge loads, assuming the parameters listed below. Active earth pressures may
be assumed for walls that are free to deflect as the backfill is placed. At-rest earth pressures
should be assumed for all walls that are braced prior to backfilling or applying surcharge loads.
The recommended design parameters do not include a factor of safety.

· Soils Angle of Internal Friction (φf) = 30 degrees

· Coefficient of At-Rest Earth Pressure = 0.50

· Coefficient of Active Earth Pressure = 0.33

· Coefficient of Passive Earth Pressure = 3.00

· Total Unit Weight of Compacted Soil = 120 pcf

· Coefficient of Sliding Friction Soil (tanφf) = 0.45

For the listed values to be valid, the wall must be backfilled with Suitable On-Site Soils or Imported
Structural Fill as specified in the Earthwork section of this report. The Structural backfill must
extend out and up from the base of the wall at an angle of at least 45 degrees from vertical for
the Active and At-Rest cases.
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Subsurface Drainage for Below-Grade Walls

A standard perimeter foundation drain should be installed for basement walls and in the backfills
for site retaining walls. The basement walls should be damp-proofed.

PAVEMENTS

General Pavement Comments

Pavement designs are provided for the site assuming the traffic will generally consist of
automobiles and/or school buses. A critical aspect of pavement performance is site preparation.
Pavement designs noted in this section must be applied to the site which has been prepared as
recommended in the Earthwork section.

Pavement Section Thicknesses

Two pavement sections were developed, a Light-Duty Section may be used for automobile
parking and a Heavy-Duty Section for entrance lanes and areas subject to school bus traffic. The
recommended pavement sections can be refined by us if we are provided with specific design
traffic loading.

Asphaltic Concrete Design

Layer NYSDOT Item Number 1 Thickness (inches)
Light Duty Heavy Duty

Asphaltic Concrete Top #402.127303 1.0 1.5

Asphaltic Concrete Binder #402.257903 2.0 2.5

Processed Sand and Gravel #304.14 8 12

Stabilization Fabric 2 N/A Single Ply Single Ply

1. All materials should meet the current New York State Department of Transportation (NYSDOT) Standard
Specifications for Construction and Materials.

2. Stabilization Fabric should be Mirafi 500X or approved equivalent.

Pavement Drainage

Pavements should be sloped to provide rapid drainage of surface water. Water allowed to pond
on or adjacent to the pavements could saturate the subgrade and contribute to premature
pavement deterioration.



Geotechnical Engineering Report
Proposed School Additions ■ Putnam Valley, New York
September 6, 2019 ■ Terracon Project No. JB195150

Responsive ■ Resourceful ■ Reliable 13

Pavement Maintenance

The pavement sections represent minimum recommended thicknesses and, as such, periodic
maintenance should be anticipated. Therefore, preventive maintenance should be planned and
provided for through an on-going pavement management program. Maintenance activities are
intended to slow the rate of pavement deterioration and to preserve the pavement investment.
Maintenance consists of both localized maintenance (e.g., crack and joint sealing and patching)
and global maintenance (e.g., surface sealing).

Temporary Construction Access Roadways

The recommended pavement sections are not designed to support heavy construction traffic
which may require thicker sections. The contractor shall construct temporary haul and
construction roadways and routes on site as appropriate for the specific weather conditions and
equipment anticipated at the site.

Frost Considerations

It should be understood that sidewalks and pavements constructed upon the site’s soils will heave
as frost seasonally penetrates the subgrades. The magnitude of the seasonal heave will vary with
many factors and result in differential movements. As the frost leaves the ground, the sidewalks
and pavements will settle back, but not entirely in all areas, and this may accentuate the
differential movements across the pavement areas. Where curbs, walks, and storm drains meet
these pavements, these differential heave and settlements may result in undesirable movements
and create trip hazards. To limit the magnitude of heave and the creation of these uneven joints
to generally tolerable magnitudes for most winters, a 16-inch thick crushed stone base course,
composed of Blend 57 aggregate, may be placed beneath the sensitive sidewalk, drive, etc.
areas. The stone layer must have an underdrain placed within it.

GENERAL COMMENTS

Our analysis and opinions are based upon our understanding of the project, the geotechnical
conditions in the area, and the data obtained from our site exploration. Natural variations will occur
between exploration point locations or due to the modifying effects of construction or weather.
The nature and extent of such variations may not become evident until during or after construction.
Terracon should be retained as the Geotechnical Engineer, where noted in this report, to provide
observation and testing services during pertinent construction phases. If variations appear, we
can provide further evaluation and supplemental recommendations. If variations are noted in the
absence of our observation and testing services on-site, we should be immediately notified so
that we can provide evaluation and supplemental recommendations.
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Our Scope of Services does not include either specifically or by implication any environmental or
biological (e.g., mold, fungi, bacteria) assessment of the site or identification or prevention of
pollutants, hazardous materials or conditions. If the owner is concerned about the potential for
such contamination or pollution, other studies should be undertaken.

Our services and any correspondence or collaboration through this system are intended for the
sole benefit and exclusive use of our client for specific application to the project discussed and
are accomplished in accordance with generally accepted geotechnical engineering practices with
no third-party beneficiaries intended. Any third-party access to services or correspondence is
solely for information purposes to support the services provided by Terracon to our client.
Reliance upon the services and any work product is limited to our client and is not intended for
third parties. Any use or reliance of the provided information by third parties is done solely at their
own risk. No warranties, either express or implied, are intended or made.

Site characteristics as provided are for design purposes and not to estimate excavation cost. Any
use of our report in that regard is done at the sole risk of the excavating cost estimator as there
may be variations on the site that are not apparent in the data that could significantly impact
excavation cost. Any parties charged with estimating excavation costs should seek their own site
characterization for specific purposes to obtain the specific level of detail necessary for costing.
Site safety, and cost estimating including, excavation support, and dewatering requirements and
design are the responsibility of others. If changes in the nature, design, or location of the project
are planned, our conclusions and recommendations shall not be considered valid unless we
review the changes and either verify or modify our conclusions in writing.
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FIGURES

Contents:

GeoModel (2 pages)
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Putnam Valley CSD    Putnam Valley, New York
Terracon Project No. JB195150

Layering shown on this figure has been developed by the geotechnical
engineer for purposes of modeling the subsurface conditions as
required for the subsequent geotechnical engineering for this project.
Numbers adjacent to soil column indicate depth below ground surface.

NOTES:

GEOMODEL - MIDDLE SCHOOL

This is not a cross section. This is intended to display the Geotechnical Model only. See individual logs for more detailed conditions.

     Second Water Observation

Groundwater levels are temporal. The levels shown are representative of the date
and time of our exploration. Significant changes are possible over time.
Water levels shown are as measured during and/or after drilling. In some cases,
boring advancement methods mask the presence/absence of groundwater. See
individual logs for details.

     First Water Observation

Generally composed of sand with variable lesser amounts of
silt and gravel, occasional cobbles.3

LEGEND

Concrete

Aggregate Base Course

Fill

Poorly-graded Sand with
Gravel

Silt with Sand

Silty Sand with Gravel

Topsoil

Poorly-graded Sand with
Silt and Gravel

Model Layer General DescriptionLayer Name

Topsoil at the Health Center site and topsoil or concrete
sidewalk at the Middle School site.1

2

B-1 B-2

Generally composed of sand with variable lesser amounts of silt and gravel,
occasional cobbles,rootlets, and foreign matter, i.e., wire, small metal pieces
and vitrified pipe in the shallow test pits at the Health Center site.

Glacial Deposits

Surface Materials

Fill and Possible Fill

0.5

5

16.8

1

2

3

15.7

0.4

2

10.1
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9
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Putnam Valley CSD    Putnam Valley, New York
Terracon Project No. JB195150

Layering shown on this figure has been developed by the geotechnical
engineer for purposes of modeling the subsurface conditions as
required for the subsequent geotechnical engineering for this project.
Numbers adjacent to soil column indicate depth below ground surface.

NOTES:

GEOMODEL - HEALTH CENTER

This is not a cross section. This is intended to display the Geotechnical Model only. See individual logs for more detailed conditions.

     Second Water Observation

Groundwater levels are temporal. The levels shown are representative of the date
and time of our exploration. Significant changes are possible over time.
Water levels shown are as measured during and/or after drilling. In some cases,
boring advancement methods mask the presence/absence of groundwater. See
individual logs for details.

     First Water Observation

Generally composed of sand with variable lesser amounts of
silt and gravel, occasional cobbles.3

LEGEND

Topsoil

Fill

Poorly-graded Sand with
Gravel

Silty Sand with Gravel

Poorly-graded Sand with
Silt and Gravel

Poorly-graded Sand

Model Layer General DescriptionLayer Name

Topsoil at the Health Center site and topsoil or concrete
sidewalk at the Middle School site.1

2

B-3 B-4 B-5 TP-1 TP-2 TP-3 TP-4

Generally composed of sand with variable lesser amounts of silt and gravel,
occasional cobbles,rootlets, and foreign matter, i.e., wire, small metal pieces
and vitrified pipe in the shallow test pits at the Health Center site.

Glacial Deposits

Surface Materials

Fill and Possible Fill
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Geotechnical Engineering Report
Proposed School Additions ■ Putnam Valley, New York
September 6, 2019 ■ Terracon Project No. JB195150

Responsive ■ Resourceful ■ Reliable EXPLORATION AND TESTING PROCEDURES 1 of 2

EXPLORATION AND TESTING PROCEDURES

Field Exploration

Number of Borings Boring Depth (feet) Location

5 10 to 17 Middle School and Health Center

Number of Test Pits Boring Depth (feet) Location

4 3 Health Center

Test Boring and Pit Layout and Elevations: The test boring locations were established by
Terracon relative to existing site features. Ground surface elevations for the borings were
estimated based upon our interpolation between topographic contours shown on the site plans
provided to us. If more precise locations and/or elevations are desired, the as-built boring
locations should be surveyed.

Test Boring Subsurface Exploration Procedures: The test borings were made using a
standard rotary drill rig equipped with hollow stem augers. As the augers were advanced, the soils
were sampled at intervals of five feet or less in accordance with the Standard Method for
Penetration Test and Split-Barrel Sampling of Soils, ASTM D1586. In the split-barrel sampling
procedure, a standard 2-inch outer diameter split-barrel sampling spoon was driven into the ground
by a 140-pound automatic hammer falling a distance of 30-inches. The number of blows required to
advance the sampling spoon the middle 12-inches of a normal 24-inch penetration is recorded as
the Standard Penetration Test (SPT) resistance value. The SPT resistance values, also referred to
as N-values, are indicated on the boring logs at the test depths. Upon completion of drilling the
boreholes were backfilled with auger cuttings and sand.

Our exploration team prepared field boring logs as part of the drilling operations. These field logs
included visual classifications of the materials encountered during drilling and our interpretation
of the subsurface conditions between samples. The sampling depths, penetration distances, and
other sampling information was recorded on the field boring logs.

The soil samples were placed in appropriate containers and taken to our soil laboratory classification
by a Geotechnical Engineer. Final boring logs were prepared, and they represent the Geotechnical
Engineer's interpretation of the field logs and include modifications based on observations of the
samples in our laboratory.
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Responsive ■ Resourceful ■ Reliable EXPLORATION AND TESTING PROCEDURES 2 of 2

Test Pit Excavation Procedures

A Geologist from our office observed the excavation of shallow test pits excavated by School
District personnel. The equipment provided was capable of excavating only to a depth of about 3
feet. Individual logs of the test pits were prepared by the Geologist based upon a visual
classification of the soils.
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PHOTOGRAPHY LOG

Contents:

Aerial Photographs (2 pages)

Note: All attachments are one page unless noted above.
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SITE LOCATION AND EXPLORATION PLANS

Contents:

Site Location Plan
Exploration Plans (2 pages)

Note: All attachments are one page unless noted above.



SITE LOCATION  
Putnam Valley CSD ■ Putnam Valley, New York 
September 4, 2019 ■ Terracon Project No. JB195150 
 

DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS NOT 
INTENDED FOR CONSTRUCTION PURPOSES 

TOPOGRAPHIC MAP IMAGE COURTESY OF THE U.S. GEOLOGICAL SURVEY 
QUADRANGLES INCLUDE: PEEKSKILL, NY (1/1/1981) and MOHEGAN LAKE, NY 

(1/1/1981). 

SITE 



EXPLORATION PLAN – HEALTH CENTER  
Putnam Valley CSD ■ Putnam Valley, New York 
September 4, 2019 ■ Terracon Project No. JB195150 
 
 

 

 
AERIAL PHOTOGRAPHY PROVIDED BY MICROSOFT BING MAPS DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS NOT 

INTENDED FOR CONSTRUCTION PURPOSES 



EXPLORATION PLAN – MIDDLE SCHOOL  
Putnam Valley CSD ■ Putnam Valley, New York 
September 4, 2019 ■ Terracon Project No. JB195150 
 
 

 

 
AERIAL PHOTOGRAPHY PROVIDED BY MICROSOFT BING MAPS DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS NOT 

INTENDED FOR CONSTRUCTION PURPOSES 
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EXPLORATION RESULTS

Contents:

2019 Boring Logs (B-1 through B-5) (5 pages)
2019 Test Pit Logs (TP-1 through TP-4) (4 pages)
1998 Boring Logs (B8 through B12) (5 pages)

Note: All attachments are one page unless noted above.



6-9-9-8
N=18

13-10-6-8
N=16

8-8-9-9
N=17

6-9-10-7
N=19

3-42-11-23
N=53

20-35-41-50/4"
N=76

22

19

21

22

19

22

PORTLAND CEMENT CONCRETE WALKWAY
CONCRETE BASE
FILL - SILTY SAND , trace gravel, fine to medium grained, gray to brown, moist,
medium dense

POORLY GRADED SAND WITH GRAVEL (SP), fine to medium grained, gray to brown,
moist, medium dense

SILT WITH SAND (ML), trace clay and gravel, fine grained, tan, moist, loose

SILTY SAND WITH GRAVEL (SM), occasional cobbles, fine to medium grained, tan,
moist to wet, very dense

Sampler Refusal on Probable Boulders at 16.8 Feet

0.3
0.5

5.0

8.5

10.3

16.8

-0.5
-0.5

-5

-8.5

-10.5

-17

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH ELEVATION (Ft.)

Surface Elev.: 0 (Ft.)

Page 1 of 1

Advancement Method:
3 1/4" ID HSA

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: JB195150

Drill Rig: CME 45

BORING LOG NO. B-1
Putnam Valley CSDCLIENT:
Putnam Valley, New York

Driller: S. Loiselle

Boring Completed: 08-01-2019

PROJECT:  Putnam Valley CSD

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    171 Oscawana Lake Road
                    Putnam Valley, New York
SITE:

Boring Started: 08-01-2019

594 Broadway
Watervliet, NY

15.7 feet after boring completion

WATER LEVEL OBSERVATIONS
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1-1-4-7
N=5

3-4-3-3
N=7

3-3-5-5
N=8

11-10-12-15
N=22

50/1"

9

19

19

21

1

TOPSOIL
FILL - POORLY GRADED SAND WITH SILT , trace gravel and rootlets, fine grained,
brown, moist, loose

POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM), fine to coarse grained,
orange to brown, moist, loose

POORLY GRADED SAND WITH GRAVEL (SP), occasional cobbles, fine to medium
grained, brown, moist to wet, medium dense

Sampler Refusal on Probable Boulders at 10.1 Feet

0.4

2.0

6.0

10.1

-0.5

-2

-6

-10

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH ELEVATION (Ft.)

Surface Elev.: 0 (Ft.)

Page 1 of 1

Advancement Method:
3 1/4" ID HSA

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: JB195150

Drill Rig: CME 45

BORING LOG NO. B-2
Putnam Valley CSDCLIENT:
Putnam Valley, New York

Driller: S. Loiselle

Boring Completed: 08-01-2019

PROJECT:  Putnam Valley CSD

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    171 Oscawana Lake Road
                    Putnam Valley, New York
SITE:

Boring Started: 08-01-2019

594 Broadway
Watervliet, NY

9 feet after boring completion

WATER LEVEL OBSERVATIONS
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3-7-8-7
N=15

5-16-24-15
N=40

7-9-6-4
N=15

3-3-1-1
N=4

WH/12"-1-1
N=1

1-7-10-11
N=17

7-7-6-6
N=13

4-5-5-5
N=10

19

22

12

0

1

6

19

19

TOPSOIL
FILL - POORLY GRADED SAND WITH SILT , trace gravel and rootlets, occasional
cobble, fine to medium grained, orange to brown, moist, loose to dense

Grades to gray

POSSIBLE FILL - SILTY SAND WITH GRAVEL (SM), occasional cobbles, fine to
medium grained, gray, wet, very loose to medium dense

POORLY GRADED SAND WITH GRAVEL (SP), trace silt, fine to coarse grained, gray,
wet, medium dense

SILTY SAND WITH GRAVEL (SM), fine to medium grained, tan, wet, medium dense

Boring Terminated at 17 Feet

0.1

8.0

12.0

14.0

17.0

0

-8

-12

-14

-17

WH = Weight of Hammer

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH ELEVATION (Ft.)

Surface Elev.: 0 (Ft.)

Page 1 of 1

Advancement Method:
3 1/4" ID HSA

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: JB195150

Drill Rig: CME 45

BORING LOG NO. B-3
Putnam Valley CSDCLIENT:
Putnam Valley, New York

Driller: S. Loiselle

Boring Completed: 08-02-2019

PROJECT:  Putnam Valley CSD

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    171 Oscawana Lake Road
                    Putnam Valley, New York
SITE:

Boring Started: 08-02-2019

594 Broadway
Watervliet, NY

9.1 feet while drilling

WATER LEVEL OBSERVATIONS
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6-10-13-20
N=23

21-17-20-16
N=37

10-12-8-8
N=20

10-10-13-15
N=23

10-14-11-12
N=25

8-7-6-4
N=13

5-4-3-3
N=7

4-20-29-48
N=49

19

22

22

22

4

21

21

21

TOPSOIL
FILL - SILTY SAND , trace gravel, occasional cobbles, fine to medium grained, orange
to brown, moist, medium dense to dense

SILTY SAND WITH GRAVEL (SM), occasional cobbles, fine to coarse grained, orange
to brown, moist, medium dense

POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM), fine to coarse grained,
tan, moist, medium dense to dense

Seams of wet silty sand (SM) observed from about 10 to 12 feet

Boring Terminated at 17 Feet

0.1

7.0

10.0

17.0

0

-7

-10

-17

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

T
H

IS
 B

O
R

IN
G

 L
O

G
 IS

 N
O

T
 V

A
LI

D
 IF

 S
E

P
A

R
A

T
E

D
 F

R
O

M
 O

R
IG

IN
A

L 
R

E
P

O
R

T
. 

G
E

O
 S

M
A

R
T

 L
O

G
-N

O
 W

E
LL

  J
B

19
51

50
 P

U
T

N
A

M
 V

A
LL

E
Y

 C
S

D
.G

P
J 

 T
E

R
R

A
C

O
N

_D
A

T
A

T
E

M
P

LA
T

E
.G

D
T

  9
/4

/1
9

W
A

T
E

R
 L

E
V

E
L

O
B

S
E

R
V

A
T

IO
N

S

D
E

P
T

H
 (

F
t.)

5

10

15

F
IE

LD
 T

E
S

T
R

E
S

U
LT

S

R
E

C
O

V
E

R
Y

 (
In

.)LOCATION See Exploration Plan

G
R

A
P

H
IC

 L
O

G

M
O

D
E

L 
LA

Y
E

R

DEPTH ELEVATION (Ft.)

Surface Elev.: 0 (Ft.)

Page 1 of 1

Advancement Method:
3 1/4" ID HSA

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: JB195150

Drill Rig: CME 45

BORING LOG NO. B-4
Putnam Valley CSDCLIENT:
Putnam Valley, New York

Driller: S. Loiselle

Boring Completed: 08-01-2019

PROJECT:  Putnam Valley CSD

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    171 Oscawana Lake Road
                    Putnam Valley, New York
SITE:

Boring Started: 08-01-2019

594 Broadway
Watervliet, NY

WATER LEVEL OBSERVATIONS
No free water observed
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4-12-14-24
N=26

22-24-23-32
N=47

4-12-50/2"

WH/12"-3-4
N=3

4-12-17-19
N=29

9-11-11-11
N=22

12-13-13-11
N=26

9-8-6-7
N=14

21

12

12

19

12

19

22

20

TOPSOIL
FILL - POORLY GRADED SAND WITH SILT AND GRAVEL , occasional cobbles, fine
to medium grained, gray to brown, moist, medium dense to very dense

FILL - SILTY SAND , trace gravel and rootlets, fine to medium grained, gray to black,
wet, very loose

FILL - POORLY GRADED SAND WITH SILT AND GRAVEL , fine to coarse grained,
gray to black, moist, medium dense

POSSIBLE FILL - POORLY GRADED SAND WITH SILT, trace gravel, fine to medium
grained, tan, moist, medium dense

POORLY GRADED SAND (SP), trace gravel, fine to medium grained, brown, wet,
medium dense

Boring Terminated at 17 Feet

0.1

6.0

8.0

10.0

13.5

17.0

0

-6

-8

-10

-13.5

-17

WH = Weight of Hammer

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH ELEVATION (Ft.)

Surface Elev.: 0 (Ft.)

Page 1 of 1

Advancement Method:
3 1/4" ID HSA

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: JB195150

Drill Rig: CME 45

BORING LOG NO. B-5
Putnam Valley CSDCLIENT:
Putnam Valley, New York

Driller: S. Loiselle

Boring Completed: 08-02-2019

PROJECT:  Putnam Valley CSD

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    171 Oscawana Lake Road
                    Putnam Valley, New York
SITE:

Boring Started: 08-02-2019

594 Broadway
Watervliet, NY

WATER LEVEL OBSERVATIONS
No free water observed
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TOPSOIL
FILL - POORLY GRADED SAND WITH SILT AND GRAVEL , occasional cobbles and
boulders, pieces of wire, vitrified clay pipe, and metal debris, fine to coarse grained, brown,
dry

Test Pit Terminated at 2.9 Feet

0.5

2.9

-0.5

-3

Stratification lines are approximate. In-situ, the transition may be gradual.
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Advancement Method:
Tractor-mounted New Holland 758C utility backhoe

Abandonment Method:
Test pit backfilled with spoils upon completion.

Notes:

Project No.: JB195150

Excavator: New Holland 758C

 TEST PIT LOG NO. TP-1
Putnam Valley CSDCLIENT:
Putnam Valley, New York

Operator:

Test Pit Completed: 08-14-2019

PROJECT:  Putnam Valley CSD

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    171 Oscawana Lake Road
                    Putnam Valley, New York
SITE:

Test Pit Started: 08-14-2019

594 Broadway
Watervliet, NY

WATER LEVEL OBSERVATIONS
No free water observed

1

2

S
A

M
P

LE
 T

Y
P

E



TOPSOIL
FILL - POORLY GRADED SAND WITH SILT AND GRAVEL , trace rootlets, occasional
cobbles and boulders, fine to medium grained, orange to brown, dry
FILL - POORLY GRADED SAND WITH GRAVEL , medium to coarse grained, gray, dry
FILL - SILTY SAND WITH GRAVEL , fine to medium grained, orange to black, moist

Test Pit Terminated at 3.2 Feet

0.3

1.5
2.0

3.2

-0.5

-1.5
-2

-3

Stratification lines are approximate. In-situ, the transition may be gradual.

T
H

IS
 B

O
R

IN
G

 L
O

G
 IS

 N
O

T
 V

A
LI

D
 IF

 S
E

P
A

R
A

T
E

D
 F

R
O

M
 O

R
IG

IN
A

L 
R

E
P

O
R

T
. 

G
E

O
 S

M
A

R
T

 L
O

G
-N

O
 W

E
LL

  J
B

19
51

50
 P

U
T

N
A

M
 V

A
LL

E
Y

 C
S

D
.G

P
J 

 T
E

R
R

A
C

O
N

_D
A

T
A

T
E

M
P

LA
T

E
.G

D
T

  9
/4

/1
9

W
A

T
E

R
 L

E
V

E
L

O
B

S
E

R
V

A
T

IO
N

S

D
E

P
T

H
 (

F
t.)

F
IE

LD
 T

E
S

T
R

E
S

U
LT

S

R
E

C
O

V
E

R
Y

 (
In

.)LOCATION See Exploration Plan

G
R

A
P

H
IC

 L
O

G

M
O

D
E

L 
LA

Y
E

R

DEPTH ELEVATION (Ft.)

Surface Elev.: 0 (Ft.)
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Advancement Method:
Tractor-mounted New Holland 758C utility backhoe

Abandonment Method:
Test pit backfilled with spoils upon completion.

Notes:

Project No.: JB195150

Excavator: New Holland 758C

 TEST PIT LOG NO. TP-2
Putnam Valley CSDCLIENT:
Putnam Valley, New York

Operator:

Test Pit Completed: 08-14-2019

PROJECT:  Putnam Valley CSD

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    171 Oscawana Lake Road
                    Putnam Valley, New York
SITE:

Test Pit Started: 08-14-2019

594 Broadway
Watervliet, NY

WATER LEVEL OBSERVATIONS
No free water observed
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TOPSOIL
FILL - POORLY GRADED SAND WITH SILT AND GRAVEL , occasional cobbles and
boulders, pieces of small metal debris, fine to medium grained, brown, dry

Bucket Refusal on Boulders at 2.7 Feet

0.5

2.7

-0.5

-2.5

Stratification lines are approximate. In-situ, the transition may be gradual.
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Page 1 of 1

Advancement Method:
Tractor-mounted New Holland 758C utility backhoe

Abandonment Method:
Test pit backfilled with spoils upon completion.

Notes:

Project No.: JB195150

Excavator: New Holland 758C

 TEST PIT LOG NO. TP-3
Putnam Valley CSDCLIENT:
Putnam Valley, New York

Operator:

Test Pit Completed: 08-14-2019

PROJECT:  Putnam Valley CSD

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    171 Oscawana Lake Road
                    Putnam Valley, New York
SITE:

Test Pit Started: 08-14-2019

594 Broadway
Watervliet, NY

WATER LEVEL OBSERVATIONS
No free water observed
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TOPSOIL
FILL - POORLY GRADED SAND WITH SILT AND GRAVEL , occasional cobbles,
pieces of brick, fine to medium grained, orange to brown, dry
FILL - SILTY SAND WITH GRAVEL , fine to medium grained, gray, moist

Test Pit Terminated at 3.2 Feet

0.5

1.5

3.2

-0.5

-1.5

-3

Stratification lines are approximate. In-situ, the transition may be gradual.
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Page 1 of 1

Advancement Method:
Tractor-mounted New Holland 758C utility backhoe

Abandonment Method:
Test pit backfilled with spoils upon completion.

Notes:

Project No.: JB195150

Excavator: New Holland 758C

 TEST PIT LOG NO. TP-4
Putnam Valley CSDCLIENT:
Putnam Valley, New York

Operator:

Test Pit Completed: 08-14-2019

PROJECT:  Putnam Valley CSD

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    171 Oscawana Lake Road
                    Putnam Valley, New York
SITE:

Test Pit Started: 08-14-2019

594 Broadway
Watervliet, NY

WATER LEVEL OBSERVATIONS
No free water observed
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Responsive ■ Resourceful ■ Reliable

SUPPORTING INFORMATION

Contents:

General Notes
Unified Soil Classification System

Note: All attachments are one page unless noted above.



Putnam Valley CSD    Putnam Valley, New York

Terracon Project No. JB195150

0.25 to 0.50

> 4.00

2.00 to 4.00

1.00 to 2.00

0.50 to 1.00

less than 0.25

Unconfined Compressive Strength
Qu, (tsf)

Split Spoon

Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their
dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine Grained Soils
have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic,
and silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents
may be added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are
defined on the basis of their in-place relative density and fine-grained soils on the basis of their consistency.

GRAIN SIZE TERMINOLOGY

RELATIVE PROPORTIONS OF FINESRELATIVE PROPORTIONS OF SAND AND GRAVEL

DESCRIPTIVE SOIL CLASSIFICATION

LOCATION AND ELEVATION NOTES

SAMPLING WATER LEVEL FIELD TESTS
N

(HP)

(T)

(DCP)

UC

(PID)

(OVA)

Standard Penetration Test
Resistance (Blows/Ft.)

Hand Penetrometer

Torvane

Dynamic Cone Penetrometer

Unconfined Compressive
Strength

Photo-Ionization Detector

Organic Vapor Analyzer

Medium

0Over 12 in. (300 mm)

>12

5-12

<5

Percent of
Dry Weight

TermMajor Component of Sample

Modifier

With

Trace

Descriptive Term(s) of
other constituents

>30Modifier

<15

Percent of
Dry Weight

Descriptive Term(s) of
other constituents

With 15-29

High

Trace

PLASTICITY DESCRIPTION

Water levels indicated on the soil boring logs are
the levels measured in the borehole at the times
indicated. Groundwater level variations will occur
over time. In low permeability soils, accurate
determination of groundwater levels is not
possible with short term water level
observations.

DESCRIPTION OF SYMBOLS AND ABBREVIATIONS
GENERAL NOTES

> 30

11 - 30

1 - 10Low

Non-plastic

Plasticity Index

#4 to #200 sieve (4.75mm to 0.075mm

Boulders

12 in. to 3 in. (300mm to 75mm)Cobbles

3 in. to #4 sieve (75mm to 4.75 mm)Gravel

Sand

Passing #200 sieve (0.075mm)Silt or Clay

Particle Size

Water Level After
a Specified Period of Time

Water Level After a
Specified Period of Time

Water Initially
Encountered

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The
accuracy of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical
survey was conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from
topographic maps of the area.

Standard Penetration or
N-Value

Blows/Ft.

Descriptive Term
(Density)

CONSISTENCY OF FINE-GRAINED SOILS

Hard

15 - 30Very Stiff> 50Very Dense

8 - 15Stiff30 - 50Dense

4 - 8Medium Stiff10 - 29Medium Dense

2 - 4Soft4 - 9Loose

0 - 1Very Soft0 - 3Very Loose

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing, field visual-manual

procedures or standard penetration resistance

STRENGTH TERMS

> 30

Descriptive Term
(Consistency)

Standard Penetration or
N-Value

Blows/Ft.

RELATIVE DENSITY OF COARSE-GRAINED SOILS

(More than 50% retained on No. 200 sieve.)
Density determined by Standard Penetration Resistance



UNIFIED SOIL CLASSIFICATION SYSTEM

Responsive ■ Resourceful ■ Reliable

UNIFIED SOI L CLASSI FICATI ON SYSTEM

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests A
Soil Classification

Group
Symbol Group Name B

Coarse-Grained Soils:
More than 50% retained
on No. 200 sieve

Gravels:
More than 50% of
coarse fraction
retained on No. 4 sieve

Clean Gravels:
Less than 5% fines C

Cu ³ 4 and 1 £ Cc £ 3 E GW Well-graded gravel F

Cu < 4 and/or [Cc<1 or Cc>3.0] E GP Poorly graded gravel F

Gravels with Fines:
More than 12% fines C

Fines classify as ML or MH GM Silty gravel F, G, H

Fines classify as CL or CH GC Clayey gravel F, G, H

Sands:
50% or more of coarse
fraction passes No. 4
sieve

Clean Sands:
Less than 5% fines D

Cu ³ 6 and 1 £ Cc £ 3 E SW Well-graded sand I

Cu < 6 and/or [Cc<1 or Cc>3.0] E SP Poorly graded sand I

Sands with Fines:
More than 12% fines D

Fines classify as ML or MH SM Silty sand G, H, I

Fines classify as CL or CH SC Clayey sand G, H, I

Fine-Grained Soils:
50% or more passes the
No. 200 sieve

Silts and Clays:
Liquid limit less than 50

Inorganic:
PI > 7 and plots on or above “A”
line J

CL Lean clay K, L, M

PI < 4 or plots below “A” line J ML Silt K, L, M

Organic:
Liquid limit - oven dried

< 0.75 OL Organic clay K, L, M, N

Liquid limit - not dried Organic silt K, L, M, O

Silts and Clays:
Liquid limit 50 or more

Inorganic:
PI plots on or above “A” line CH Fat clay K, L, M

PI plots below “A” line MH Elastic Silt K, L, M

Organic:
Liquid limit - oven dried

< 0.75 OH Organic clay K, L, M, P

Liquid limit - not dried Organic silt K, L, M, Q

Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat
A Based on the material passing the 3-inch (75-mm) sieve.
B If field sample contained cobbles or boulders, or both, add “with cobbles

or boulders, or both” to group name.
C Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly
graded gravel with silt, GP-GC poorly graded gravel with clay.

D Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded
sand with silt, SP-SC poorly graded sand with clay.

E Cu = D60/D10     Cc =
6010

2
30

DxD

)(D

F If soil contains ³ 15% sand, add “with sand” to group name.
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

H If fines are organic, add “with organic fines” to group name.
I If soil contains ³ 15% gravel, add “with gravel” to group name.
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.
K If soil contains 15 to 29% plus No. 200, add “with sand” or “with

gravel,” whichever is predominant.
L If soil contains ³ 30% plus No. 200 predominantly sand, add

“sandy” to group name.
MIf soil contains ³ 30% plus No. 200, predominantly gravel, add

“gravelly” to group name.
NPI ³ 4 and plots on or above “A” line.
OPI < 4 or plots below “A” line.
P PI plots on or above “A” line.
QPI plots below “A” line.
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SECTION 00 41 00

PROPOSAL FORM

PROJECT: Putnam Valley Central School District
Capital Project Phase 2
Toilet Room Alterations
Putnam Valley Middle School
142 Peekskill Hollow Road, Putnam Valley, NY 10579

DATED:  __________________________

To: Jill Figarella, District Treasurer 
Putnam Valley Central School District
171 Oscawana Lake Road
Putnam Valley, NY 10579

Greetings:

The Undersigned, in compliance with the Invitation and Instructions to Bidders, agrees that if 
this bid is accepted as hereinafter provided he/she will provide all labor, materials, supplies, 
tools, plant and equipment necessary to perform all work required for the construction of the 
aforementioned project in accordance with documents as prepared by KG+D Architects, P.C., 
285 Main Street, Mount Kisco, NY, 914.666.5900, for the class of work specified below:

GC - General Construction
 
                                             Dollars ($                         )

Further, the undersigned:
 agrees to execute alternates selected for the sums (additive or deductive) set forth in the 

attached schedule of Alternate Proposals.
 agrees to the stated percentages for extra work if ordered on a Time and Material basis in 

accordance with Article 7 of the Conditions to cover all overhead and profit allowance.
 Takes notice of the time constraints set forth in Section 01 10 00 and agrees to the terms of 

the Contract and to the Actual Damages that will be enforced should the time constraints not 
be kept.

It is understood that the Owner reserves the right to accept or reject any and all bids that the 
Owner deems to be in his best interest.

Upon notification of acceptance of this proposal, the undersigned agrees to execute a contract 
in the form as stated within these contract documents for the amount stated.  

Prices quoted shall be guaranteed for forty-five (45) days after date of proposal. 

If written Notice to Proceed, Letter of Intent or Contract is received within forty-five (45) calendar 
days after the opening of bids, the undersigned agrees to execute said contract and furnish to 
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the Owner within ten (10) days after receipt of said notice of award, the executed Contract, 
together with the Performance Bond, Labor and Material Payment Bonds and Insurance 
Certificates required herein. 

The Undersigned agrees that the Bid Security payable to Owner accompanying this proposal is 
left in escrow with the Owner; that its' amount is the measure of liquidated damages which the 
Owner will sustain by the failure of the Undersigned to execute and deliver the above named 
Bonds and Contract; and that if the undersigned defaults in furnishing said bonds or in 
executing and delivering said Contract within ten (10) days of written notification of award of the 
Contract to him/her, then said Security shall be payable to the Owner for its' own account; but if 
this proposal is not accepted within said forty five (45) days of the time set for submission of 
Bids, or if the Undersigned executes and delivers said bonds and Contract, the Bid Security 
shall be returned to the Undersigned. 

The following Addenda have been received.  The noted modifications to the Bid Documents 
have been considered and all costs are included in the Bid Sum.

Addendum Date Acknowledgment

The Undersigned hereby certifies that they are able to furnish labor that can work in harmony 
with all other elements of labor employed or to be employed on the Work.

The Undersigned has included with this Bid attachments noted:
1. Attachment #1: Schedule of Unit Prices 
2. Attachment #2: Schedule of Alternates
3. Non-Collusive Affidavit
4. Certification of Compliance with the Iran Divestment Act
5. Bidder’s Declaration of Inability to Provide the Certification of Compliance with the Iran 

Divestment Act

Milestone Schedule:

Based on Award and Notice to Proceed and shall adjust accordingly if Notice is moved. 

Award of Contract / Notice to Proceed April 16, 2021
Start Construction June 28, 2021
Substantial Completion August 13, 2021
Final Completion August 27, 2021

The Undersigned hereby certifies that they are able to furnish labor that can work in 
harmony with all other elements of labor employed or to be employed on the Work.

By submission of this Proposal
 the undersigned acknowledges that they have read the milestone and schedule 

requirements, Section 01 10 00, and agrees to provide sufficient staff and organization 
as well as to select subcontractors, suppliers and vendors to comply with the 
requirements for submittals, delivery dates, work periods and completion dates as 
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specified
 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 its knowledge and belief that each bidder is not on the list created 
pursuant to paragraph (b) of subdivision 3 of Section 165-a of the state finance law.”

 the Undersigned acknowledges that they have visited the site, informed themselves of 
the existing conditions, and have included in the Proposal a sum to cover the costs of all 
items in the contracts.

Respectfully submitted,

Contractor Signature

Print Name_____________ ______Title 

Business Name: 

Address: 

Office Telephone: 

Cell Phone: 

Contact Name and Email: 

Attest Signature: Title 

Attest Print Name: 

SEAL IF CORPORATION
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ATTACHMENT #1 - SCHEDULE OF UNIT PRICES

In accordance with the terms and conditions of the Contract and as part of the base 
proposal, the undersigned agrees to the following unit prices for designated work 
as described in Section 01 22 00 which shall be considered as payment forms and not for 
purpose of determining contract award. It shall be noted that work deducted from the 
basic contract covered by these stated unit prices will be DEDUCTED at the stated value 
LESS 15 percent.

Unit #1   $                 / 

**End of Schedule of Unit Prices**

ATTACHMENT #2 - SCHEDULE OF ALTERNATE PROPOSALS

In accordance with the terms and conditions of the Contract and the Proposal Form, the 
undersigned agrees to execute alternates selected for the sums set forth in the following 
schedule of Alternate Proposals in accordance with the general description outlined in Section 
012300.

Alternate #1: 

ADD ___________________________________________ Dollars ($_______________)
(in words) (in numerals)

**End of Schedule of Alternates**

Contractor Attestment To Schedule

Contractor  

By  

Dated  
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NON-COLLUSIVE AFFIDAVIT

Every bid or proposal made to a political subdivision of the State or any public department, 
agency or official thereof or to a fire district or any agency or official thereof, for work or services 
performed or to be performed or goods sold to or to be sold, shall contain the following 
statement subscribed by the bidder and affirmed by such bidder as true under the penalties of 
perjury and is made pursuant to Section 103d of the General Municipal Law of the State of New 
York as amended by Laws of 1966.

NON-COLLUSIVE BIDDING CERTIFICATION

a. 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 his 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 which have been quoted in this bid 
have not been knowingly disclosed by the bidder and will not knowingly be 
disclosed by the bidder prior to the 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.

b. A bid shall not be considered for award nor shall any award be made if (a)1, 2 and 3 
above, have not been complied with; provided, however, that if any case the bidder 
cannot make the foregoing certification, the bidder shall so state and shall furnish with 
the bid a signed statement which sets forth in detail the reasons therefore.  
Where (a)1, 2 and 3 above have not been complied with, the bid shall not be considered 
for award nor shall any award be made unless the head of purchasing unit of the political 
subdivision, public department, agency or official thereof to which bid is made, or his 
designee, determines that such disclosure was not made for the purpose of restricting 
competition.

Further, by submission of this Proposal

 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 its knowledge and belief that each bidder is not on the list created pursuant to 
paragraph (b) of subdivision 3 of Section 165-a of the state finance law.”

 the Undersigned acknowledges that they have visited the site, informed themselves of the 
existing conditions, and have included in the Proposal a sum to cover the costs of all items 
in the contracts. 

Respectfully submitted, 
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______________________________
Contractor 

By___________________________________Title__________________________ 

Business Name:______________________________________________________ 

Address:____________________________________________________________ 

Telephone Number:___________________________________________________ 

Attest:________________________________Title__________________________

SEAL IF CORPORATION
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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 _______________ 20___

Notary Public: __________________
OR
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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 the 
foregoing is true and accurate.
__________________________________________________
SIGNED

SWORN to before me this _______________ day of _______________20___

Notary Public: _________________________

** End of Proposal Form **



15 March 2021 Putnam Valley Central School District
Construction Documents Capital Projects Phase 2
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations

00 45 13 - 1 Bidder Qualification Statement

SECTION 00 45 13

BIDDER QUALIFICATION STATEMENT

After receipt of bids and upon notification from the Architect, the bidder shall answer all questions 
set forth in the form within the time required in Article 1.07 of the Invitation and Instructions to 
Bidders.  Failure to answer these questions in full may be cause for rejection of the bidder's 
proposal.  If more space is required, please attach additional sheets.

1. How many years has your organization been in business under your present business 
name? _________________________________________________________________

2. How many years experience in construction work of a similar type has your organization 
had? ___________________________________________________________________

3. List below the construction projects your organization has under way as of this date:

Contract Sum Class of Work / 
%Complete

Name/Address of Owner Name & Phone # of 
Contact at Owner

4. List below a minimum of three (3) projects which your firm, as a firm, has performed in the 
past five (5) years which you feel will qualify you for this work.

Contract Sum Class of Work / 
%Complete

Name/Address of Owner Name & Phone # of 
Contact at Owner

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

  Yes  No; If Yes, state where and why:

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

6. Has any officer or partner of your organization ever been an officer or partner of some 
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other organization that failed to complete a construction contract? 

 Yes  No; If Yes, state:

Name of Individual(s) Name of Owner(s) Reason(s)

7. Has any officer or partner of your organization ever failed to complete a construction 
contract handled in his own name?

 Yes  No; If yes, state:

Name of Individual(s) Name of Owner(s) Reason(s)

8. Has your firm or organization ever received a Notice of Default or Notice of Termination 
or ever been defaulted or terminated on a Project? 
 Yes  No; If yes, state where and why:

_______________________________________________________________________

_______________________________________________________________________

The undersigned hereby authorizes and requests any firm, person or corporation to furnish any 
information requested by the Owner or Architect in verification of the matters contained in the 
Bidder Qualification Statement.

Dated __________________, 20_____

________________________________
(Name of Bidder)

By ______________________________

Title ___________________________

AFFIDAVIT
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STATE OF )
 S.S.

COUNTY OF )

______________________________________ being duly sworn and says that he/she is 

_________________________ of __________________________________________________

_____________________________________________________________________________

(Name of Organization)

and that the answers to the foregoing interrogatories and all statements therein contained are 
true and correct.

Subscribed and sworn to before me 

this ____________ day of _____________ 20_____

__________________________
Signature

____________________________________________

Notary Public, County of ________________________

**End of Section**
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SECTION 00 46 43

WAGE AND HOUR RATES

1.01 GENERAL
A. The following are instructions for obtaining the minimum wage rates, health and 

welfare and pension fund contributions as determined by the Industrial 
Commissioner of the State of New York in accordance with the provisions of 
Section 220 of the Labor Law.

B. All contractors will be bound and obligated by the Laws of New York State to 
ensure payment to all workers involved with the construction of the Project.  

1.02 MINIMUM WAGE RATES
A. The current wage and benefit rates are available when following the instructions 

on the attached page. 
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00 46 44

WAGE RATE ATTACHMENTS

The "Request for Wage and Supplement Information" (PW 39) you have submitted has been 
accepted, and a Prevailing Rate Case Number (PRC #2021000926 - Cap Proj Ph. 2 PVMS Toilet 
Rm) has been assigned to the project. 

To access the PDF file of your schedule, click on 
https://apps.labor.ny.gov/wpp/publicViewProject.do?method=showIt&id=1508840 or copy and 
paste into your browser.

**End of Section**

https://apps.labor.ny.gov/wpp/publicViewProject.do?method=showIt&id=1508840
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f_OUM̀lOUbdUjidaUQ̀U_ggMPa_̀gdUtQTSUTSdUeheULM̀TP_gTUrMgjfd̀Ti~UcdPfiUMkU�dPmQgdnUcMUPdNMPTUgMNOPQRSTUmQMl_TQM̀i[Ud}f_QlUgMNOPQRST�_Q_nMPRn
��D�>�@:D��U �WXXXŶZ\\W�
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paqcWrĉbcU\W«~¬WW

��������������������
��{R�R{R�R�W®̀cW]ZjjZ_aU}Wa\cYfWX̂cWUZ\Wf[īcb\W\ZŴc\XaUX}c�
����������§�¤�� �������¡¢°�����������£¤������¤����¥�����¤����±��¡������������������¤�¤���±�¤��¡�����±����̈�
²TWW

��{R�R{R³W|ce[b\aZUWẐWjaYa\X\aZUWZ]Ŵc\XaUX}ckWa]WXUVkWf̀XjjWicWXfW]ZjjZ_f�
��¥���������¤���������¢�¤�����¤��́���¤���µ̈¶̈·̈¶�¤�����¢�� ��¤¥¤�����¤������£�����������¤���̧��¹��¥���¤��º��������¤��
�¡¢�����¤���§��� �����±�¤���¡�¤��� ��¤¥¤���¤����¥����� ����¤����¥�����¤�����¥�����̧��¹�������ª¤����¤��́���¤���»̈¼̈½±�¤������
���ª¤�¤����¥����¡��� ��¤¥¤���¤���̈�
²TWW

��{R�R{RSW¾¿bcg\WXfWfc\W]Ẑ\̀WaUW\̀afWhcb\aZUW~�z���wkW_̀cUW\̀cWlẐmWZ]W\̀afWdZU\̂Xb\WafWf[if\XU\aXjjVWbZYgjc\ckW\̀cW
dZU\̂Xb\ẐWYXVWf[iYa\WXUWTggjabX\aZUW]ẐWrXVYcU\W\̀X\WaUbj[ecfW\̀cŴc\XaUX}cW_a\̀̀ cjeW]̂ZYWĝaẐWTggjabX\aZUfW]ẐW
rXVYcU\Wg[̂f[XU\W\ZW\̀afWhcb\aZUW~�z���W®̀cWTggjabX\aZUW]ẐWrXVYcU\Wf[iYa\\ceW_̀cUW\̀cWlẐmWZ]W\̀afWdZU\̂Xb\WafW
f[if\XU\aXjjVWbZYgjc\cWf̀XjjWUZ\WaUbj[ecŴc\XaUX}cWXfW]ZjjZ_f�
����������§�����������¤�¤����¥������������¥�����¤�����£��������̧��¹��¥���¤��º��������¤���¡¢�����¤���§��� �����±����¡����
¡́¢�����¤���º� ����¤����¥�����̧��¹��¥�����º���������������������°�����������¤����������¥̈�
²TWW

��{R³�À���Á�Â�ÃÄ���
��{R³R��À���Á�Â�ÃÄ����ÅÆ�Ç���Æ��ÈÉ��Ç�Ê��ËÌÄ��Í�Î�Í�Ï�É����Ë��ÐÌÁ���Ï�ËÌÄ
��{R³R�R�WpaUXjWgXVYcU\kWbZUf\a\[\aU}W\̀cWcU\âcW[UgXaeWiXjXUbcWZ]W\̀cWdZU\̂Xb\Wh[YkWf̀XjjWicWYXecWiVW\̀cW�_UĉW\ZW\̀cW
dZU\̂Xb\ẐW_̀cUW

R� \̀cWdZU\̂Xb\ẐẀXfW][jjVWgĉ]ẐYceW\̀cWdZU\̂Xb\Wc¿bcg\W]ẐW\̀cWdZU\̂Xb\ẐÑfŴcfgZUfaiaja\VW\ZWbẐ̂cb\WlẐmW
XfWĝZqaeceWaUWT̂\abjcWzvWZ]WTtTWuZb[YcU\WTvwvxvyzskWXUeW\ZWfX\af]VWZ\̀ĉŴcÒ[âcYcU\fkWa]WXUVkW_̀ab̀W
c¿\cUeWicVZUeW]aUXjWgXVYcU\nWXUe

R³ XW]aUXjWdĉ\a]abX\cW]ẐWrXVYcU\WẐWr̂Z̄cb\Wdĉ\a]abX\cW]ẐWrXVYcU\ẀXfWiccUWaff[ceWiVW\̀cWT̂b̀a\cb\�

��{R³R�R³�®̀cW�_UĉÑfW]aUXjWgXVYcU\W\ZW\̀cWdZU\̂Xb\ẐWf̀XjjWicWYXecWUZWjX\ĉW\̀XUWwyWeXVfWX]\ĉW\̀cWaff[XUbcWZ]W\̀cW]aUXjW
dĉ\a]abX\cW]ẐWrXVYcU\WẐWr̂Z̄cb\Wdĉ\a]abX\cW]ẐWrXVYcU\�

��������������������
��{RSWrXVYcU\fWe[cWXUeW[UgXaeW[UeĉW\̀cWdZU\̂Xb\Wf̀XjjWicX̂WaU\ĉcf\W]̂ZYW\̀cWeX\cWgXVYcU\WafWe[cWX\W\̀cŴX\cWf\X\ceWicjZ_kW
ẐWaUW\̀cWXifcUbcW\̀ĉcZ]kWX\W\̀cWjc}XjŴX\cWĝcqXajaU}W]̂ZYW\aYcW\ZW\aYcWX\W\̀cWgjXbcW_̀ ĉcW\̀cWr̂Z̄cb\WafWjZbX\ce�
��������������������
Ó�ÔÕÈÖ×�Ø���ÙÕËÂÚÔ×��×ËÛÖÚÔÕÛÜ
��ØR��Õ�����Á�Ù�Ê�Í�É��Ý�Þ�Ç
®̀cWT̂b̀a\cb\W_ajjWfĉqcWXfWtUa\aXjWucbafaZUWßXmĉWg[̂f[XU\W\ZWT̂\abjcWz~WZ]WTtTWuZb[YcU\WTvwvxvyzskW[UjcffW\̀cWgX̂\acfW
XggZaU\WicjZ_WXUZ\̀ĉWaUeaqae[XjkWUZ\WXWgX̂\VW\ZW\̀afWT}̂ccYcU\kW\ZWfĉqcWXfWtUa\aXjWucbafaZUWßXmĉ�
��������������������
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RSTUVSWXYZXY[S\X]̂_̀aSba]cd_̀XcY
efghijkhlminohpqrstuvhvfwhrqvhjfvhgtpfmxtyhrkwhotynivnfjhzqgpqijvhvfh{gvnumth|}hf~h{�{h�fuqotjvh{������|�whv�thotv�fyh
f~hrnjynj�hynpzqvthgtpfmqvnfjhp�immhrthiph~fmmf�p�
����������������������������

��SS�� {grnvgivnfjhzqgpqijvhvfh{gvnumth|}hf~h{�{h�fuqotjvh{������|��

��S
���������� �¡�¢���¡�

£S�� ¤nvn�ivnfjhnjhnjhv�thpvivtphufqgvphnjh¥qvjiohlfqjvkwh¦t�h§fg̈�

�~hv�th©�jtghijyhlfjvgiuvfghyfhjfvhptmtuvhihotv�fyhf~hrnjynj�hynpzqvthgtpfmqvnfjwhfghyfhjfvhpqrptªqtjvmkhi�gtthnjh�gnvnj�h
vfhihrnjynj�hynpzqvthgtpfmqvnfjhotv�fyhfv�tghv�ijhmnvn�ivnfjwhlminoph�nmmhrthgtpfmxtyhrkhmnvn�ivnfjhnjhihufqgvhf~hufoztvtjvh
sqgnpynuvnfj�

«b¬®̄°S±SSS¬°b²³«¬́³ŚbSµ¶µ·°³µ́³
RS±U̧S¹ºa»aS̀ºaS®cỲ»¼½̀Sµ_¾SX]S¼Sµ̀X̂_d¼̀aZSµ_¾
RS±U̧U̧h¿�thlfjvgiuvhoikhrthvtgonjivtyhrkhv�th©�jtghfghv�thlfjvgiuvfghiphzgfxnytyhnjh{gvnumth|Àhf~h
{�{h�fuqotjvh{������|��

RS±U̧U̧U̧h�~hv�thlfjvgiuvhnphvtgonjivtyh~fghv�th©�jtgÁphufjxtjntjuthnjhiuufgyijuth�nv�h{gvnumth|Àhf~h{�{h�fuqotjvh
{������|�whv�tjhv�th©�jtghp�immhzikhv�thlfjvgiuvfghihvtgonjivnfjh~tthiph~fmmf�p�
�ÂÃ ���������Ä�ÅÃ���ÆÇ����Ä����¡�Æ���¡����Ä�Ã�Ã�Ç�����Æ��Ç��Æ��ÃÈÇ���È��¢�����������Ã��������Æ�¢¢�É�Ã�������Ä�Ã����Ã�Æ�������
ÊÉÃ��Ë ���ÃÌ�Ã��Ã����

ÍÎhh

RS±U̧UVh¿�thÏfg̈hoikhrthpqpztjytyhrkhv�th©�jtghiphzgfxnytyhnjh{gvnumth|Àhf~h{�{h�fuqotjvh{������|��

RS±UVS¹ºa»aS̀ºaS®cỲ»¼½̀Sµ_¾SX]SW¼]aZScYS̀ºaS®c]̀ScÐS̀ºaS¹c»ÑSÒX̀ºSc»SÒX̀ºc_̀S¼SÓ_¼»¼ỲaaZS²¼ÔX¾_¾S·»X½a
RS±UVU̧S¬a»¾XY¼̀XcY
RS±UVU̧U̧S¿�thlfjvgiuvhoikhrthvtgonjivtyhrkhv�th©�jtghfghv�thlfjvgiuvfghiphzgfxnytyhnjh{gvnumth|Àhf~h{�{h�fuqotjvh
{������|��

RS±UVU̧UVS¬a»¾XY¼̀XcYSÕÖS̀ºaŚÒYa»SÐc»S®¼_]a
RS±UVU̧UVU̧S�~hv�th©�jtghvtgonjivtphv�thlfjvgiuvh~fghuiqpthiphzgfxnytyhnjh{gvnumth|Àhf~h{�{h�fuqotjvh{������|�whv�th
©�jtghp�immhv�tjhfjmkhzikhv�thlfjvgiuvfghijhiofqjvhiph~fmmf�p�

U̧ ¿ïthv�thlfpvhf~hv�thÏfg̈hnjuqggtyhrkhv�thlfjvgiuvfghvfhv�thyivthf~hvtgonjivnfj×
UV {yyhv�thlfjvgiuvfgÁphettwhufozqvtyhqzfjhv�thlfpvhf~hv�thÏfg̈hvfhv�thyivthf~hvtgonjivnfjhivhv�thgivthpvivtyh

njhØtuvnfjhÀ����hfghÀ�À��whiphizzmnuirmtwhfgwhn~hv�thlfjvgiuvfgÁphetthnphpvivtyhiphih~nÙtyhpqohnjhv�ivhØtuvnfjwhijh
iofqjvhv�ivhrtigphv�thpiothgivnfhvfhv�ivh~nÙtyÚpqohetthiphv�thlfpvhf~hv�thÏfg̈hivhv�thvnothf~hvtgonjivnfjh
rtigphvfhihgtipfjirmthtpvnoivthf~hv�thzgfrirmthlfpvhf~hv�thÏfg̈hqzfjhnvphufozmtvnfj×

UÛ Øqrvgiuvhv�thi��gt�ivthf~hzgtxnfqphzikotjvphoiythrkhv�th©�jtg×hijy
UÜ Øqrvgiuvhv�thufpvphijyhyioi�tphnjuqggtywhfghvfhrthnjuqggtywhrkhv�th©�jtghqjytgh{gvnumth|Àhf~h{�{h

�fuqotjvh{������|��

RS±UVU̧UVUVhÏ�tjhv�thlfjvgiuvhØqohnphriptyhfjhv�thlfpvhf~hv�thÏfg̈h�nv�hihÝqigijvttyhÞiÙnoqoh¥gnutwhn~hv�th©�jtgh
vtgonjivtphv�thlfjvgiuvh~fghuiqpthiphzgfxnytyhnjh{gvnumth|Àhf~h{�{h�fuqotjvh{���Ú��|�whv�thiofqjvwhn~hijkwhvfhrthzinyhvfh
v�thlfjvgiuvfghqjytgh{gvnumth|Àhf~h{�{h�fuqotjvh{���Ú��|�hp�immhjfvhuiqpthv�thÝqigijvttyhÞiÙnoqoh¥gnuthvfhrth
tÙuttytywhjfghp�immhnvhtÙuttyhv�thiofqjvhuimuqmivtyhnjhØtuvnfjhß���|���|�

RS±UVU̧UVUÛh¿�th©�jtghp�immhimpfhzikhv�thlfjvgiuvfgh~inghufoztjpivnfjwhtnv�tghrkhzqgu�ipthfghgtjvimhivhv�thtmtuvnfjhf~hv�th
©�jtgwh~fghijkhtªqnzotjvhf�jtyhrkhv�thlfjvgiuvfghv�ivhv�th©�jtghtmtuvphvfhgtvinjhijyhv�ivhnphjfvhfv�tg�npthnjumqytyhnjhv�th
lfpvhf~hv�thÏfg̈hqjytghØtuvnfjhß���|���|�|�h¿fhv�thtÙvtjvhv�ivhv�th©�jtghtmtuvphvfhvïthmt�imhippn�jotjvhf~hpqrufjvgiuvph
ijyhzqgu�ipthfgytgphànjumqynj�hgtjvimhi�gttotjvpáwhv�thlfjvgiuvfghp�immwhiphihufjynvnfjhf~hgtutnxnj�hv�thzikotjvphgt~tggtyh
vfhnjhv�nph{gvnumthßwhtÙtuqvthijyhytmnxtghimmhpqu�hziztgphijyhvïthimmhpqu�hpvtzpwhnjumqynj�hv�thmt�imhippn�jotjvhf~hpqu�h
pqrufjvgiuvphijyhfv�tghufjvgiuvqimhgn��vphf~hv�thlfjvgiuvfgwhiphv�th©�jtghoikhgtªqngth~fghv�thzqgzfpthf~h~qmmkhxtpvnj�hnjh
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RSTUVWXTYURSTUYZ[SR\U]X̂U_TXT̀ZR\UàURSTUbaXRY]cRaYUdX̂TYU\dcSU\d_caXRY]cR\UaYUedYcS]\TUaŶTY\fUghhUid_caXRY]cR\jU
edYcS]\TUaŶTY\U]X̂UYTXR]hU][YTTkTXR\UTXRTYT̂UZXRaU_lURSTUbaXRY]cRaYUWZhhUcaXR]ZXUeYamZ\ZaX\U]hhaWZX[ÙaYU]\\Z[XkTXRURaU
RSTUVWXTYU]\ÛT\cYZ_T̂U]_amTf

nopqrqsqtouvwxyz{|y}zo~�o|�vo��zvwo�}wo�}z�vzyvz�v
�̀URSTUVWXTYURTYkZX]RT\URSTUbaXRY]cRÙaYUcaXmTXZTXcTUZXU]ccaŶ]XcTUWZRSUgYRZchTU��UàUg�gU�acdkTXRUg��������jURSTXU
RSTUVWXTYU\S]hhUe]lURSTUbaXRY]cRaYU]URTYkZX]RZaXÙTTU]\ÙahhaW\�
������������������������������������������ � �¡��������¢� ����£¢�¤�£�¥¦���������§�����̈������¦¦�© �¡������� ��� �����������
ª©���«��̈��¬�� ��̈�®

ḡUU

nopqto°±²³vz²y}z
ŚTUµaY¶Uk]lU_TU\d\eTX̂T̂U_lURSTUVWXTYU]\UeYamẐT̂UZXUgYRZchTU��UàUg�gU�acdkTXRUg��������·UZXU\dcSUc]\TjURSTU
baXRY]cRUidkU]X̂UbaXRY]cRÚZkTU\S]hhU_TUZXcYT]\T̂U]\UeYamẐT̂UZXUgYRZchTU��UàUg�gU�acdkTXRUg��������jUŢcTeRURS]RU
RSTURTYkU¹eYàZR¹U\S]hhU_TUdX̂TY\RaâURaUkT]XURSTUbaXRY]cRaYº\U»TTU]\ÛT\cYZ_T̂UZXUiTcRZaXU�f�f�UaYU�f�f�jU]\U]eehZc]_hTjUàU
RSZ\Ug[YTTkTXRf

¼½u¾�¿ÀoÁoooÂ¾°�À¿¿¼ÃÀ�Ä°oÅ½�Æ¾°¾�Ã°
noÁqsUµSTYTUYT̀TYTXcTUZ\Uk]̂TUZXURSZ\Ug[YTTkTXRURaU]UeYamZ\ZaXUàUg�gU�acdkTXRUg��������UaYU]XaRSTYUbaXRY]cRU�acdkTXRjU
RSTUYT̀TYTXcTUYT̀TY\URaURS]RUeYamZ\ZaXU]\U]kTX̂T̂UaYU\deehTkTXRT̂U_lUaRSTYUeYamZ\ZaX\UàURSTUbaXRY]cRU�acdkTXR\f

noÁqrÚSTUVWXTYº\UYTeYT\TXR]RZmT�
�Ç���¢��������¢���� ¦��������¢����������� ������� ��®

ÈZhhU»Z[]YThh]jU�Z\RYZcRÚYT]\dYTYUUUU
ÉdRX]kUÊ]hhTlUbTXRY]hUicSaahU�Z\RYZcRUUUU
�Ë�UV\c]W]X]UÌ]¶TUÍa]̂UU
ÉdRX]kUÊ]hhTljŪÎU��ÏË�UU
T́hTeSaXT�UÐ�ÏfÏ�ÐfÐ���UU

noÁqtÚSTUbaXRY]cRaYº\UYTeYT\TXR]RZmT�
�Ç���¢��������¢���� ¦��������¢����������� ������� ��®

UU
UU
UU
UU
UU
UU

noÁqÑŪTZRSTYURSTUVWXTYº\UXaYURSTUbaXRY]cRaYº\UYTeYT\TXR]RZmTU\S]hhU_TUcS]X[T̂UWZRSadRURTXÛ]l\ºUeYZaYUXaRZcTURaURSTUaRSTYU
e]YRlf

noÁqÒo¾z²±w{z�vo{zÓoÔ}zÓ²
noÁqÒqsÚSTUVWXTYU]X̂URSTUbaXRY]cRaYU\S]hhUedYcS]\TU]X̂Uk]ZXR]ZXUZX\dY]XcTU]\U\TRÙaYRSUZXUg�gU�acdkTXRUg���Õ�����jU
iR]X̂]ŶU»aYkUàUg[YTTkTXRUÖTRWTTXUVWXTYU]X̂UbaXRY]cRaYjUbaX\RYdcRZaXU×]X][TYU]\UĝmZ\TYUØ̂ZRZaXjU]X̂UTh\TWSTYTU
ZXURSTUbaXRY]cRU�acdkTXR\f

noÁqÒqrÚSTUbaXRY]cRaYU\S]hhUeYamẐTU_aX̂\U]\U\TRÙaYRSUZXUg�gU�acdkTXRUg���Õ�����U]X̂UTh\TWSTYTUZXURSTUbaXRY]cRU
�acdkTXR\f

noÁqÙŪaRZcTUZXUThTcRYaXZcÙaYk]RjUedY\d]XRURaUgYRZchTU�UàUg�gU�acdkTXRUg��������jUk]lU_TU[ZmTXUZXU]ccaŶ]XcTUWZRSU
g�gU�acdkTXRUØ���Õ�����jUÖdZĥZX[U�X̀aYk]RZaXU×âThZX[U]X̂U�Z[ZR]hU�]R]UØ̧SZ_ZRjUZ̀UcakehTRT̂jUaYU]\UaRSTYWZ\TU\TRU
àYRSU_ThaW�
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RSTUVWXYZUWX[\U]\U[̂ V̂Z_[\̂YÙ]WXUaSaUbV̂cdY\WUefghifgjhkU]\lYZWUZYmc]ZYdY\WlUTVZU_Yn]oYZ]\pU\VW]̂YU]\UYnŶWZV\]̂U
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00 61 00 – 1 Bond Requirements

SECTION 00 61 00

BOND REQUIREMENTS

SEE ATTACHMENT TO SECTION FOR ACCEPTABLE BONDING COMPANY RATINGS

1.01 Prior to the Owner signing the contract agreement, he will require the Contractor (s) to 

furnish separate performance and labor and material payment bonds covering the faithful 

performance of the entire construction contract agreement.

The performance bond and the labor and material payment bond shall each be made out in 

one hundred percent (100%) of the guaranteed maximum contract amount.

1.02 The "Performance Bond" and "Labor and Material Payment Bond," AIA Document 
A-312, as published by The American Institute of Architects shall be used and 
modified, if necessary, to comply with applicable statutes.

NOTE: Date of forms to be used shall be complimentary to the date of the contract form 

and general conditions incorporated within these Bidding and Contract 

Requirements.

1.03 The bonds shall be signed by an official of the bonding company and shall be accompanied 

by the bonding agent's written power of attorney.

1.04 Provide four (4) copies each of the bonds and the power of attorney in order that one (1) 

copy of each may be attached to each copy of the contract agreement.

1.05 The Contractor(s) shall include in his/their proposal(s) amount the total premiums for 

the performance and labor and material payment bonds.

**End of Section**
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 00 61 01 - 1 Bonding Company Ratings

 Section 00 61 01

Bonding Requirements

Acceptable Bonding Company Ratings

Contract Amounts ($) A.M. Best Company Rating
A + XII B + XI B + X B X B IX B VIII B VII B VI

10 Million and Over ▲
7.5 to 10 Million ▲ ▲
5.0 to 7.5 Million ▲ ▲ ▲
2.5 to 5.0 Million ▲ ▲ ▲ ▲
1.0 to 2.5 Million ▲ ▲ ▲ ▲ ▲
0.5 to 1.0 Million ▲ ▲ ▲ ▲ ▲ ▲

0.25 to 0.5 Million ▲ ▲ ▲ ▲ ▲ ▲ ▲
0.25 and Under ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲
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�

\]̂_̀ab_cdefghifdg_hej_klgbfmn_odpefqm_hej_rbsbghqqmn_tpej_faburbqsbrn_fabpg_abpgrn_bvbilfdgrn_hjupeprfghfdgrn_rliibrrdgr_
hej_hrrpwer_fd_fab_xyebg_fd_zhm_{dg_qhtdgn_uhfbgphqr_hej_b|lpzubef_{lgeprabj_{dg_lrb_pe_fab_zbg{dguheib_d{_fab_
cderfglifpde_cdefghifn_yapia_pr_peidgzdghfbj_abgbpe_tm_gb{bgbeibn_rltobif_fd_fab_{dqqdypew_fbgur}

\]~_�{_fab_cdefghifdg_zgduzfqm_uh�br_zhmubef_d{_hqq_rlur_jlb_fd_cqhpuhefrn_hej_jb{bejrn_pejbuep{pbr_hej_adqjr_
ahguqbrr_fab_xyebg_{gdu_iqhpurn_jbuhejrn_qpber_dg_rlpfr_tm_hem_zbgrde_dg_befpfm_rbb�pew_zhmubef_{dg_qhtdgn_uhfbgphqr_
dg_b|lpzubef_{lgeprabj_{dg_lrb_pe_fab_zbg{dguheib_d{_fab_cderfglifpde_cdefghifn_fabe_fab_klgbfm_hej_fab_cdefghifdg_
rahqq_ahsb_ed_dtqpwhfpde_lejbg_fapr_�dej}_

\]�_�{_fabgb_pr_ed_xyebg_�b{hlqf_lejbg_fab_cderfglifpde_cdefghifn_fab_klgbfm�r_dtqpwhfpde_fd_fab_xyebg_lejbg_fapr_�dej_
rahqq_hgprb_h{fbg_fab_xyebg_ahr_zgduzfqm_edfp{pbj_fab_cdefghifdg_hej_fab_klgbfm_�hf_fab_hjjgbrr_jbrigptbj_pe_kbifpde_���_
d{_iqhpurn_jbuhejrn_qpber_dg_rlpfr_hwhperf_fab_xyebg_dg_fab_xyebg�r_zgdzbgfm_tm_hem_zbgrde_dg_befpfm_rbb�pew_zhmubef_
{dg_qhtdgn_uhfbgphqr_dg_b|lpzubef_{lgeprabj_{dg_lrb_pe_fab_zbg{dguheib_d{_fab_cderfglifpde_cdefghif_hej_fbejbgbj_
jb{berb_d{_rlia_iqhpurn_jbuhejrn_qpber_dg_rlpfr_fd_fab_cdefghifdg_hej_fab_klgbfm}_

\]�_�abe_fab_xyebg_ahr_rhfpr{pbj_fab_idejpfpder_pe_kbifpde_�n_fab_klgbfm_rahqq_zgduzfqm_hej_hf_fab_klgbfm�r_bvzberb_
jb{bejn_pejbuep{m_hej_adqj_ahguqbrr_fab_xyebg_hwhperf_h_jlqm_fbejbgbj_iqhpun_jbuhejn_qpbe_dg_rlpf}

\]�_̀ab_klgbfm�r_dtqpwhfpder_fd_h_cqhpuhef_lejbg_fapr_�dej_rahqq_hgprb_h{fbg_fab_{dqqdypew�_

\]��̂_cqhpuhefrn_yad_jd_edf_ahsb_h_jpgbif_idefghif_ypfa_fab_cdefghifdgn_
�̂ ahsb_{lgeprabj_h_ygpffbe_edfpib_d{_ede�zhmubef_fd_fab_cdefghifdgn_rfhfpew_ypfa_rltrfhefphq_hiilghim_fab_

hudlef_iqhpubj_hej_fab_ehub_d{_fab_zhgfm_fd_yadu_fab_uhfbgphqr_ybgbn_dg_b|lpzubef_yhrn_{lgeprabj_dg_
rlzzqpbj_dg_{dg_yadu_fab_qhtdg_yhr_jdeb_dg_zbg{dgubjn_ypfape_epebfm_����_jhmr_h{fbg_ahspew_qhrf_
zbg{dgubj_qhtdg_dg_qhrf_{lgeprabj_uhfbgphqr_dg_b|lpzubef_peiqljbj_pe_fab_cqhpu�_hej

�~ ahsb_rbef_h_cqhpu_fd_fab_klgbfm_�hf_fab_hjjgbrr_jbrigptbj_pe_kbifpde_���}

\]��~_cqhpuhefrn_yad_hgb_buzqdmbj_tm_dg_ahsb_h_jpgbif_idefghif_ypfa_fab_cdefghifdgn_ahsb_rbef_h_cqhpu_fd_fab_klgbfm_�hf_
fab_hjjgbrr_jbrigptbj_pe_kbifpde_���}

\]�_�{_h_edfpib_d{_ede�zhmubef_gb|lpgbj_tm_kbifpde_�}�}�_pr_wpsbe_tm_fab_xyebg_fd_fab_cdefghifdgn_fahf_pr_rl{{pipbef_fd_
rhfpr{m_h_cqhpuhef�r_dtqpwhfpde_fd_{lgepra_h_ygpffbe_edfpib_d{_ede�zhmubef_lejbg_kbifpde_�}�}�}

\]�_�abe_h_cqhpuhef_ahr_rhfpr{pbj_fab_idejpfpder_d{_kbifpder_�}�_dg_�}�n_yapiabsbg_pr_hzzqpihtqbn_fab_klgbfm_rahqq_
zgduzfqm_hej_hf_fab_klgbfm�r_bvzberb_fh�b_fab_{dqqdypew_hifpder�

\]��̂_kbej_he_herybg_fd_fab_cqhpuhefn_ypfa_h_idzm_fd_fab_xyebgn_ypfape_rpvfm_����_jhmr_h{fbg_gbibpzf_d{_fab_cqhpun_
rfhfpew_fab_hudlefr_fahf_hgb_lejprzlfbj_hej_fab_thrpr_{dg_iahqqbewpew_hem_hudlefr_fahf_hgb_jprzlfbj�_hej

\]��~_�hm_dg_hgghewb_{dg_zhmubef_d{_hem_lejprzlfbj_hudlefr}

\]���_̀ab_klgbfm�r_{hpqlgb_fd_jpriahgwb_pfr_dtqpwhfpder_lejbg_kbifpde_�}�_dg_kbifpde_�}�_rahqq_edf_tb_jbbubj_fd_iderfpflfb_
h_yhpsbg_d{_jb{berbr_fab_klgbfm_dg_cdefghifdg_uhm_ahsb_dg_hi|lpgb_hr_fd_h_cqhpun_bvibzf_hr_fd_lejprzlfbj_hudlefr_{dg_
yapia_fab_klgbfm_hej_cqhpuhef_ahsb_gbhiabj_hwgbbubef}_�{n_adybsbgn_fab_klgbfm_{hpqr_fd_jpriahgwb_pfr_dtqpwhfpder_lejbg_
kbifpde_�}�_dg_kbifpde_�}�n_fab_klgbfm_rahqq_pejbuep{m_fab_cqhpuhef_{dg_fab_gbhrdehtqb_hffdgebm�r_{bbr_fab_cqhpuhef_
peilgr_fabgbh{fbg_fd_gbidsbg_hem_rlur_{dlej_fd_tb_jlb_hej_dypew_fd_fab_cqhpuhef}

\]�_̀ab_klgbfm�r_fdfhq_dtqpwhfpde_rahqq_edf_bvibbj_fab_hudlef_d{_fapr_�dejn_zqlr_fab_hudlef_d{_gbhrdehtqb_hffdgebm�r_
{bbr_zgdspjbj_lejbg_kbifpde_�}�n_hej_fab_hudlef_d{_fapr_�dej_rahqq_tb_igbjpfbj_{dg_hem_zhmubefr_uhjb_pe_wddj_{hpfa_tm_
fab_klgbfm}_

\]�_�udlefr_dybj_tm_fab_xyebg_fd_fab_cdefghifdg_lejbg_fab_cderfglifpde_cdefghif_rahqq_tb_lrbj_{dg_fab_zbg{dguheib_
d{_fab_cderfglifpde_cdefghif_hej_fd_rhfpr{m_iqhpurn_p{_hemn_lejbg_hem_iderfglifpde_zbg{dguheib_tdej}_�m_fab_cdefghifdg_
{lgeprapew_hej_fab_xyebg_hiibzfpew_fapr_�dejn_fabm_hwgbb_fahf_hqq_{lejr_bhgebj_tm_fab_cdefghifdg_pe_fab_zbg{dguheib_d{_
fab_cderfglifpde_cdefghif_hgb_jbjpihfbj_fd_rhfpr{m_dtqpwhfpder_d{_fab_cdefghifdg_hej_klgbfm_lejbg_fapr_�dejn_rltobif_fd_
fab_xyebg�r_zgpdgpfm_fd_lrb_fab_{lejr_{dg_fab_iduzqbfpde_d{_fab_ydg�}
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\]̂_̀abc̀defcgh̀ibjkk̀lmg̀nc̀kojnkc̀gm̀gbc̀pqlcfr̀skjotjlgìmf̀mgbcfìumf̀mnkovjgomlìmùgbc̀smlgfjwgmf̀gbjg̀jfc̀
elfckjgcx̀gm̀gbc̀smligfewgoml̀smlgfjwgỳabc̀pqlcf̀ibjkk̀lmg̀nc̀kojnkc̀umf̀gbc̀zjhtclg̀mùjlh̀wmigìmf̀c{zclicìmùjlh̀
skjotjlg̀elxcf̀gboì|mlxr̀jlx̀ibjkk̀bj}c̀elxcf̀gboì|mlx̀lm̀mnkovjgoml̀gm̀tj~c̀zjhtclgìgmr̀mf̀vo}c̀lmgowc̀ml̀ncbjkù
mur̀skjotjlgìmf̀mgbcfqoic̀bj}c̀jlh̀mnkovjgomlìgm̀skjotjlgìelxcf̀gboì|mlxỳ

\]̂̂ àbc̀defcgh̀bcfcnh̀qjo}cìlmgowc̀mùjlh̀wbjlvcr̀olwkexolv̀wbjlvcìmùgotcr̀gm̀gbc̀smligfewgoml̀smlgfjwg̀mf̀gm̀
fckjgcx̀ienwmlgfjwgir̀zefwbjic̀mfxcfìjlx̀mgbcf̀mnkovjgomliy

\]̂�̀�m̀ieog̀mf̀jwgoml̀ibjkk̀nc̀wmttclwcx̀nh̀j̀skjotjlg̀elxcf̀gboì|mlx̀mgbcf̀gbjl̀ol̀j̀wmefg̀mùwmtzcgclg̀
�efoixowgoml̀ol̀gbc̀igjgc̀ol̀qbowb̀gbc̀zfm�cwg̀gbjg̀oìgbc̀ien�cwg̀mùgbc̀smligfewgoml̀smlgfjwg̀oìkmwjgcx̀mf̀jugcf̀gbc̀
c{zofjgoml̀mùmlc̀hcjf̀ufmt̀gbc̀xjgc̀���̀ml̀qbowb̀gbc̀skjotjlg̀iclg̀j̀skjot̀gm̀gbc̀defcgh̀zefiejlg̀gm̀dcwgoml̀�y�y�̀mf̀
�y�r̀mf̀���̀ml̀qbowb̀gbc̀kjig̀kjnmf̀mf̀icf}owc̀qjìzcfumftcx̀nh̀jlhmlc̀mf̀gbc̀kjig̀tjgcfojkìmf̀c�eoztclg̀qcfc̀
uefloibcx̀nh̀jlhmlc̀elxcf̀gbc̀smligfewgoml̀smlgfjwgr̀qbowbc}cf̀mù���̀mf̀���̀uofig̀mwwefiỳ�ùgbc̀zfm}oiomlìmùgboì
�jfjvfjzb̀jfc̀}mox̀mf̀zfmbonogcx̀nh̀kjqr̀gbc̀tolotet̀zcfomx̀mùkotogjgoml̀j}jokjnkc̀gm̀iefcgocìjìj̀xcuclic̀ol̀gbc̀
�efoixowgoml̀mùgbc̀ieog̀ibjkk̀nc̀jzzkowjnkcỳ

\]̂�̀�mgowc̀jlx̀skjotìgm̀gbc̀defcghr̀gbc̀pqlcf̀mf̀gbc̀smlgfjwgmf̀ibjkk̀nc̀tjokcx̀mf̀xcko}cfcx̀gm̀gbc̀jxxfciìibmql̀ml̀
gbc̀zjvc̀ml̀qbowb̀gbcof̀iovljgefc̀jzzcjfiỳ�wgejk̀fcwcozg̀mùlmgowc̀mf̀skjotir̀bmqc}cf̀jwwmtzkoibcxr̀ibjkk̀nc̀
ieuuowoclg̀wmtzkojlwc̀jìmùgbc̀xjgc̀fcwco}cxy

\]̂�̀�bcl̀gboì|mlx̀bjìnccl̀uefloibcx̀gm̀wmtzkh̀qogb̀j̀igjgegmfh̀mf̀mgbcf̀kcvjk̀fc�eofctclg̀ol̀gbc̀kmwjgoml̀qbcfc̀gbc̀
wmligfewgoml̀qjìgm̀nc̀zcfumftcxr̀jlh̀zfm}oioml̀ol̀gboì|mlx̀wmlukowgolv̀qogb̀ijox̀igjgegmfh̀mf̀kcvjk̀fc�eofctclg̀ibjkk̀
nc̀xcctcx̀xckcgcx̀bcfcufmt̀jlx̀zfm}oiomlìwmlumftolv̀gm̀iewb̀igjgegmfh̀mf̀mgbcf̀kcvjk̀fc�eofctclg̀ibjkk̀nc̀xcctcx̀
olwmfzmfjgcx̀bcfcolỳ�bcl̀im̀uefloibcxr̀gbc̀olgclg̀oìgbjg̀gboì|mlx̀ibjkk̀nc̀wmligfecx̀jìj̀igjgegmfh̀nmlx̀jlx̀lmg̀jìj̀
wmttml̀kjq̀nmlxy

\]̂�̀�zml̀fc�ecig̀nh̀jlh̀zcfiml̀mf̀clgogh̀jzzcjfolv̀gm̀nc̀j̀zmgclgojk̀nclcuowojfh̀mùgboì|mlxr̀gbc̀smlgfjwgmf̀jlx̀
pqlcf̀ibjkk̀zfmtzgkh̀uefloib̀j̀wmzh̀mùgboì|mlx̀mf̀ibjkk̀zcftog̀j̀wmzh̀gm̀nc̀tjxcy

\]̂�]�����������
\]̂��̂]������̀�̀qfoggcl̀igjgctclg̀nh̀gbc̀skjotjlg̀olwkexolv̀jg̀j̀tolotet�

�̂ gbc̀ljtc̀mùgbc̀skjotjlg�
�� gbc̀ljtc̀mùgbc̀zcfiml̀umf̀qbmt̀gbc̀kjnmf̀qjìxmlcr̀mf̀tjgcfojkìmf̀c�eoztclg̀uefloibcx�
�� j̀wmzh̀mùgbc̀jvfcctclg̀mf̀zefwbjic̀mfxcf̀zefiejlg̀gm̀qbowb̀kjnmfr̀tjgcfojkìmf̀c�eoztclg̀qjì

uefloibcx̀umf̀eic̀ol̀gbc̀zcfumftjlwc̀mùgbc̀smligfewgoml̀smlgfjwg�
�� j̀nfocùxciwfozgoml̀mùgbc̀kjnmfr̀tjgcfojkìmf̀c�eoztclg̀uefloibcx�
�� gbc̀xjgc̀ml̀qbowb̀gbc̀skjotjlg̀kjig̀zcfumftcx̀kjnmf̀mf̀kjig̀uefloibcx̀tjgcfojkìmf̀c�eoztclg̀umf̀eic̀ol̀

gbc̀zcfumftjlwc̀mùgbc̀smligfewgoml̀smlgfjwg�
�� gbc̀gmgjk̀jtmelg̀cjflcx̀nh̀gbc̀skjotjlg̀umf̀kjnmfr̀tjgcfojkìmf̀c�eoztclg̀uefloibcx̀jìmùgbc̀xjgc̀mùgbc̀

skjot�̀
�  gbc̀gmgjk̀jtmelg̀mùzfc}omeìzjhtclgìfcwco}cx̀nh̀gbc̀skjotjlg�̀jlx
�¡ gbc̀gmgjk̀jtmelg̀xec̀jlx̀elzjox̀gm̀gbc̀skjotjlg̀umf̀kjnmfr̀tjgcfojkìmf̀c�eoztclg̀uefloibcx̀jìmùgbc̀

xjgc̀mùgbc̀skjoty

\]̂���]���������̀�l̀olxo}oxejk̀mf̀clgogh̀bj}olv̀j̀xofcwg̀wmlgfjwg̀qogb̀gbc̀smlgfjwgmf̀mf̀qogb̀j̀ienwmlgfjwgmf̀mùgbc̀
smlgfjwgmf̀gm̀uefloib̀kjnmfr̀tjgcfojkìmf̀c�eoztclg̀umf̀eic̀ol̀gbc̀zcfumftjlwc̀mùgbc̀smligfewgoml̀smlgfjwgỳabc̀gcft̀
skjotjlg̀jkim̀olwkexcìjlh̀olxo}oxejk̀mf̀clgogh̀gbjg̀bjìfovbguekkh̀jiicfgcx̀j̀wkjot̀elxcf̀jl̀jzzkowjnkc̀tcwbjlow¢ìkocl̀
mf̀iotokjf̀igjgegc̀jvjolig̀gbc̀fcjk̀zfmzcfgh̀ezml̀qbowb̀gbc̀�fm�cwg̀oìkmwjgcxỳabc̀olgclg̀mùgboì|mlx̀ibjkk̀nc̀gm̀olwkexc̀
qogbmeg̀kotogjgoml̀ol̀gbc̀gcftì£kjnmfr̀tjgcfojkìmf̀c�eoztclg£̀gbjg̀zjfg̀mùqjgcfr̀vjir̀zmqcfr̀kovbgr̀bcjgr̀mokr̀vjimkolcr̀
gckczbmlc̀icf}owc̀mf̀fclgjk̀c�eoztclg̀eicx̀ol̀gbc̀smligfewgoml̀smlgfjwgr̀jfwbogcwgefjk̀jlx̀clvolccfolv̀icf}owcì
fc�eofcx̀umf̀zcfumftjlwc̀mùgbc̀qmf~̀mùgbc̀smlgfjwgmf̀jlx̀gbc̀smlgfjwgmf¢ìienwmlgfjwgmfir̀jlx̀jkk̀mgbcf̀ogctìumf̀
qbowb̀j̀tcwbjlow¢ìkocl̀tjh̀nc̀jiicfgcx̀ol̀gbc̀�efoixowgoml̀qbcfc̀gbc̀kjnmfr̀tjgcfojkìmf̀c�eoztclg̀qcfc̀uefloibcxy

\]̂���]�����¤¥¦����]����¤�¦��̀abc̀jvfcctclg̀ncgqccl̀gbc̀pqlcf̀jlx̀smlgfjwgmf̀oxclgouocx̀ml̀gbc̀wm}cf̀zjvcr̀
olwkexolv̀jkk̀smlgfjwg̀§mwetclgìjlx̀jkk̀wbjlvcìtjxc̀gm̀gbc̀jvfcctclg̀jlx̀gbc̀smlgfjwg̀§mwetclgiy
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]̂_̀ab̂cdefĝhfijklmanopqrstunvwnxyunz{|ut}n{yq~ynyp�n|vxn�uu|ntu�u�qu�nvtn{pq�u�}nxvn�p�nxyun�v|xtp~xvtnp�ntu�sqtu�n
s|�utnxyun�v|�xts~xqv|n�v|xtp~xnvtnxvn�utwvt�np|�n~v��ruxunvtn~v��r�n{qxynxyunvxyutn�pxutqprnxut��nvwnxyun
�v|�xts~xqv|n�v|xtp~x�

]̂_̀a�̂��emgj�m̂h��k�fem�an�rrnxyun�v~s�u|x�nxypxn~v��tq�unxyunp�tuu�u|xn�ux{uu|nxyunz{|utnp|�n�v|xtp~xvt�

]̂_�n�wnxyq�n�v|�nq�nq��su�nwvtnp|np�tuu�u|xn�ux{uu|npn�v|xtp~xvtnp|�n�s�~v|xtp~xvt}nxyunxut�n�v|xtp~xvtnq|nxyq�n�v|�n
�yprrn�un�uu�u�nxvn�un�s�~v|xtp~xvtnp|�nxyunxut�nz{|utn�yprrn�un�uu�u�nxvn�un�v|xtp~xvt�

]̂_�n�v�qwq~pxqv|�nxvnxyq�n�v|�nptunp�nwvrrv{��
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\]̂_̀ab_cdefghifdg_hej_klgbfmn_odpefqm_hej_rbsbghqqmn_tpej_faburbqsbrn_fabpg_abpgrn_bvbilfdgrn_hjupeprfghfdgrn_rliibrrdgr_
hej_hrrpwer_fd_fab_xyebg_zdg_fab_{bgzdguheib_dz_fab_cderfglifpde_cdefghifn_yapia_pr_peidg{dghfbj_abgbpe_tm_gbzbgbeib|

\]}_~z_fab_cdefghifdg_{bgzdgur_fab_cderfglifpde_cdefghifn_fab_klgbfm_hej_fab_cdefghifdg_rahqq_ahsb_ed_dtqpwhfpde_lejbg_
fapr_�dejn_bvib{f_yabe_h{{qpihtqb_fd_{hgfpip{hfb_pe_h_idezbgbeib_hr_{gdspjbj_pe_kbifpde_�|

\]�_~z_fabgb_pr_ed_xyebg_�bzhlqf_lejbg_fab_cderfglifpde_cdefghifn_fab_klgbfm�r_dtqpwhfpde_lejbg_fapr_�dej_rahqq_hgprb_
hzfbg

�̂ fab_xyebg_zpgrf_{gdspjbr_edfpib_fd_fab_cdefghifdg_hej_fab_klgbfm_fahf_fab_xyebg_pr_iderpjbgpew_jbiqhgpew_
h_cdefghifdg_�bzhlqf|_klia_edfpib_rahqq_pejpihfb_yabfabg_fab_xyebg_pr_gb�lbrfpew_h_idezbgbeib_hudew_
fab_xyebgn_cdefghifdg_hej_klgbfm_fd_jprilrr_fab_cdefghifdg�r_{bgzdguheib|_~z_fab_xyebg_jdbr_edf_
gb�lbrf_h_idezbgbeibn_fab_klgbfm_uhmn_ypfape_zpsb_���_tlrpebrr_jhmr_hzfbg_gbibp{f_dz_fab_xyebg�r_edfpibn_
gb�lbrf_rlia_h_idezbgbeib|_~z_fab_klgbfm_fpubqm_gb�lbrfr_h_idezbgbeibn_fab_xyebg_rahqq_hffbej|_�eqbrr_
fab_xyebg_hwgbbr_dfabgyprbn_hem_idezbgbeib_gb�lbrfbj_lejbg_fapr_kbifpde_�|�_rahqq_tb_abqj_ypfape_fbe_
����_tlrpebrr_jhmr_dz_fab_klgbfm�r_gbibp{f_dz_fab_xyebg�r_edfpib|_~z_fab_xyebgn_fab_cdefghifdg_hej_fab_
klgbfm_hwgbbn_fab_cdefghifdg_rahqq_tb_hqqdybj_h_gbhrdehtqb_fpub_fd_{bgzdgu_fab_cderfglifpde_cdefghifn_
tlf_rlia_he_hwgbbubef_rahqq_edf_yhpsb_fab_xyebg�r_gpwafn_pz_hemn_rltrb�lbefqm_fd_jbiqhgb_h_cdefghifdg_
�bzhlqf�_

�} fab_xyebg_jbiqhgbr_h_cdefghifdg_�bzhlqfn_fbgupehfbr_fab_cderfglifpde_cdefghif_hej_edfpzpbr_fab_klgbfm�_
hej_

�� fab_xyebg_ahr_hwgbbj_fd_{hm_fab_�hqheib_dz_fab_cdefghif_�gpib_pe_hiidgjheib_ypfa_fab_fbgur_dz_fab_
cderfglifpde_cdefghif_fd_fab_klgbfm_dg_fd_h_idefghifdg_rbqbifbj_fd_{bgzdgu_fab_cderfglifpde_cdefghif|

\]�_�hpqlgb_de_fab_{hgf_dz_fab_xyebg_fd_idu{qm_ypfa_fab_edfpib_gb�lpgbubef_pe_kbifpde_�|�_rahqq_edf_iderfpflfb_h_zhpqlgb_
fd_idu{qm_ypfa_h_idejpfpde_{gbibjbef_fd_fab_klgbfm�r_dtqpwhfpdern_dg_gbqbhrb_fab_klgbfm_zgdu_pfr_dtqpwhfpdern_bvib{f_fd_
fab_bvfbef_fab_klgbfm_jbuderfghfbr_hiflhq_{gboljpib|

\]�_�abe_fab_xyebg_ahr_rhfprzpbj_fab_idejpfpder_dz_kbifpde_�n_fab_klgbfm_rahqq_{gdu{fqm_hej_hf_fab_klgbfm�r_bv{berb_
fh�b_deb_dz_fab_zdqqdypew_hifpder�

\]��̂_�gghewb_zdg_fab_cdefghifdgn_ypfa_fab_iderbef_dz_fab_xyebgn_fd_{bgzdgu_hej_idu{qbfb_fab_cderfglifpde_cdefghif�

\]��}_�ejbgfh�b_fd_{bgzdgu_hej_idu{qbfb_fab_cderfglifpde_cdefghif_pfrbqzn_fagdlwa_pfr_hwbefr_dg_pejb{bejbef_
idefghifdgr�

\]���_xtfhpe_tpjr_dg_ebwdfphfbj_{gd{drhqr_zgdu_�lhqpzpbj_idefghifdgr_hiib{fhtqb_fd_fab_xyebg_zdg_h_idefghif_zdg_
{bgzdguheib_hej_idu{qbfpde_dz_fab_cderfglifpde_cdefghifn_hgghewb_zdg_h_idefghif_fd_tb_{gb{hgbj_zdg_bvbilfpde_tm_fab_
xyebg_hej_h_idefghifdg_rbqbifbj_ypfa_fab_xyebg�r_ideilggbeibn_fd_tb_rbilgbj_ypfa_{bgzdguheib_hej_{hmubef_tdejr_
bvbilfbj_tm_h_�lhqpzpbj_rlgbfm_b�lpshqbef_fd_fab_tdejr_prrlbj_de_fab_cderfglifpde_cdefghifn_hej_{hm_fd_fab_xyebg_fab_
hudlef_dz_jhuhwbr_hr_jbrigptbj_pe_kbifpde_�_pe_bvibrr_dz_fab_�hqheib_dz_fab_cdefghif_�gpib_peilggbj_tm_fab_xyebg_hr_
h_gbrlqf_dz_fab_cdefghifdg_�bzhlqf�_dg

\]���_�hpsb_pfr_gpwaf_fd_{bgzdgu_hej_idu{qbfbn_hgghewb_zdg_idu{qbfpden_dg_dtfhpe_h_eby_idefghifdg_hej_ypfa_gbhrdehtqb_
{gdu{febrr_lejbg_fab_ipgilurfheibr�

�̂ �zfbg_pesbrfpwhfpden_jbfbgupeb_fab_hudlef_zdg_yapia_pf_uhm_tb_qphtqb_fd_fab_xyebg_hejn_hr_rdde_hr_
{ghifpihtqb_hzfbg_fab_hudlef_pr_jbfbgupebjn_uh�b_{hmubef_fd_fab_xyebg�_dg

�} �bem_qphtpqpfm_pe_yadqb_dg_pe_{hgf_hej_edfpzm_fab_xyebgn_ipfpew_fab_gbhrder_zdg_jbephq|

\]�_~z_fab_klgbfm_jdbr_edf_{gdibbj_hr_{gdspjbj_pe_kbifpde_�_ypfa_gbhrdehtqb_{gdu{febrrn_fab_klgbfm_rahqq_tb_jbbubj_fd_
tb_pe_jbzhlqf_de_fapr_�dej_rbsbe_jhmr_hzfbg_gbibp{f_dz_he_hjjpfpdehq_ygpffbe_edfpib_zgdu_fab_xyebg_fd_fab_klgbfm_
jbuhejpew_fahf_fab_klgbfm_{bgzdgu_pfr_dtqpwhfpder_lejbg_fapr_�dejn_hej_fab_xyebg_rahqq_tb_befpfqbj_fd_bezdgib_hem_
gbubjm_hshpqhtqb_fd_fab_xyebg|_~z_fab_klgbfm_{gdibbjr_hr_{gdspjbj_pe_kbifpde_�|�n_hej_fab_xyebg_gbzlrbr_fab_{hmubef_
dg_fab_klgbfm_ahr_jbepbj_qphtpqpfmn_pe_yadqb_dg_pe_{hgfn_ypfadlf_zlgfabg_edfpib_fab_xyebg_rahqq_tb_befpfqbj_fd_bezdgib_hem_
gbubjm_hshpqhtqb_fd_fab_xyebg|

\]�_~z_fab_klgbfm_bqbifr_fd_hif_lejbg_kbifpde_�|�n_�|�_dg_�|�n_fabe_fab_gbr{derptpqpfpbr_dz_fab_klgbfm_fd_fab_xyebg_rahqq_edf_
tb_wgbhfbg_fahe_fadrb_dz_fab_cdefghifdg_lejbg_fab_cderfglifpde_cdefghifn_hej_fab_gbr{derptpqpfpbr_dz_fab_xyebg_fd_fab_
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_̂c]f̀qgjbk̂htb̀d_bep̀qhgcbĥbkeqf]̂_b̀hbep̀bhkb̀d_b\]̂_̀ab]gn_̂b\_p̀qhgb�}begnb
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ohg̀̂ep̀bek̀_̂beffbûhu_̂bens]c̀t_g̀cbde{_bi__gbten_xbqgpf]nqgjbeffhmegp_b̀hb̀d_bohg̀̂ep̀ĥbhkbegabeth]g̀cb̂_p_q{_nb
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15 March 2021 Putnam Valley Central School District
Construction Documents Capital Projects Phase 2
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations

00 63 00 - 1 RFI Submittal Form

SECTION 00 63 00

REQUESTS FOR INFORMATION (RFI)

Part 1 - GENERAL

1.01 This document is for issuance at the Post Bid/Pre-Construction Conference and specifies 
administrative and procedural requirements for handling requests for information (RFI’s) 
made after award of Contract.

1.02 Attention is directed to Sections 01 33 00 and 01 32 00 of Division #1 as same concerns 
construction progress schedules, submittal schedules and submittals of shop drawings, 
samples and product data in general.

1.03 SUBMITTAL PROCEDURES:  RFI’s shall be submitted in the following manner:
A. One (1) completed copy of form following to Architect with copies to Owner (as 

directed) and appropriate Consultants with the following minimum information:
1. Work identified by RFI listing affected Drawing(s) and specific detail(s) and 

Specification paragraph reference(s).
2. Identify specific field conditions and “as-built” conditions on sketches 

attached to RFI submittal.
3. If RFI addresses conflict(s) in, or between, Contract Documents, describe 

completely and provide such data necessary to permit thorough and proper 
response by affected discipline.

4. Indicate proposed solution along with any impacts on cost and construction 
time.

5. Listing of Trade/Specialty Contractors affected by RFI and indication that 
RFI proposal has been coordinated with said contractors.

INCOMPLETE RFI’s WILL BE RETURNED TO CONTRACTOR WITHOUT 
ACTION TAKEN.

1.04 REVIEW PROCEDURES/ACTIONS
A. Architect/Engineer may request additional information or documentation as may 

be deemed necessary for fair evaluation of RFI.
B. Architect/Engineer will respond with reasonable promptness as outlined in Section 

01 33 00 in writing and may, if deemed appropriate, issue a “Bulletin” as a 
clarification to the Contract Documents.

**End of Section**





   Document G716TM – 2004
Request for Information (“RFI”) 

AIA Document G716™ – 2004. Copyright © 2004 by The American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by 
U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, may result in 
severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the law. This document was produced by AIA software at 
15:01:42 on 02/09/2012 under Order No.0084045711_1 which expires on 02/28/2013, and is not for resale. 
User Notes:  (1247105096)

 
1

TO:
   
   
   

FROM:
   
   
   

PROJECT:

   
 

ISSUE DATE:  RFI No.   
  

 REQUESTED REPLY DATE:     
PROJECT NUMBERS:    /    COPIES TO:    

RFI DESCRIPTION: (Fully describe the question or type of information requested.)

 

REFERENCES/ATTACHMENTS: (List specific documents researched when seeking the information requested.)
SPECIFICATIONS: DRAWINGS: OTHER: 
          

SENDER’S RECOMMENDATION: (If RFI concerns a site or construction condition, the sender may provide a 
recommended solution, including cost and/or schedule considerations.) 

 

RECEIVER’S REPLY: (Provide answer to RFI, including cost and/or schedule considerations.) 

 

      

BY  DATE COPIES TO 

Note: This reply is not an authorization to proceed with work involving additional cost, time or both. If any reply 
requires a change to the Contract Documents, a Change Order, Construction Change Directive or a Minor Change in 
the work must be executed in accordance with the Contract Documents. 

http://www.novapdf.com
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dKfRoZN_SZRSUpqYrqYsSt̂ SK[SYUuWVuWYWUSe[\_NSvN\_NSwKisWWspYVsYVSoQObQS_xLON_dSK[SYWuUyuWYWUXSOdS[KRSfKNSN_dZg_XSOdSgOb_[d_\SfKNSK[_zROa_Sed_SK[gMXSZ[\SaZMSK[gMS
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Q̂_SZeRQKNSKfSRQOdS\Kbea_[RSQZdS

Z\\_\SO[fKNaZROK[S[__\_\SfKNSORdS

bKaLg_ROK[iŜQ_SZeRQKNSaZMSZgdKS

QZh_SN_hOd_\SRQ_SR_xRSKfSRQ_SKNOPO[ZgS

c̀̀SdRZ[\ZN\SfKNaiS̀[S��������������

�����������������RQZRS[KR_dSZ\\_\S

O[fKNaZROK[SZdSo_ggSZdSN_hOdOK[dSRKSRQ_S

dRZ[\ZN\SfKNaSR_xRSOdSZhZOgZ]g_SfNKaS

RQ_SZeRQKNSZ[\SdQKeg\S]_SN_hO_o_\iS̀S

h_NRObZgSgO[_SO[SRQ_Sg_fRSaZNPO[SKfSRQOdS

\Kbea_[RSO[\ObZR_dSoQ_N_SRQ_SZeRQKNS

QZdSZ\\_\S[_b_ddZNMSO[fKNaZROK[S

Z[\SoQ_N_SRQ_SZeRQKNSQZdSZ\\_\SRKSKNS

\_g_R_\SfNKaSRQ_SKNOPO[ZgS̀c̀SR_xRi

Q̂OdS\Kbea_[RSQZdSOaLKNRZ[RSg_PZgS

bK[d_�e_[b_diSJK[degRZROK[SoORQSZ[S

ZRRKN[_MSOdS_[bKeNZP_\SoORQSN_dL_bRS

RKSORdSbKaLg_ROK[SKNSaK\OfObZROK[i

Q̂OdS\Kbea_[RSOdSO[R_[\_\SRKS]_Sed_\S

O[SbK[�e[bROK[SoORQS̀c̀SmKbea_[RdS

ÙrW��WYUVXS|RZ[\ZN\S�KNaSKfS

P̀N__a_[RS _Ro__[Svo[_NSZ[\S

JK[RNZbRKNXSJK[dRNebROK[S¡Z[ZP_NSZdS

\̀hOd_NSt\OROK[¢S UrW��WYUVXS

|RZ[\ZN\S�KNaSKfS̀PN__a_[RS

 _Ro__[Svo[_NSZ[\S̀NbQOR_bRXS

JK[dRNebROK[S¡Z[ZP_NSZdS̀\hOd_NS

t\OROK[¢SZ[\SJUrW��WYUVXS|RZ[\ZN\S

�KNaSKfS̀PN__a_[RS _Ro__[Svo[_NS

Z[\SJK[dRNebROK[S¡Z[ZP_NSZdS

\̀hOd_Ni
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ÃÄÅÆÇÄÈÉÊËÌÍÎÏÇÉÊÐÄÑÎÉÒ
ÓÌÆÈÎÇÉÔÌÌÕÉÖÈÇÎËÄÇÆÌ×ÑÉ
ÊØÇ×ÄÕÉÙÄÈÈÎÚÉÛÆÜÜÈÎÉÝÏÐÌÌÈ
ÞßÒÉÊÎÎàÑàÆÈÈÉáÌÈÈÌâÉÔÌÄÜãÉÊØÇ×ÄÕÉÙÄÈÈÎÚãÉäåÉÞæçèé
ÝêëÉìßíîæçîæïîæßîæîææßîæÞð
ÃÌ×ÇËÄÏÇÉì

°ñ®�̄¬òó°«ô̄°õ¬ò�ö	ò	÷®«±
²³́µ¶·̧»¶ǿ»̧Á¾́¾ùÁ·̧́¹º̧́ ººÀ¶ÁÁÂ

ÓËÆÇÌ×ÉÃÌ×ÑÇËØÏÇÆÌ×ÉÉ
ïæÉêúÉïïËÜÉÝÇËÎÎÇãÉÞÞÇÐÉûÈÌÌË
ÉäÎâÉåÌËàãÉäåÉÞææÞðÉÉÉÉÉÉ

°ñ®�¬üò®«±
²³́µ¶·̧»¶ǿ»̧Á¾́¾ùÁ·̧́¹º̧́ ººÀ¶ÁÁÂ

ÊØÇ×ÄÕÉÙÄÈÈÎÚÉÃÎ×ÇËÄÈÉÝÏÐÌÌÈÉëÆÑÇËÆÏÇÉÉÉÉ
ÞèÞÉýÑÏÄâÄ×ÄÉþÄàÎÉÔÌÄÜÉÉ
ÊØÇ×ÄÕÉÙÄÈÈÎÚãÉäåÉÞæçèéÉÉÉÉÉÉÉÉ

°ñ®�	«̄ñõ°®̄°±
²³́µ¶·̧»¶ǿ»̧Á¾́¾ùÁ·̧́¹º̧́ ººÀ¶ÁÁÂ

ÿ��ëÉÖËÏÐÆÇÎÏÇÑãÉÊÃÉÉÉÉ
ÒíçÉÛÄÆ×ÉÝÇËÎÎÇÉÉ
ÛÌØ×ÇÉÿÆÑÏÌãÉäåÉÞæçßéÉÉÉÉÉÉÉÉ



�����

�

�����	
������������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�+�-���*-�/#6�
5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�(��+.+�
/�1�:%�*�%�� ;<$=<$>�?)��&�$ @"!@"$" �0&'*��A�'*��B�2>"">;$!>$!�:��-��*C���*/��&�$"@ D@"$" #��/�&���1����*/%3*#��/�3�-*&/*'�1����&*E��,*�0/*��&3�#�%&'�,%���&3��
(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/F�)*�,/��1�G*�4�-*2�)���*�����-���������4��3%���&/#�*E,%�3�-��������H%�%2���2
IJK�L	�JM� N ;O D>P ;$Q

�

RSTUVWXYWSZR[\UV]

^ _V̀VZSUWaZXb[][X̀]

c Xd̀ VZ

e \X̀RZS\RXZ

f SZ\g[RV\RWS̀hW\X̀]RZi\R[X̀WjS̀S_VZ

k ]iT\X̀RZS\RXZ]

l \X̀]RZi\R[X̀WTmWXd̀ VZWXZWTmW]VaSZSRVW\X̀RZS\RXZ]

n \gS̀_V]W[̀WRgVWdXZo

p R[jV

q aSmjV̀R]WS̀hW\XjaUVR[X̀

r̂ aZXRV\R[X̀WXYWaVZ]X̀]WS̀hWaZXaVZRm

^̂ [̀]iZS̀\VWS̀hWTX̀h]
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aYZbZb·YUkelopqikleYmjỲio̧fgibr�x�yz~�uxy�rw�r�uz��|ur{zurzu�zu�uxy{y�wx��r�xr{x�r�u��~�rw�ru��zu���wxrxw�r�xw�xrwzr
�{yuzr�u�u�w�u��rw�rytury{x����ur{x�r�xy{x����ur|zu{y��ur�wz�r�uz�wz�u�r��rytur�z|t�yu|yr{x�rytur�z|t�yu|y��r



�����

�

�����	
������������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�+�-���*-�/#6�
5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�(��+.+�
/�1�:%�*�%�� ;<$=<$>�?)��&�$ @"!@"$" �0&'*��A�'*��B�2>"">;$!>$!�:��-��*C���*/��&�$"@ D@"$" #��/�&���1����*/%3*#��/�3�-*&/*'�1����&*E��,*�0/*��&3�#�%&'�,%���&3��
(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/F�)*�,/��1�G*�4�-*2�)���*�����-���������4��3%���&/#�*E,%�3�-��������H%�%2���2
IJK�L	�JM� N ;O D>P ;$Q

R
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�ZUZd]̂[̂]c]̂V[YT[ZUi[c̀̂ej[]UỲYi[T̂[̀U\̀b̀\WZX[�T̂[ZUi[VWSS]VVT̂[c̀̂ej[]UỲYi[T̂[̀U\̀b̀\WZX�[̂]YZ̀U]\[�i[Y_][�kU]̂[ZV[
�kU]̂±V[²]â]V]UYZỲb][T̂[�TUVŶWSỲTU[�ZUZd]̂f[[h]SỲTU[³�³́³[Tc[Y_][ha]S̀c̀SZỲTUV[̀\]UỲc̀]V[Y_][̂]YZ̀U]\[
�kU]̂±V[²]â]V]UYZỲb][T̂[�TUVŶWSỲTU[�ZUZd]̂[cT̂[Y_̀V[âT£]SYf

mnop�n°|��ywvut|snvs�nrsuysun|µnu¦yn°|su�vzunx|z�¶ysu{
mnop�po[�_][̀UY]UY[Tc[Y_][�TUŶZSY[�TSWe]UYV[̀V[YT[̀USXW\][ZXX[̀Y]eV[U]S]VVẐi[cT̂[Y_][âTa]̂[]�]SWỲTU[ZU\[STeaX]ỲTU[
Tc[Y_][�T̂l[�i[Y_][�TUŶZSYT̂f[�_][�TUŶZSY[�TSWe]UYV[Ẑ][STeaX]e]UYẐij[ZU\[k_ZY[̀V[̂]�Ẁ̂]\[�i[TU][V_ZXX[�][ZV[
�̀U\̀Ud[ZV[̀c[̂]�Ẁ̂]\[�i[ZXX·[a]̂cT̂eZUS][�i[Y_][�TUŶZSYT̂[V_ZXX[�][̂]�Ẁ̂]\[TUXi[YT[Y_][]�Y]UY[STUV̀VY]UY[k̀Y_[Y_][
�TUŶZSY[�TSWe]UYV[ZU\[̂]ZVTUZ�Xi[̀Uc]̂Z�X][ĉTe[Y_]e[ZV[�]̀Ud[U]S]VVẐi[YT[âT\WS][Y_][̀U\̀SZY]\[̂]VWXYVf

mnop�popo[gU[Y_][]b]UY[Tc[STUcX̀SYj[Ze�̀dẀYi[ZU\̈T̂[WUSX]Ẑ[S̀̂SWeVYZUS]V[�]Yk]]U[ZUi[Tc[Y_][̂]�Ẁ̂]e]UYV[Tc[Y_][
STUŶZSY[\TSWe]UYVj[Y_][̂]�Ẁ̂]e]UY[Y_ZY[̀V[eTVY[̀USXWV̀b][ZU\[Tc[_̀d_]VY[�WZUỲYi[ZU\̈T̂[STVY[V_ZXX[dTb]̂Uf[[�_][
�TUŶZSYT̂[V_ZXX[���[âTb̀\][Y_][�]YY]̂[�WZX̀Yi[T̂[d̂]ZY]̂[�WZUỲYi[Tc[�T̂l[T̂[���[STeaXi[k̀Y_[Y_][eT̂][VŶ̀Ud]UY[
]̂�Ẁ̂]e]UY·[]̀Y_]̂[T̂[�TY_[̀U[ZSST̂\ZUS][k̀Y_[Y_][�̂S_̀Y]SY±V[̀UY]̂â]YZỲTUf[[�_][�TUŶZSYT̂[_]̂]k̀Y_[Zd̂]]V[Y_ZY[UT[
]�ŶZ[STea]UVZỲTU[V_ZXX[�][ZkẐ\]\[YT[_̀ej[V̀US][_][_]̂]k̀Y_[̂]S]̀b]\[Va]S̀c̀S[̀UVŶWSỲTUV[YT[Y_][âTS]\Ŵ][ZU\[
bZXW]V[Tc[Y_][kT̂lf[[�_][Y]̂eV[ZU\[STU\̀ỲTUV[Tc[Y_̀V[aẐZd̂Za_[�f�j[_Tk]b]̂j[V_ZXX[UTY[̂]X̀]b][Y_][�TUŶZSYT̂[Tc[ZUi[
T�X̀dZỲTUV[V]Y[cT̂Y_[̀U[aẐZd̂Za_V[̧f�[ZU\[̧f¹f
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STUVWVUVUVUXYZX[\]X̂_̀abZcdeXcbf]ZXgbh]ZdbiZdXd\̀jjX[̀k]Xl_]m]g]Zm]Xif]_Xdh̀jjXdm̀j]Xg_̀abZcdn

STUVWVUVUVWXo]pi_]Xi_g]_bZcX̀ZqXh̀[]_b̀jdXi_XgibZcX̀ZqXri_keX[\]XsiZ[_̀m[i_X̀ZgX]̀m\XtuvmiZ[_̀m[i_Xd\̀jjXf]_bpqX
h]̀du_]h]Z[dX̀[X[\]Xw_ix]m[Xtb[]X̀ZgXd\̀jjXv]X_]dliZdbvj]Xpi_X[\]Xmi__]m[Z]ddXipXdum\Xh]̀du_]h]Z[dnXXyiX]z[_̀Xm\̀_c]X
i_Xmihl]Zd̀[biZXd\̀jjXv]X̀jjia]gXiZX̀mmiuZ[XipXgbpp]_]Zm]dXv][a]]ZX̀m[ùjXgbh]ZdbiZdXbZgbm̀[]gXiZX[\]X̂_̀abZcdnXX
{ZqXgbpp]_]Zm]Xa\bm\Xh̀qXv]XpiuZgXd\̀jjXv]Xduvhb[[]gX[iX[\]X{_m\b[]m[X[\_iuc\X[\]XsiZd[_um[biZX| Z̀̀c]_Xpi_X
_]diju[biZXv]pi_]Xl_im]]gbZcXab[\X[\]Xri_kn

STUVWVUVUV}X~pX̀XhbZi_Xm\̀Zc]XbZX[\]Xri_kXbdXpiuZgXZ]m]dd̀_qXgu]X[iX̀m[ùjXpb]jgXmiZgb[biZdeX[\]XsiZ[_̀m[i_Xd\̀jjXduvhb[X
[\_iuc\X[\]XsiZd[_um[biZX| Z̀̀c]_Xg][̀bj]gXg_̀abZcdXipXdum\Xg]l̀_[u_]Xpi_X̀ll_if̀jXvqX[\]X{_m\b[]m[Xv]pi_]Xh̀kbZcX
[\]Xm\̀Zc]n

STUVWVUVUV�X̂_̀abZcdeXbZXc]Z]_̀jeX̀_]Xh̀g]X[iXdm̀j]eXvu[X̀jjXai_kbZcXgbh]ZdbiZdXd\̀jjXv]X[̀k]ZXp_ihX[\]Xpbcu_]gX
gbh]ZdbiZdXi_XvqX̀m[ùjXh]̀du_]h]Z[dX[̀k]ZX̀[X[\]XxivX̀ZgXbZXZiXm̀d]XvqXdm̀jbZcnXX�\]XsiZ[_̀m[i_Xd\̀jjXd[ugqX̀ZgX
mihl̀_]X̀jjX̂_̀abZcdX̀ZgXf]_bpqX̀jjXpbcu_]dXv]pi_]Xj̀qbZcXiu[Xi_XmiZd[_um[bZcX[\]Xri_kXa\bm\Xhbc\[X\̀f]Xv]]ZX
f̀ibg]gX[\]_]vqXXr\][\]_Xi_XZi[X̀ZX]__i_XbdXv]jb]f]gX[iX]zbd[eXg]fb̀[biZXp_ihX[\]X̂_̀abZcX̀ZgX[\]Xgbh]ZdbiZdXcbf]ZX
[\]_]iZXd\̀jjXv]Xh̀g]XiZjqX̀p[]_X̀ll_if̀jXbZXa_b[bZcXbdXiv[̀bZ]gXp_ihX[\]X{_m\b[]m[X[\_iuc\X[\]XsiZd[_um[biZX| Z̀̀c]_n

STUVWVUVWX~ZXm̀d]XipXihbddbiZdXi_Xgbdm_]l̀Zmb]dXv][a]]ZX[\]XsiZ[_̀m[X̂imuh]Z[deX[\]XsiZ[_̀m[i_Xd\̀jjXd]mu_]X
bZd[_um[biZdXp_ihX[\]X{_m\b[]m[X[\_iuc\X[\]XsiZd[_um[biZX| Z̀̀c]_Xv]pi_]Xl_im]]gbZcXab[\X[\]Xai_kX̀pp]m[]gXvqX
ihbddbiZdXi_Xgbdm_]l̀Zmb]dnXX�\]XsiZ[_̀m[i_Xd\̀jjX̀dduh]XpujjX_]dliZdbvbjb[qX̀ZgXmid[Xpi_Xl_im]]gbZcXab[\Xdum\Xai_kX
ab[\iu[X̀ll_if̀jn

STUVWVUV}X̂u_bZcX[\]Xmiu_d]XipXri_keXd\iujgX̀ZqX]__i_deXihbddbiZdeX̀hvbcub[b]deXgbdm_]l̀Zmb]dXi_XmiZpjbm[dXv]XpiuZgXiZX
[\]X̂_̀abZcdXi_XbZX[\]Xtl]mbpbm̀[biZdX[iXa\bm\X[\]XsiZ[_̀m[i_X\̀dXp̀bj]gX[iXm̀jjX̀[[]Z[biZXv]pi_]Xduvhb[[bZcX\bdXvbgeX[\]X
{_m\b[]m[XX[\_iuc\X[\]XsiZd[_um[biZX| Z̀̀c]_Xd\̀jjXbZ[]_l_][X[\]XbZ[]Z[XipX[\]Xg_̀abZcdX̀ZgXtl]mbpbm̀[biZdX̀ZgX[\]X
siZ[_̀m[i_X\]_]vqX̀c_]]dX[iX̀vbg]XvqX[\]X{_m\b[]m[�dXbZ[]_l_][̀[biZX̀ZgX̀c_]]dX[iXm̀__qXiu[X[\]Xai_kXbZX̀mmi_g̀Zm]Xab[\X
[\]Xg]mbdbiZXipX[\]X{_m\b[]m[n

STUVWVUV�Xr\]Z]f]_X̀ZqX̀ggb[biZ̀jXh̀[]_b̀jdX̀Zg�i_Xai_kh̀Zd\blXZi[Xd\iaZXi_Xdl]mbpb]gX̀_]X_]�ub_]gX[iXmihlj][]X[\]X
ai_kXipX[\]XsiZ[_̀m[X̂imuh]Z[dXbZX̀mmi_g̀Zm]Xab[\X[\]XivfbiudXbZ[]Z[X[\]_]ipeX[\]XsiZ[_̀m[i_Xd\̀jjXl_ifbg]X[\]d]X
h̀[]_b̀jdX̀ZgXai_kh̀Zd\blX̀[XZiX̀ggb[biZ̀jXmid[X[iX[\]XYaZ]_n

STUVWVUV�Xt̀jf̀c]̀vj]X| [̀]_b̀jd�X{jjX]zbd[bZcXh̀[]_b̀jdeX]�ublh]Z[eXhbdmnX][mnXdm\]guj]gXpi_Xg]hijb[biZX̀_]X[\]X
l_il]_[qXipX[\]XYaZ]_nXX~pX_]�u]d[]geXsiZ[_̀m[i_dXabjjX_]hif]X̀ZgXd[i_]X̀ZqXdum\Xb[]hdX[iX̀Xjim̀[biZXg]dbcZ̀[]gXvqX[\]X
YaZ]_n

STUVWVUV�X�\]XbZf̀jbgb[qXipX̀ZqXl_ifbdbiZXipX[\]XsiZ[_̀m[X̂imuh]Z[dXd\̀jjXZi[XbZf̀jbg̀[]X[\]XsiZ[_̀m[Xi_Xb[dX_]h̀bZbZcX
l_ifbdbiZdnX~pXb[XbdXg][]_hbZ]gX[\̀[X̀ZqXl_ifbdbiZXipX[\]XsiZ[_̀m[X̂imuh]Z[dXfbij̀[]dX̀ZqXj̀aeXi_XbdXi[\]_abd]XbZf̀jbgXi_X
uZ]Zpi_m]̀vj]eX[\]ZX[\̀[Xl_ifbdbiZXd\̀jjXv]X_]fbd]gX[iX[\]X]z[]Z[XZ]m]dd̀_qX[iXh̀k]X[\̀[Xl_ifbdbiZXj]c̀jX̀ZgX
]Zpi_m]̀vj]nX~ZXdum\Xm̀d]X[\]XsiZ[_̀m[X̂imuh]Z[dXd\̀jjXv]XmiZd[_u]geX[iX[\]Xpujj]d[X]z[]Z[Xl]_hb[[]gXvqXj̀aeX[iXcbf]X
]pp]m[X[iX[\]Xl̀_[b]d�XbZ[]Z[biZdX̀ZgXlu_lid]dXbZX]z]mu[bZcX[\]XsiZ[_̀m[n

STUVWVWXX�z]mu[biZXipX[\]XmiZ[_̀m[XvqX[\]XsiZ[_̀m[i_XbdX̀X_]l_]d]Z[̀[biZX[\̀[X[\]XsiZ[_̀m[i_X\̀dXm̀_]pujjqX]z̀hbZ]gX[\]X
siZ[_̀m[X̂imuh]Z[dX̀ZgX[\]Xdb[]eX̀ZgX_]l_]d]Z[dX[\̀[X[\]XsiZ[_̀m[i_XbdX[\i_iuc\jqXp̀hbjb̀_Xab[\X[\]XZ̀[u_]X̀ZgXjim̀[biZXipX
[\]Xri_keX[\]Xdb[]X̀ZgX̀jjXbhl_if]h]Z[dX[\]_]iZeX[\]Xdl]mbpbmXmiZgb[biZdXuZg]_Xa\bm\X[\]Xri_kXbdX[iXv]Xl]_pi_h]geX̀ZgX̀jjX
h̀[[]_dXa\bm\Xh̀qXbZX̀ZqXàqX̀pp]m[X[\]Xri_kXi_Xb[dXl]_pi_h̀Zm]nXX�\]XsiZ[_̀m[i_Xpu_[\]_X_]l_]d]Z[dX[\̀[X̀dX̀X_]duj[XipX
dum\X]z̀hbZ̀[biZdX̀ZgXbZf]d[bc̀[biZdeX[\]XsiZ[_̀m[i_X[\i_iuc\jqXuZg]_d[̀ZgdX[\]XsiZ[_̀m[X̂imuh]Z[dX̀ZgX[\]b_XbZ[]Z[X
Z̀gXlu_lid]eX̀ZgXbdXp̀hbjb̀_Xab[\X̀jjX̀lljbm̀vj]Xmig]deXi_gbZ̀Zm]deXj̀adeX_]cuj̀[biZdeX̀ZgX_uj]dX̀dX[\]qX̀lljqX[iX[\]Xri_keX
Z̀gX[\̀[X[\]XsiZ[_̀m[i_XabjjX̀vbg]XvqXd̀h]nXXsj̀bhdXpi_X̀ggb[biZ̀jX[bh]Xi_X̀ggb[biZ̀jXmihl]Zd̀[biZX̀dX̀X_]duj[XipX[\]X
siZ[_̀m[i_�dXp̀bju_]X[iXpijjiaX[\]Xpi_]cibZcXl_im]gu_]X̀ZgX[iXp̀hbjb̀_b�]Xb[d]jpXab[\X̀jjXjim̀jXmiZgb[biZdX̀ZgX[\]XsiZ[_̀m[X
îmuh]Z[dXabjjXZi[Xv]Xl]_hb[[]gnX�\]XsiZ[_̀m[i_Xd\̀jjX̀jdiX_]fb]aX̀mm]ddbvbjb[qX̀ZgXc]Z]_̀jXm\̀_̀m[]_XipX[\]Xdb[]Xi_X
vubjgbZc�d�eX[\]X]z[]Z[XipX]zbd[bZcXai_kXab[\bZXi_X̀gx̀m]Z[X[iX[\]Xdb[]eX̀ZgX̀ZqXi[\]_Xai_kXv]bZcXl]_pi_h]gX[\]_]iZX̀[X[\]X
[bh]XipXduvhbddbiZXipX\bdXvbg
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STUVWVWVUXYZ[X\][̂_̀_̂ab_cd\Xae[Xf[d[eagghXi_j_i[iX_dbcXbeai[X\[̂b_cd\X_dXâ ĉeiad̂[Xk_bZXbZ[Xlcd\bem̂b_cdX
n][̂_̀_̂ab_cd\X̀ceXbZ[X]me]c\[Xc̀X̂cdj[d_[d̂[oXadiXe[aihXe[̀[e[d̂[XcdghpXXYZ[XlcdbeâbceXk_ggXq[X][er_bb[iXbcXaggcbXbZ[X
kcesXc̀Xnmq̂cdbeâbce\XabXZ_\XckdXi_\̂e[b_cdXe[faeig[\\Xc̀XbZ[Xfecm]_dfX_dXbZ[X\][̂_̀_̂ab_cd\pXXtbX\ZaggXq[XZ_\X
e[\]cd\_q_g_bhXbcX\[bbg[Xi[̀_d_b[ghXk_bZX[âZXnmqûcdbeâbceXbZ[X]ceb_cd\Xc̀XbZ[XkcesoXkZ_̂ZX[âZXk_ggXq[Xe[vm_e[iXbcXicX
adiXbZ[Xwkd[eXceXxêZ_b[̂bXa\\mr[\XdcXe[\]cd\_q_g_bhXkZab[j[eX̀ceXadhXyme_\i_̂b_cdX̂ga_r[iXqhXadhXc̀XbZ[Xbeai[\X
_djcgj[iX_dXbZ[XkcespXXYZ[XlcdbeâbceX\ZaggX]ecj_i[X[âZX_b[rXg_\b[ioXc̀Xvmag_bhXdcb[iXadiX\mqy[̂bXbcXvmag_̀_̂ab_cd\X
dcb[ioXadiX\ZaggX][ècerXc][eab_cd\X]e[\̂e_q[iXâ ĉei_dfXbcXbZ[X̂cdi_b_cd\X\bab[ioX_d̂gmi_dfX\][̂_̀_[iXc][eab_cd\oX
]eĉ[\\[\XceXr[bZci\oX̀med_\Z_dfXbZ[e[̀ce[XaggXd[̂[\\aehXgaqceoXrab[e_ag\oX[vm_]r[dbXadiX_d̂_i[dbag\Xe[vm_e[iXbcX
ĉr]g[b[XbZ[Xkcesp

STUVWVzX{dg[\\XcbZ[ek_\[X\bab[iX_dXbZ[XlcdbeâbX|ĉmr[db\oXkcei\XbZabXZaj[Xk[ggusdckdXb[̂Zd_̂agXceX̂cd\bem̂b_cdX
_dim\behXr[ad_df\Xae[Xm\[iX_dXbZ[XlcdbeâbX|ĉmr[db\X_dXâ ĉeiad̂[Xk_bZX\m̂ZXe[̂cfd_}[iXr[ad_df\pXXtbX_\X_db[di[iX
bZabXaggXr[̂Zad_̂agXadiX[g[̂be_̂agX\h\b[r\Xk_ggXq[X̂cr]g[b[XadiX_dX]ec][eXc][eab_cdXadiXbZabXaggX̂cd\bem̂b_cdX̂cr]cd[db\X
k_ggXq[X̂cr]g[b[XadiX_dX̂cr]g_ad̂[Xk_bZXâ [̂]b[iX̂cd\bem̂b_cdX]eâb_̂[Xm]cdX̂cr]g[b_cdXc̀XbZ[X~cespXX�j[dX_̀X_b[r\Xae[X
r_\\_dfX̀ecrXbZ[X�gad\Xadi�ceXn][̂_̀_̂ab_cd\oXqmbXae[XdceragghXe[vm_e[iX̀ceX]ec][eXc][eab_cdXc̀Xr[̂Zad_̂agXadiX[g[̂be_̂agX
\h\b[r\oXceXbcX̂cr]g[b[XcbZ[ek_\[X_d̂cr]g[b[X̂cd\bem̂b_cdXceXbcXr[[bXfcj[ed_dfX̂ci[Xe[vm_e[r[db\oXbZ[hX\ZaggXq[X
_d̂gmi[iXqhXbZ[XlcdbeâbceoXmdg[\\XZ[X\cmfZbXadiXe[̂[_j[iX̂cdbeai_̂bcehX_db[e]e[bab_cdXceX̂gae_̀_̂ab_cdX̀ecrXbZ[XxêZ_b[̂bp

STUVWV�XYZ[XlcdbeâbceX\ZaggX]ecj_i[XaggXgaqceoXrab[e_ag\oX[vm_]r[dboXa]]g_ad̂[\XadiX\[ej_̂[\Xd[̂[\\aehXbcX[�[̂mb[XadiX
ĉr]g[b[XaggXkcesXa\Xe[vm_e[iXqhXbZ[XlcdbeâbX|ĉmr[db\XadiXbZ[Xa]]g_̂aqg[X�m_gi_dfXlci[\pXXlcdbeâbce\X\ZaggX
ĉdim̂bX]e[ûcd\bem̂b_cdX\mej[h\XadiX]ecj_i[X]Zcbc�j_i[c\Xc̀XadhX[�_\b_dfXiaraf[X_dXae[a\XkZ[e[Xd[kX̂cd\bem̂b_cdX_\X
bcXbas[X]gâ[X]e_ceXbcXbZ[X\baebXc̀Xkcesp

STUVWV�VUXYZ[XlcdbeâbceXadiX[âZXnmq̂cdbeâbceX\ZaggX[jagmab[XadiX\ab_\̀hXbZ[r\[gj[\Xk_bZXbZ[X̂cdi_b_cd\XabXbZ[X\_b[X
adiXg_r_bab_cd\Xmdi[eXkZ_̂ZXbZ[X~cesX_\XbcXq[X][ècer[iX_d̂gmi_dfoXk_bZcmbXg_r_bab_cdoX���XbZ[Xgĉab_cdoX̂cdi_b_cdoX
gahcmbXadiXdabme[Xc̀XbZ[X�ecy[̂bX\_b[XadiX\meecmdi_dfXae[a\oX���Xf[d[eagghX]e[ja_g_dfX̂g_rab_̂X̂cdi_b_cd\oX���Xadb_̂_]ab[iX
gaqceX\m]]ghXadiX̂c\b\oX���Xaja_gaq_g_bhXadiX̂c\bXc̀Xrab[e_ag\oXbccg\XadiX[vm_]r[dboXX���XadhXb_r[Xe[\be_̂b_cd\X̀ceX
â [̂\\_dfXceXkces_dfXabXbZ[X\_b[oX���XbZ[X\bceaf[oXZadig_dfXadiXbem̂s_dfXc̀Xrab[e_ag\XbcXq[Xm\[iXcdu\_b[oXadiX���XaggXcbZ[eX
rabb[e\Xa\XrahXq[X_d̂_i[dbagXbcXbZ[XkcesXmdi[eXbZ[XlcdbeâboXq[̀ce[XadiXàb[eXi[g_j[ehXc̀XbZ[Xq_iX]ec]c\agp

STUVWV�VWXYZ[Xwkd[eXa\\mr[\XdcXe[\]cd\_q_g_bhXceXg_aq_g_bhX̀ceXbZ[X]Zh\_̂agX̂cdi_b_cdXceX\à[bhXc̀XbZ[X�ecy[̂bX\_b[XceXadhX
_r]ecj[r[db\Xgĉab[iXcdXbZ[X�ecy[̂bX\_b[pXXYZ[XlcdbeâbceX\ZaggXq[X\cg[ghXe[\]cd\_qg[X̀ceX]ecj_i_dfXaX\à[X]gâ[X̀ceXbZ[X
][ècerad̂[Xc̀XbZ[X~cespXXYZ[Xwkd[eX\ZaggXdcbXq[Xe[vm_e[iXbcXras[XadhXaiym\br[dbX_dX[_bZ[eXbZ[XlcdbeâbXnmrXceX
lcdbeâbXY_r[X_dX̂cdd[̂b_cdXk_bZXadhX̀a_gme[XqhXbZ[XlcdbeâbceXceXadhXnmq̂cdbeâbceXbcX̂cr]ghXk_bZXbZ[Xe[vm_e[r[db\X
c̀XbZ_\X�aeafea]ZX�p�p�p

STUVWV�VzXlcdbeâbceXe[]e[\[db\XadiXkaeeadb\XbZabX_b\X_dj[\b_fab_cdXc̀XbZ[X\_b[Xka\X][ècer[iX_dXi[ba_gXadiXka\X\m̀̀_̂_[dbX
bcXi_\̂gc\[XbZ[X̂cdi_b_cdXc̀XbZ[X�ecy[̂bXn_b[XadiXaggX_r]ecj[r[db\XbZ[e[cdoXadiXbZ[X̂cdi_b_cd\Xmdi[eXkZ_̂ZXbZ[X~cesX_\X
bcXq[X][ècer[ioX_d̂gmi_dfoXk_bZcmbXg_r_bab_cdX�_�XbZ[Xgĉab_cdoX̂cdi_b_cdoXgahcmbXadiXdabme[Xc̀XbZ[X�ecy[̂bXn_b[XadiX
\meecmdi_dfXae[a\�X�__�Xadb_̂_]ab[iXgaqceX\m]]ghX̂c\b\�X�___�Xaja_gaq_g_bhXadiX̂c\bXc̀Xrab[e_ag\oXbccg\oXadiX[vm_]r[db�XadiX
�_j�XcbZ[eX\_r_gaeX_\\m[\X][eb_d[dbXbcXbZ[X][ècerad̂[Xc̀XbZ[X~cesp

STUVWV�V�XYZ[XlcdbeâbceX\ZaggXq[Xe[\]cd\_qg[XbcXe[rcj[Xadi�ceXe[gĉab[XaggX_b[r\XkZ_̂ZX_db[è[e[Xk_bZXbZ[Xd[kX
ĉd\bem̂b_cdXadiX\ZaggX̂cee[̂bXaggXj_\_qg[X̂ci[Xj_cgab_cd\XabXdcXaii_b_cdagX̂c\bXbcXbZ[Xwkd[epXXnm̂ZXj_cgab_cd\X\ZaggX
_d̂gmi[oXqmbXdcbXq[Xg_r_b[iXbcoX[g[̂be_̂agX]ad[gXk_e[\oX̀_e[\bc]]_dfXabX̀_e[ueab[iX]aeb_b_cd\p

STUVWV�Xt̀XbZ[XlcdbeâbX|ĉmr[db\Xae[XdcbX_dX̂cd̂mee[d̂[Xe[faei_dfXbZ[Xvmadb_bhXceXvmag_bhXc̀X]ecim̂b\oXbZ[XlcdbeâbceX
\ZaggXe[vm[\bX_db[e]e[bab_cdX̀ecrXbZ[XxêZ_b[̂bpXXYZ[XxêZ_b[̂b�\X_db[e]e[bab_cd\X\ZaggXq[Xqa\[iXcdXbZ[X̀cggck_dfX̂e_b[e_a�

p� n][̂_̀_̂ab_cd\X\ZaggXi[b[er_d[Xvmag_bhp
p� |eak_df\X\ZaggXi[b[er_d[Xvmadb_bhp

XXXXXXXXXXXXXXXp�XXXXXXXXXXXX�aef[X\̂ag[Xi[ba_g\X\ZaggXfcj[edXcj[eX\ragg[eX\̂ag[Xi[ba_g\p

STUVzT��������������
Y[er\X̂a]_bag_}[iX_dXbZ[\[X�[d[eagXlcdi_b_cd\X_d̂gmi[XbZc\[XbZabXae[X���X\][̂_̀_̂agghXi[̀_d[ioX���XbZ[Xb_bg[\Xc̀Xdmrq[e[iX
aeb_̂g[\oXceX���XbZ[Xb_bg[\Xc̀XcbZ[eXiĉmr[db\X]mqg_\Z[iXqhXbZ[Xxr[e_̂adXtd\b_bmb[Xc̀XxêZ_b[̂b\p
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STUVWTXYZ[\]\[ẐZ_̀Y
abcdefcgbdfhfidcjkclhfmgdncdefcojbdhpqdcrjqstfbdickhfusfbdvncjtgdctjwgkngbxcyjhwicisqecpiczpvvzcpbwczpbnzcpbwcphdgqvfic
isqecpiczdefzcpbwczpb{zclsdcdefckpqdcdepdcpctjwgkgfhcjhcpbcphdgqvfcgicplifbdckhjtcjbfcidpdftfbdcpbwcp||fphicgbcpbjdefhcgic
bjdcgbdfbwfwcdjcpkkfqdcdefcgbdfh|hfdpdgjbcjkcfgdefhcidpdftfbd}

STUV~T��Y[\��_]T̂Y�T��[T̀�T�\̂�_Y���T�][�_�_�̂Z_̀Y��T̂Y�T�Z�[\TXY�Z\��[YZ�T̀�T�[\�_�[
STUV~VUc�efc�hqegdfqdcpbwcdefc�hqegdfqd�icqjbisvdpbdiciepvvclfcwfftfwcdefcpsdejhicpbwcjybfhicjkcdefghchfi|fqdgmfc
abidhstfbdicjkc�fhmgqf{cgbqvswgbxcdefcrhpygbxicpbwc�|fqgkgqpdgjbi{cpbwchfdpgbcpvvcqjttjbcvpy{cidpdsdjhn{cpbwcjdefhc
hfifhmfwchgxedicgbcdefghcabidhstfbdicjkc�fhmgqf{cgbqvswgbxcqj|nhgxedi{cf�qf|dcdjcdefcf�dfbdcifdckjhdecgbcdefc
�ybfh��hqegdfqdc�xhfftfbd}c�efcojbdhpqdjh{c�slqjbdhpqdjhi{cisl�islqjbdhpqdjhi{cpbwcis||vgfhiciepvvcbjdcjybcjhc
qvpgtcpcqj|nhgxedcgbcdefcabidhstfbdicjkc�fhmgqf}c�sltgddpvcjhcwgidhglsdgjbcdjctffdcjkkgqgpvchfxsvpdjhnchfusghftfbdicjhc
kjhcjdefhc|sh|jificgbcqjbbfqdgjbcygdecdefc�hj�fqdcgicbjdcdjclfcqjbidhsfwcpic|slvgqpdgjbcgbcwfhjxpdgjbcjkcdefc�hqegdfqd�ic
jhc�hqegdfqd�icqjbisvdpbdi�chfifhmfwchgxedi}

STUV~V�c�efcojbdhpqdjh{c�slqjbdhpqdjhi{c�sl�islqjbdhpqdjhi{cpbwcis||vgfhicphfcpsdejhg�fwcdjcsifcpbwchf|hjwsqfcdefc
abidhstfbdicjkc�fhmgqfc|hjmgwfwcdjcdeft{cisl�fqdcdjcpbnc|hjdjqjvicfidplvgiefwc|shispbdcdjc�fqdgjbic�}�cpbwc�}�{cijvfvnc
pbwcf�qvsigmfvnckjhcf�fqsdgjbcjkcdefc�jh�}c�vvcqj|gfictpwfcsbwfhcdegicpsdejhg�pdgjbciepvvclfphcdefcqj|nhgxedcbjdgqf{cgkc
pbn{ciejybcjbcdefcabidhstfbdicjkc�fhmgqf}c�efcojbdhpqdjh{c�slqjbdhpqdjhi{c�sl�islqjbdhpqdjhi{cpbwcis||vgfhictpncbjdc
sifcdefcabidhstfbdicjkc�fhmgqfcjbcjdefhc|hj�fqdicjhckjhcpwwgdgjbicdjcdefc�hj�fqdcjsdigwfcdefciqj|fcjkcdefc�jh�cygdejsdc
defci|fqgkgqcyhgddfbcqjbifbdcjkcdefc�ybfh{c�hqegdfqd{cpbwcdefc�hqegdfqd�icqjbisvdpbdi}

STUV~V�crjcbjdchf|hjwsqfcdefcojbdhpqdcrjqstfbdi{cgbcyejvfcjhcgbc|phd{ckjhcsifcpiciej|cwhpygbxclpq�xhjsbwicygdejsdcdefc
|hgjhcyhgddfbcqjbifbdcjkcdefc�hqegdfqdcjhc�ybfh{cyefhfcp||vgqplvf}ccakcqjbifbdcgicxgmfb{cdefccqshhfbdc�hqegdfqdciepvvc
wfdfhtgbfcdefcf�dfbdcdepdcdefcojbdhpqdcrjqstfbdictpnclfcsifwcgbcdefc|hf|phpdgjbcjkciej|cwhpygbxi}

STUV�T ̀Z_�[
STUV�VUc¡�qf|dcpicjdefhygifc|hjmgwfwcgbc�fqdgjbc�}¢}£{cyefhfcdefcojbdhpqdcrjqstfbdichfusghfcjbfc|phdncdjcbjdgkncjhc
xgmfcbjdgqfcdjcdefcjdefhc|phdn{cisqecbjdgqfciepvvclfc|hjmgwfwcgbcyhgdgbxcdjcdefcwfigxbpdfwchf|hfifbdpdgmfcjkcdefc|phdncdjc
yejtcdefcbjdgqfcgicpwwhfiifwcpbwciepvvclfcwfftfwcdjcepmfclffbcwsvncifhmfwcgkcwfvgmfhfwcgbc|fhijb{clnctpgv{clncqjshgfh{c
jhclncfvfqdhjbgqcdhpbitgiigjbcgkcpctfdejwckjhcfvfqdhjbgqcdhpbitgiigjbcgicifdckjhdecgbcdefc�xhfftfbd}

¤¥¦§¦̈§¦©ª«¬®̄¬°
STUV±T�_�_Ẑ²T�̂ẐT��[T̂Y�T³\̂Y��_��_̀Y
�efc|phdgficiepvvcpxhffcs|jbc|hjdjqjvicxjmfhbgbxcdefcdhpbitgiigjbcpbwcsifcjkcabidhstfbdicjkc�fhmgqfcjhcpbncjdefhc
gbkjhtpdgjbcjhcwjqstfbdpdgjbcgbcwgxgdpvckjht}c�efc|phdgficygvvcsifc�a�crjqstfbdc¡£́µ¶·£́�µ{çsgvwgbxc
abkjhtpdgjbc¹jwfvgbxcpbwcrgxgdpvcrpdpc¡�eglgd{cdjcfidplvgiecdefc|hjdjqjvickjhcdefcwfmfvj|tfbd{csif{cdhpbitgiigjb{cpbwc
f�qepbxfcjkcwgxgdpvcwpdp}

STUVºT»�_²�_Y�TXY�̀\�̂Z_̀YT¼̀�[²�T��[T̂Y�T½[²_̂Y�[
�bncsifcjk{cjhchfvgpbqfcjb{cpvvcjhcpc|jhdgjbcjkcpclsgvwgbxcgbkjhtpdgjbctjwfvcygdejsdcpxhfftfbdcdjc|hjdjqjvicxjmfhbgbxc
defcsifcjk{cpbwchfvgpbqfcjb{cdefcgbkjhtpdgjbcqjbdpgbfwcgbcdefctjwfvcpbwcygdejsdcepmgbxcdejifc|hjdjqjvicifdckjhdecgbc�a�c
rjqstfbdc¡£́µ¶·£́�µ{çsgvwgbxcabkjhtpdgjbc¹jwfvgbxcpbwcrgxgdpvcrpdpc¡�eglgd{cpbwcdefchfusgigdfc�a�crjqstfbdc
¾£́£¶·£́�µ{c�hj�fqdçsgvwgbxcabkjhtpdgjbc¹jwfvgbxc�hjdjqjvc¿jht{ciepvvclfcpdcdefcsigbxcjhchfvngbxc|phdn�icijvfchgi�c
pbwcygdejsdcvgplgvgdncdjcdefcjdefhc|phdncpbwcgdicqjbdhpqdjhicjhcqjbisvdpbdi{cdefcpsdejhicjk{cjhcqjbdhglsdjhicdj{cdefclsgvwgbxc
gbkjhtpdgjbctjwfv{cpbwcfpqecjkcdefghcpxfbdicpbwcft|vjnffi}

STUVÀcÁfkfhfbqficdjcdhpwfc|slvgqpdgjbi{cgbwsidhgfi{cpbwc|slvgiefwcidpbwphwiciepvvcqphhncdefcvpdfidcwpdf{cgbqvswgbxcvpdfidc
hfmgigjbi{csbvfiicwpdfwcdjcdefcqjbdhphn}cc¿shdefh{cpvvcyjh�ctfbdgjbfwcjhcgbwgqpdfwcgbcdefcojbdhpqdcrjqstfbdiciepvvclfc
|fhkjhtfwclncdefcojbdhpqdjhcpic|phdcjkcdegicojbdhpqdcsbvfiicgdcgici|fqgkgqpvvncgbwgqpdfwcgbcdefcojbdhpqdcrjqstfbdicdepdc
isqec�jh�cgicdjclfcwjbfclncjdefhi}cc�vvcyjh�ciepvvcqjbkjhtcdjcdefcÂpdgjbpvc¡vfqdhgqcojwf{cdefcÂpdgjbpvçjphwcjkc¿ghfc
Ãbwfhyhgdfhicpbwcp||vgqplvfcogdncpbwc�dpdfçsgvwgbxcojwficpbwc�sdejhgdgficepmgbxc�shgiwgqdgjb}

STUVUÄc�efcojbdhpqdjhcpbwcpvvc�slqjbdhpqdjhiciepvvchfkfhcdjcpvvcjkcdefcrhpygbxi{cgbqvswgbxcdejifciejygbxc|hgtphgvncdefc
yjh�cjkcdefc|vstlgbx{cefpdgbx{cmfbdgvpdgjb{cpghcqjbwgdgjbgbx{cfvfqdhgqpv{cpbwcjdefhci|fqgpvg�fwcdhpwfi{cpbwcdjcpvvcjkcdefc
ifqdgjbicjkcdefc�|fqgkgqpdgjbi{cpbwciepvvc|fhkjhtcpvvcyjh�chfpijbplvncgbkfhplvfcdefhfkhjtcpiclfgbxcbfqfiiphncdjc|hjwsqfc
defcgbwgqpdfwchfisvdi}
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STUVUUWXYYWZ[\Z]̂_Z̀[aẀbW[̀_̂_Z̀[aẀ[W_cdW\b̂eZ[faWecZ]cŴggYhW_̀Ẁ[dẀiŴW[jkldbẀiWaZkZŶbWaZ_ĵ_Z̀[amWk̂_dbẐYamẀbW
gb̀]daadaWaĉYYWldW\ddkd\W_̀ŴggYhW_̀ŴYYWaj]cWaZ_ĵ_Z̀[amWk̂_dbẐYamẀbWgb̀]daadaWecdbdndbW_cdhŴggd̂bWZ[W_cdWo b̀pmW
dq]dg_WecdbdŴW]̀[_b̂bhWbdajY_WZaW]Yd̂bYhWZ[\Z]̂_d\WlhW_cdWr̀[_b̂]_Ws̀]jkd[_at

STUVUuWvcdWfd[db̂YW]ĉb̂]_dbẀiW_cdW\d_̂ZYd\WèbpWZaWac̀e[Ẁ[W_cdW\b̂eZ[famWlj_WkZ[̀bWk̀ \ZiZ]̂_Z̀[aWk̂hWldWk̂\dẀ[W
_cdWijYYWaZwdW\b̂eZ[fatWWX[hW\d_̂ZYaWaĉYYWldWèbpd\Ẁj_WZ[WbdŶ_Z̀[W_̀W_cdZbWỲ]̂_Z̀[Ŵ[\W_cdZbW]̀[[d]_Z̀[W_̀Ẁ_cdbWĝb_aW
ìW_cdWèbptWWocdbdW\d_̂ZYaẀbW]̀[\Z_Z̀[aŴbdWZ[\Z]̂_d\WZ[Wajkk̂bhWìbkmWaj]cW\d_̂ZYaẀbW]̀[\Z_Z̀[aWaĉYYWldW]̀[_Z[jd\W
_cb̀jfc̀j_W_cdW]̀jbadẀbWĝb_aWZ[WecZ]cW_cdhẀ]]jbtWWvcdWr̀[_b̂]_̀bWaĉYYWldWbdag̀[aZlYdWìbW_cdW]̀kgYd_dŴ[\W]̀bbd]_W
ĝgYZ]̂_Z̀[ẀiWaj]cW\d_̂ZYaW_cb̀jfc̀j_W_cdWg̀b_Z̀[aẀiW_cdWgb̀xd]_WZ[WecZ]cW_cdhẀ]]jbt

STUVUyWzc̀jY\W_cdWXb]cZ_d]_{aWebZ__d[WZ[_dbgbd_̂_Z̀[amWZ[W_cdẀgZ[Z̀[ẀiW_cdW]̀[_b̂]_̀bmWac̀eŴ\\Z_Z̀[̂YWèbpmẀbWèbpW
ìWk̀ bdWdqgd[aZndW]ĉb̂]_dbW_ĉ[W_ĉ_Wac̀e[ẀbWZ[idbbd\WlhW_cdWr̀[_b̂]_Wsb̂eZ[famWZ_WaĉYYWldW_cdW\j_hẀiW_cdW
r̀[_b̂]_̀bW_̀WàW[̀_ZihW_cdWXb]cZ_d]_W_cb̀jfcW_cdWr̀[a_bj]_Z̀[W| [̂̂fdbWeZ_cZ[WiZndW}~�W\̂haWib̀kWbd]dZg_ẀiWâkdWZ[W
b̀\dbW_ĉ_Wgb̀gdbŴ\xja_kd[_Wk̂hWldWk̂\dWZiWìj[\Wxja_ZiẐlYdWZ[W_cdẀgZ[Z̀[ẀiW_cdWXb]cZ_d]_Ŵ[\W_cdW�e[dbtWWvcdW
r̀[_b̂]_̀bWaĉYYŴaajkdWijYYWbdag̀[aZlZYZ_hWìbŴYYWaj]cWèbpW\̀[dWeZ_c̀j_W_cdŴggb̀n̂YẀiW_cdWXb]cZ_d]_mW_cdW
r̀[a_bj]_Z̀[W| [̂̂fdbŴ[\W_cdW�e[dbt

STUVU�T���������������
STUVU�VUWvcdWr̀[_b̂]_̀bWêbb̂[_aŴ[\Wbdgbdad[_aW_ĉ_W_cdWr̀[_b̂]_̀bWaĉYYW[̀_Wp[̀eZ[fYhẀbW[dfYZfd[_YhW]̀kkj[Z]̂_dW
b̀W\Za]ỲadŴ_Ŵ[hW_ZkdW_̀Ŵ[hWgdbà[ẀbWd[_Z_hŴ[hWZ[ìbk̂_Z̀[WZ[W]̀[[d]_Z̀[WeZ_cW_cdWo b̀pẀbW_cdW�b̀xd]_mWdq]dg_�W}��W
eZ_cWgbZ̀bWebZ__d[W]̀[ad[_ẀiW_cdW�e[dbmW}��WZ[ìbk̂_Z̀[W_ĉ_WêaWZ[W_cdWgjlYZ]W\̀k̂Z[WgbZ̀bW_̀W_cdW\̂_dẀiW_cZaW
Xfbddkd[_mW}��WZ[ìbk̂_Z̀[WecZ]cWld]̀kdaWĝb_ẀiW_cdWgjlYZ]W\̀k̂Z[WlhWgjlYZ]̂_Z̀[ẀbẀ_cdbeZadW[̀_W\jdW_̀Ŵ[hW
j[̂j_c̀bZwd\Ŵ]_ẀbẀkZaaZ̀[ẀiW_cdWr̀[_b̂]_̀bmW}��ŴaWk̂hWldWbd�jZbd\W_̀WgdbìbkW_cdWo b̀pẀbWlhŴ[hŴggYZ]̂lYdWŶemW
b̀W}~�WìbWgjbg̀adaẀiW]̀ b̀\Z[̂_Z̀[WeZ_cẀ_cdbWgbZkdW]̀[_b̂]_̀bat

STUVU�VuWvcdWr̀[_b̂]_̀bmŴ[hW_ZkdWjg̀[Wbd�jda_ẀiW_cdW�e[dbmWaĉYYWZkkd\Ẑ_dYhWbd_jb[Ŵ[\Wajbbd[\dbW_̀W_cdW�e[dbŴYYW
]̀gZdaẀiŴ[hWk̂_dbẐYamWbd]̀b\amW[̀_Z]damWkdk̀ b̂[\̂mWbd]̀b\Z[famW\b̂eZ[famWagd]ZiZ]̂_Z̀[amŴ[\Wk̀ ]p�jgaŴ[\Ŵ[hW
_̀cdbW\̀]jkd[_aWijb[Zacd\WlhW_cdW�e[dbẀiW_cdWXb]cZ_d]_W_̀W_cdWr̀[_b̂]_̀bt

STUVU�VyWvcdWr̀[_b̂]_̀bWaĉYYWagd]ZiZ]̂YYhW]̂jadŴYYWzjl]̀[_b̂]_̀baẀbŴ[hẀ_cdbWgdbà[ẀbWd[_Z_hWgdbìbkZ[fŴ[hW
adbnZ]damẀbWijb[ZacZ[fŴ[hWk̂_dbẐYaẀbWd�jZgkd[_ẀiW_cdWo b̀pW_̀Wêbb̂[_Ŵ[\Wbdgbdad[_ŴYYWZ_dkaWad_Wìb_cWZ[W_cZaW
�̂b̂fb̂gcW�t�t

STUVU�V�WvcdWbdgbdad[_̂_Z̀[aŴ[\Wêbb̂[_ZdaW]̀[_̂Z[d\WZ[W_cZaW�̂b̂fb̂gcW�t�WaĉYYWajbnZndW_cdW]̀kgYd_dWgdbìbk̂[]dẀiW
_cdWo b̀pẀbWd̂bYZdbW_dbkZ[̂_Z̀[ẀiW_cZaWXfbddkd[_t

�������TuTTT�����
STuVUT���� ��
STuVUVUWvcdW�e[dbWZaW_cdWgdbà[ẀbWd[_Z_hWZ\d[_ZiZd\ŴaWaj]cWZ[W_cdWXfbddkd[_Ŵ[\WZaWbdidbbd\W_̀W_cb̀jfc̀j_W_cdWr̀[_b̂]_W
s̀]jkd[_aŴaWZiWaZ[fjŶbWZ[W[jkldbtWvcdW�e[dbWaĉYYW\daZf[̂_dWZ[WebZ_Z[fŴWbdgbdad[_̂_ZndWec̀WaĉYYWĉndWdqgbdaaW
ĵ_c̀bZ_hW_̀WlZ[\W_cdW�e[dbWeZ_cWbdagd]_W_̀ŴYYWk̂__dbaWbd�jZbZ[fW_cdW�e[db{aŴggb̀n̂YẀbŴj_c̀bZŵ_Z̀[tW¡q]dg_ŴaW
_̀cdbeZadWgb̀nZ\d\WZ[Wzd]_Z̀[W�t�t�mW_cdWr̀[a_bj]_Z̀[W| [̂̂fdbŴ[\W_cdWXb]cZ_d]_W\̀W[̀_WĉndWaj]cŴj_c̀bZ_htWvcdW_dbkW
¢�e[db¢Wkd̂[aW_cdW�e[dbẀbW_cdW�e[db{aŴj_c̀bZwd\Wbdgbdad[_̂_ZndtW

STuVUVuWvcdW�e[dbWaĉYYWijb[ZacW_̀W_cdWr̀[_b̂]_̀bmWeZ_cZ[WiZi_dd[W}�~�WljaZ[daaW\̂haŴi_dbWbd]dZg_ẀiŴWebZ__d[Wbd�jda_mW
Z[ìbk̂_Z̀[W[d]daâbhŴ[\WbdYdn̂[_WìbW_cdWr̀[_b̂]_̀bW_̀Wdn̂Yĵ_dmWfZndW[̀_Z]dẀimẀbWd[ìb]dWkd]ĉ[Z]{aWYZd[WbZfc_atW
zj]cWZ[ìbk̂_Z̀[WaĉYYWZ[]Yj\dŴW]̀bbd]_Wa_̂_dkd[_ẀiW_cdWbd]̀b\WYdf̂YW_Z_YdW_̀W_cdWgb̀gdb_hẀ[WecZ]cW_cdW�b̀xd]_WZaW
Ỳ]̂_d\mWjaĵYYhWbdidbbd\W_̀ŴaW_cdWaZ_dmŴ[\W_cdW�e[db{aWZ[_dbda_W_cdbdZ[t

£¤¥¦¥§¦¥̈©ª«¬®̄¬°
STuVyT���� ±�����T���T²� ³�́�µT��¶·� ��T��T�̧�T�¹�� 
STuVyVUW¡q]dg_WìbWgdbkZ_aŴ[\WiddaW_ĉ_ŴbdW_cdWbdag̀[aZlZYZ_hẀiW_cdWr̀[_b̂]_̀bWj[\dbW_cdWr̀[_b̂]_Ws̀]jkd[_amW
Z[]Yj\Z[fW_c̀adWbd�jZbd\Wj[\dbWzd]_Z̀[W�tºt�mW_cdW�e[dbWaĉYYWad]jbdŴ[\WĝhWìbW[d]daâbhŴggb̀n̂YamWd̂adkd[_amW
âadaakd[_aŴ[\W]ĉbfdaWbd�jZbd\WìbW]̀[a_bj]_Z̀[mWjadẀbẀ]]jĝ[]hẀiWgdbk̂[d[_Wa_bj]_jbdaẀbWìbWgdbk̂[d[_W
]ĉ[fdaWZ[WdqZa_Z[fWî]ZYZ_ZdatW
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RSTUVUTWXYZW[\]ẐWY_̀ŴZa_b]ZcW_]Wd̂eYbaZeaWf_\ghffiWfbeZ]̀ZcWajWk̂_eabeZW_̂eYbaZeaĥZlWĵW_]WZ]abaiWf_\ghffiWk̂_eabeb]mW
_̂eYbaZeaĥZlWb]WaYZWnĥb̀cbeabj]W\YẐZWaYZWôjnZeaWb̀Wfje_aZcpWXY_aWkẐ̀j]WĵWZ]abaiWb̀WbcZ]abgbZcW_̀WaYZWd̂eYbaZeaWb]WaYZW
dm̂ZZqZ]aW_]cWb̀ŴZgẐ̂ZcWajWaŶjhmYjhaWaYZWrj]â_eaWsjehqZ]àW_̀WbgẀb]mhf_̂Wb]W]hqtẐp

RSTUVUVWXYZW[\]ẐWY_̀ŴZa_b]ZcW_Wej]̀âheabj]Wq_]_mẐW_Wf_\ghffiWk̂_eabeb]mWej]̀âheabj]Wq_]_mZqZ]aWb]WaYZW
nĥb̀cbeabj]W\YẐZWaYZWôjnZeaWb̀Wfje_aZcpWXY_aWkẐ̀j]WĵWZ]abaiWb̀WbcZ]abgbZcW_̀WaYZWrj]̀âheabj]Wu_]_mẐWb]WaYZW
dm̂ZZqZ]aW_]cWb̀ŴZgẐ̂ZcWajWaŶjhmYjhaWaYZWrj]â_eaWsjehqZ]àW_̀WbgẀb]mhf_̂Wb]W]hqtẐp

RSTUVUvWwgWaYZWZqkfjiqZ]aWjgWaYZWrj]̀âheabj]Wu_]_mẐWĵWd̂eYbaZeaWaẐqb]_aZ̀lWaYZW[\]ẐWq_iWZqkfjiW_ẀheeZ̀̀ ĵW
ej]̀âheabj]Wq_]_mẐWĵW_̂eYbaZeaW\Yj̀ZẀa_ah̀Wh]cẐWaYZWrj]â_eaWsjehqZ]àẀY_ffWtZWaY_aWjgWaYZWrj]̀âheabj]W
u_]_mẐWĵWd̂eYbaZealŴZ̀kZeabxZfip

RSTUVUyWXYZW[\]ẐlWhkj]ŴZzhZ̀aWtiWaYZWd̂eYbaZealẀY_ffWgĥ]b̀YẀĥxZìWcZ̀êbtb]mWkYìbe_fWeY_̂_eaẐb̀abèlWfZm_fW
fbqba_abj]̀W_]cWhabfbaiWfje_abj]̀WgĵWaYZẀbaZWjgWaYZWôjnZealW_]cW_WfZm_fWcZ̀êbkabj]WjgWaYZẀbaZpWXYZWrj]â_eaĵẀY_ffWtZW
Z]abafZcWajŴZfiWj]WaYZW_eeĥ_eiWjgWb]gĵq_abj]Wgĥ]b̀YZcWtiWaYZW[\]ẐWthaẀY_ffWZ{Ẑeb̀ZWk̂jkẐWk̂Ze_habj]̀ŴZf_ab]mWajWaYZW
_̀gZWkẐgĵq_]eZWjgWaYZW|ĵ}p

RSTUVU~WXYZW[\]ẐẀY_ffWgĥ]b̀YWb]gĵq_abj]WĵẀẐxbeZ̀ŴZzhb̂ZcWjgWaYZW[\]ẐWtiWaYZWrj]â_eaWsjehqZ]àW\baYW
Ẑ_̀j]_tfZWk̂jqka]Z̀̀pWXYZW[\]ẐẀY_ffW_f̀jWgĥ]b̀YW_]iWjaYẐWb]gĵq_abj]WĵẀẐxbeZ̀Wh]cẐWaYZW[\]Ẑ�̀Wej]âjfW_]cW
ẐfZx_]aWajWaYZWrj]â_eaĵ�̀WkẐgĵq_]eZWjgWaYZW|ĵ}W\baYŴZ_̀j]_tfZWk̂jqka]Z̀̀W_gaẐŴZeZbxb]mWaYZWrj]â_eaĵ�̀W
\̂baaZ]ŴZzhZ̀aWgĵẀheYWb]gĵq_abj]WĵẀẐxbeZ̀p

RSTUVU�W�_eYWôbqZWrj]â_eaĵW\bffWtZWgĥ]b̀YZclWĝZZWjgWeY_̂mZlWaYZWgjffj\b]mWrj]â_eaWsjehqZ]àW]ZeZ̀̀ _̂iWgĵW
Z{Zehabj]WjgWaYZW|ĵ}�W
p�WWX\jW���Wtf_e}Wfb]ZWk̂b]àWjgWaYZWŝ_\b]m̀W_]cWa\jW���Wtjh]cWejkbZ̀WjgWaYZW�kZebgbe_abj]̀pWWdccbabj]_fẀZàWjg

WWWWWWWWWsjehqZ]àlŴZzhb̂ZcWtiWaYZWrj]â_eaĵ�̀�lW\bffWtZWgĥ]b̀YZcW_aWaYZWej̀aWjgŴZk̂jcheabj]p

RSTUVU�WXYZW[\]ẐẀY_ffWZ]cZ_xĵWajWgĵ\_̂cW_ffWejqqh]be_abj]̀WajWaYZWrj]â_eaĵWaŶjhmYWaYZWrj]̀âheabj]Wu_]_mẐpW
[aYẐWejqqh]be_abj]ẀY_ffWtZWq_cZW_̀ẀZaWgĵaYWb]W�Zeabj]W�p�p�p

RSTUvS�������S�����S��S����S���S����
wgWaYZWrj]â_eaĵWg_bf̀WajWeĵ̂ZeaW|ĵ}WaY_aWb̀W]jaWb]W_eeĵc_]eZW\baYWaYZŴZzhb̂ZqZ]àWjgWaYZWrj]â_eaWsjehqZ]àW_̀W
Ẑzhb̂ZcWtiW�Zeabj]W��p�WĵŴZkZ_aZcfiWg_bf̀WajWe_̂̂iWjhaW|ĵ}Wb]W_eeĵc_]eZW\baYWaYZWrj]â_eaWsjehqZ]àlWaYZW[\]ẐW
q_iWb̀̀hZW_W\̂baaZ]WĵcẐWajWaYZWrj]â_eaĵWajẀajkWaYZW|ĵ}lWĵW_]iWkĵabj]WaYẐZjglWh]abfWaYZWe_h̀ZWgĵẀheYWĵcẐWY_̀W
tZZ]WZfbqb]_aZc�WYj\ZxẐlWaYZŴbmYaWjgWaYZW[\]ẐWajẀajkWaYZW|ĵ}ẀY_ffW]jaWmbxZŴb̀ZWajW_WchaiWj]WaYZWk_̂aWjgWaYZW[\]ẐW
ajWZ{Ẑeb̀ZWaYb̀ŴbmYaWgĵWaYZWtZ]ZgbaWjgWaYZWrj]â_eaĵWĵW_]iWjaYẐWkẐ̀j]WĵWZ]abailWZ{eZkaWajWaYZWZ{aZ]aŴZzhb̂ZcWtiW
�Zeabj]W�p�p�p

RSTUyS�������S�����S��S���� S�¡�S���S����
wgWaYZWrj]â_eaĵWcZg_hfàWĵW]ZmfZeàWajWe_̂̂iWjhaWaYZW|ĵ}Wb]W_eeĵc_]eZW\baYWaYZWrj]â_eaWsjehqZ]àW_]cWg_bf̀W\baYb]W_W
aŶZZW���Wc_iWkẐbjcW_gaẐŴZeZbkaWjgW\̂baaZ]W]jabeZWĝjqWaYZW[\]ẐlWd̂eYbaZeaWĵWrj]̀âheabj]Wu_]_mẐWajWejqqZ]eZW_]cW
ej]ab]hZWeĵ̂Zeabj]WjgẀheYWcZg_hfaWĵW]ZmfZeaW\baYWcbfbmZ]eZW_]cWk̂jqka]Z̀̀WaYZW[\]ẐWq_ilW_gaẐẀheYWaŶZZW���Wc_iW
kẐbjclW\baYjhaWk̂ZnhcbeZWajWjaYẐŴZqZcbZ̀lWaYZW[\]ẐWq_iWY_xZlWbqqZcb_aZfiWeĵ̂ZeaẀheYWcZgbebZ]ebZ̀pWWw]ẀheYWe_̀ZlW_]W
_kk̂jk̂b_aZWeY_]mZWĵcẐẀY_ffWtZWb̀̀hZcWcZcheab]mWĝjqWk_iqZ]àWaYZ]WĵWaYẐZ_gaẐWchZWaYZWrj]â_eaĵWaYZWej̀aWjgW
eĵ̂Zeab]mẀheYWcZgbebZ]ebZ̀lWb]efhcb]mWejqkZ]̀_abj]WgĵWaYZWd̂eYbaZea�̀lWrj]̀âheabj]Wu_]_mẐ�̀W_]cẀheYWej]̀hfa_]aW
\Yj̀ZWk_̂abebk_abj]Wb̀WcZZqZcW]ZeZ̀̀ _̂iWtiWaYZWd̂eYbaZeaWĵWrj]̀âheabj]Wu_]_mẐWgĵW_ccbabj]_fẀẐxbeZ̀W_]cWZ{kZ]̀Z̀W
Ẑ]cẐZcW]ZeZ̀̀ _̂iWtiẀheYWcZg_hfalW]ZmfZeaWĵWg_bfĥZlWb]efhcb]mlW\baYjhaWfbqba_abj]lWaYZW[\]Ẑ�̀ŴZ_̀j]_tfZW_aaĵ]Zi�̀W
gZZ̀pWW�heYW_eabj]WtiWaYZW[\]ẐW_]cW_qjh]àWeY_̂mZcWajWaYZWrj]â_eaĵW_̂ZWtjaYẀhtnZeaWajWk̂bĵW_kk̂jx_fWjgWaYZWd̂eYbaZeaW
_]cWrj]̀âheabj]Wu_]_mẐpWW�heYWeY_]mZWĵcẐẀY_ffWtZWcZZqZcWajWY_xZWtZZ]WZ{ZehaZcWtiWaYZWrj]â_eaĵlW\YZaYẐWĵW]jaW
_eah_ffiẀbm]ZcWtiWaYZWrj]â_eaĵpWWwgWk_iqZ]àWaYZ]WĵWaYẐZ_gaẐWchZWaYZWrj]â_eaĵW_̂ZW]jaẀhggbebZ]aWajWejxẐẀheYW
_qjh]àlWaYZWrj]â_eaĵẀY_ffWk_iWaYZWcbggẐZ]eZWajWaYZW[\]Ẑ

RSTUyS¢££�¤�������S�¤�¡��
RSTUyU¥WXYZW[\]ẐŴZ̀ẐxZ̀WaYZŴbmYaWajW_eeZfẐ_aZWaYZW\ĵ}WjgWaYZWrj]â_eapWWw]WaYZWZxZ]aWaY_aWaYZW[\]ẐWcb̂ZeàW
_eeZfẐ_abj]lẀheYWcb̂ZeabxZW\bffWtZWj]fiWb]W\̂baaZ]WgĵqpWWXYZWrj]â_eaĵẀY_ffW}ZZkWej̀aW_]cWjaYẐWk̂jnZeaŴZeĵc̀ŴZf_aZcW
ajWaYZW_eeZfẐ_abj]Wcb̂ZeabxZẀZk_̂_aZfiWĝjqW]ĵq_fWk̂jnZeaWej̀àW_]cŴZeĵc̀W_]cẀY_ffWk̂jxbcZW_W\̂baaZ]ŴZeĵcWjgW
_eeZfẐ_abj]Wej̀aWajWaYZW[\]ẐWj]W_Wc_bfiWt_̀b̀p
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RSTUVUTWXYWZ[\W\]\YZWZ[̂ZWZ[\W_̀YZâbZ̀aWc\de\]\fWZ[̂ZWf̀g\ŴbZèYẀaWeŶbZèYẀYWZ[\WĥaZẀiWZ[\WjkY\aWb̀YfZeZlZ\fŴYW
b̂b\d\âZèYWmea\bZe]\nWZ[\W_̀YZâbZ̀aWf[̂ddWegg\mêZ\doWỲZeioWZ[\WjkY\aWeYWkaeZeYpWZ[̂ZWZ[\W_̀YZâbZ̀aWb̀Yfem\afWZ[\W
b̂ZèYfŴYŴbb\d\âZèYWmea\bZe]\qWWr[efWkaeZZ\YWỲZeieb̂ZèYWf[̂ddWm\ẐedWZ[\WbeablgfẐYb\fẀiWZ[\Wbd̂eg\mŴbb\d\âZèYW
mea\bZe]\qWWr[\W_̀YZâbZ̀aWf[̂ddWỲZŴbb\d\âZ\WZ[\eaWk̀asW\iìaZfWlYZedWZ[\WjkY\aWa\fh̀YmfWeYWkaeZeYpWZ̀WZ[\WkaeZZ\YW
ỲZeieb̂ZèYqWWXiŴbb\d\âZèYWefWZ[\YWmea\bZ\mẀaWa\tlea\mWcoWZ[\WjkY\anŴddWb̀fZWa\b̀amfWa\i\aa\mWZ̀Ŵc̀]\Wf[̂ddWc\W
ĝeYẐeY\mWcoWZ[\W_̀YZâbZ̀aŴYmWhà]em\mWZ̀WZ[\WjkY\aẀYŴWm̂edoWĉfefq

WRSTUVUuWXYẀam\aWZ̀Wha\f\a]\ŴWbd̂egWZ̀Wa\b̀]\aŴmmeZèŶdWb̀fZfWml\WZ̀Ŵbb\d\âZèYnWZ[\W_̀YZâbZ̀aWglfZWm̀blg\YZWZ[̂ZW
m̂meZèŶdW\vh\Yf\fWk\a\WeYblaa\mŴYmWĥemWcoWZ[\W_̀YZâbZ̀aqWWŵc̀aWb̀fZfWa\b̀]\âcd\WkeddWc\ẀYdoẀ]\aZeg\ẀaWf[eiZW
ha\gelgWb̀fZfẀaWZ[\Wb̀fZẀiŴmmeZèŶdWd̂c̀a\afWcàlp[ZWZ̀WZ[\WfeZ\WZ̀Ŵbb̀ghdef[WZ[\Ŵbb\d\âZ\mWk̀asW\iìaZqWWxtlehg\YZW
b̀fZfWa\b̀]\âcd\WkeddWc\ẀYdoWZ[\Wb̀fZẀiŴmm\mW\tlehg\YZWg̀cedey\mWZ̀WZ[\WfeZ\WZ̀Ŵbb̀ghdef[WZ[\Ŵbb\d\âZ\mWk̀asW
\iìaZq

z{|}~��SuSSS~��|{z~|�{
RSuU�S�������
RSuU�U�Wr[\W_̀YZâbZ̀aWefWZ[\Wh\af̀YẀaW\YZeZoWem\YZeie\mŴfWflb[WeYWZ[\W�pa\\g\YZŴYmWefWa\i\aa\mWZ̀WZ[àlp[̀lZWZ[\W
_̀YZâbZW�̀blg\YZfŴfWeiWfeYpld̂aWeYWYlgc\aqWr[\W_̀YZâbZ̀aWf[̂ddWc\Wd̂kilddoWdeb\Yf\mnWeiWa\tlea\mWeYWZ[\W�laefmebZèYW
k[\a\WZ[\W�à�\bZWefWd̀b̂Z\mqWr[\W_̀YZâbZ̀aWf[̂ddWm\fepŶZ\WeYWkaeZeYpŴWa\ha\f\YẐZe]\Wk[̀Wf[̂ddW[̂]\W\vha\ffW
l̂Z[̀aeZoWZ̀WceYmWZ[\W_̀YZâbZ̀aWkeZ[Wa\fh\bZWZ̀ŴddWĝZZ\afWlYm\aWZ[efW_̀YZâbZqWr[\WZ\agW�_̀YZâbZ̀a�Wg\̂YfWZ[\W
_̀YZâbZ̀aẀaWZ[\W_̀YZâbZ̀a�fŴlZ[̀aey\mWa\ha\f\YẐZe]\q

RSuU�U�U�SSr[\WhdlâdWZ\agW��ldZehd\W�aeg\W_̀YZâbZ̀af�Wa\i\afWZ̀Wh\af̀YfẀaW\YZeZe\fWk[̀Wh\aìagWb̀YfZalbZèYWlYm\aW
b̀YZâbZfWkeZ[WZ[\WjkY\aWZ[̂ZŴa\ŴmgeYefZ\a\mWcoWZ[\W_̀YfZalbZèYW� Ŷ̂p\aqWWr[\WZ\agWm̀\fWỲZWeYbdlm\WZ[\WjkY\a�fW
k̀YWìab\fnWeYbdlmeYpWh\af̀YfẀaW\YZeZe\fWlYm\aWf\ĥâZ\Wb̀YZâbZfWỲZŴmgeYefZ\a\mWcoWZ[\W_̀YfZalbZèYW� Ŷ̂p\aq

RSuU�UTWr[\W_̀YZâbZ̀aWf[̂ddWh\aìagWZ[\W� àsWeYŴbb̀am̂Yb\WkeZ[WZ[\W_̀YZâbZW�̀blg\YZfq

RSuU�UuWr[\W_̀YZâbZ̀aWf[̂ddWỲZWc\Wa\de\]\mẀiWeZfẀcdep̂ZèYfWZ̀Wh\aìagWZ[\W� àsWeYŴbb̀am̂Yb\WkeZ[WZ[\W_̀YZâbZW
�̀blg\YZfW\eZ[\aWcoŴbZe]eZe\fẀaWmlZe\fẀiWZ[\W_̀YfZalbZèYW� Ŷ̂p\aẀaW�ab[eZ\bZWeYWZ[\eaŴmgeYefZâZèYẀiWZ[\W
_̀YZâbZnẀaWcoWZ\fZfnWeYfh\bZèYfẀaŴhhà]̂dfWa\tlea\mẀaWh\aìag\mWcoWh\af̀YfẀaW\YZeZe\fẀZ[\aWZ[̂YWZ[\W_̀YZâbZ̀aq

RSuUTS{�����S��S~�������S���������S���S�����S~���������S� S~���������
RSuUTU�Wxv\blZèYẀiWZ[\W_̀YZâbZWcoWZ[\W_̀YZâbZ̀aWefŴWa\ha\f\YẐZèYWZ[̂ZWZ[\W_̀YZâbZ̀aW[̂fW]efeZ\mWZ[\WfeZ\nWc\b̀g\W
p\Y\âddoWîgedêaWkeZ[Wd̀b̂dWb̀YmeZèYfWlYm\aWk[eb[WZ[\W� àsWefWZ̀Wc\Wh\aìag\mnŴYmWb̀aa\d̂Z\mWh\af̀ŶdW
c̀f\a]̂ZèYfWkeZ[Wa\tlea\g\YZfẀiWZ[\W_̀YZâbZW�̀blg\YZfqWWqWr[\W_̀YZâbZ̀aWefWm\\g\mWZ̀Wc\ŴWtl̂deie\mW\vh\aZWeYWZ[\W
fofZ\gfŴYmWb̀YfZalbZèYWa\tlea\g\YZfẀiWZ[\W� àsẀiW[efW_̀YZâbZqWW¡\WefWm\\g\mWZ̀W[̂]\ŴYZebeĥZ\mWZ[\Wg̀a\W\vh\Yfe]\W
k̂oẀiWm̀eYpWZ[\W� àsnWlYd\ffW[\Wf̀lp[ZŴYmWa\b\e]\mŴWb̀YZâmebZ̀aoWkaeZZ\YWeYZ\aha\ẐZèYnWiàgWZ[\W�ab[eZ\bZnW
bd̂aeioeYpŴYoW\aàafnWeYb̀YfefZ\Ybe\fẀaẀgeffèYfW[\WĝoWmefb̀]\aWeYWZ[\W_̀YZâbZW�̀blg\YZfqWWx]\YWeiWeZ\gfŴa\WgeffeYpW
iàgWZ[\W�d̂YfẀaW¢h\beieb̂ZèYfnWclZŴa\WỲaĝddoWa\tlea\mWìaWhàh\aW\v\blZèYnWilYbZèYŴYmWb̀ghd\ZèYẀiWZ[\W� àsW
ŶmWZ[\W_̀YZâbZ̀aWc\peYfWîcaeb̂ZèYẀaW\v\blZèYẀiWZ[\W� àsWkeZ[̀lZWa\tl\fZeYpWf̂emWeYZ\aha\ẐZèYWiàgWZ[\W�ab[eZ\bZnW
ỲW\vblf\WkeddWZ[\a\̂iZ\aWc\W\YZ\aẐeY\mWìaWîedla\WZ̀Wb̀ghd\Z\WZ[\W� àsWkeZ[eYWZ[\Wb̀fZWdegeZfẀiW[efW_̀YZâbZq

RSuUTUTW£\b̂lf\WZ[\W_̀YZâbZW�̀blg\YZfŴa\Wb̀ghd\g\YẐaonWZ[\W_̀YZâbZ̀aWf[̂ddnWc\ìa\WfẐaZeYpW\̂b[Wh̀aZèYẀiWZ[\W
� àsnWb̂a\ilddoWfZlmoŴYmWb̀gĥa\WZ[\W]̂aèlfW_̀YZâbZW�̀blg\YZfWa\d̂Ze]\WZ̀WZ[̂ZWh̀aZèYẀiWZ[\W� àsnŴfWk\ddŴfWZ[\W
eYìaĝZèYWilaYef[\mWcoWZ[\WjkY\aWhlafl̂YZWZ̀W¢\bZèYW¤q¥q¦nWf[̂ddWẐs\Wie\dmWg\̂fla\g\YZfẀiŴYoW\vefZeYpW
b̀YmeZèYfWa\d̂Z\mWZ̀WZ[̂ZWh̀aZèYẀiWZ[\W� àsnŴYmWf[̂ddẀcf\a]\ŴYoWb̀YmeZèYfŴZWZ[\WfeZ\Ŵii\bZeYpWeZqWr[\f\W
c̀dep̂ZèYfŴa\WìaWZ[\Whlah̀f\ẀiWîbedeẐZeYpWb̀ àmeŶZèYŴYmWb̀YfZalbZèYWcoWZ[\W_̀YZâbZ̀aŴYmŴa\WỲZWìaWZ[\W
hlah̀f\ẀiWmefb̀]\aeYpW\aàafnẀgeffèYfnẀaWeYb̀YfefZ\Ybe\fWeYWZ[\W_̀YZâbZW�̀blg\YZf§W[̀k\]\anWZ[\W_̀YZâbZ̀aWf[̂ddW
hàghZdoWa\h̀aZWZ̀WZ[\W_̀YfZalbZèYW� Ŷ̂p\aŴYmW�ab[eZ\bZŴYoW\aàafnWeYb̀YfefZ\Ybe\fẀaẀgeffèYfWmefb̀]\a\mWcoẀaW
ĝm\WsỲkYWZ̀WZ[\W_̀YZâbZ̀aŴfŴWa\tl\fZWìaWeYìaĝZèYWflcgeZZ\mWZ̀WZ[\W_̀YfZalbZèYW� Ŷ̂p\aWeYWflb[WìagŴfWZ[\W
_̀YfZalbZèYW� Ŷ̂p\aŴYmW�ab[eZ\bZWĝoWa\tlea\qWXZWefWa\b̀pYey\mWZ[̂ZWZ[\W_̀YZâbZ̀a�fWa\]e\kWefWĝm\WeYWZ[\W
_̀YZâbZ̀a�fWb̂ĥbeZoŴfŴWb̀YZâbZ̀aŴYmWỲZŴfŴWdeb\Yf\mWm\fepYWhài\ffèŶdnWlYd\ffẀZ[\akef\Wfh\beieb̂ddoWhà]em\mW
eYWZ[\W_̀YZâbZW�̀blg\YZfq

RSuUTUuWr[\W_̀YZâbZ̀aWefWỲZWa\tlea\mWZ̀Ŵfb\aẐeYWZ[̂ZWZ[\W_̀YZâbZW�̀blg\YZfŴa\WeYŴbb̀am̂Yb\WkeZ[Ŵhhdeb̂cd\Wd̂kfnW
fẐZlZ\fnẀameŶYb\fnWb̀m\fnWald\fŴYmWa\pld̂ZèYfnẀaWd̂kildẀam\afẀiWhlcdebŴlZ[̀aeZe\fnWclZWZ[\W_̀YZâbZ̀aWf[̂ddW
hàghZdoWa\h̀aZWZ̀WZ[\W_̀YfZalbZèYW� Ŷ̂p\aŴYmW�ab[eZ\bZŴYoWỲYb̀YìageZoWmefb̀]\a\mWcoẀaWĝm\WsỲkYWZ̀WZ[\W
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RSTUVWXUSVYWZYWYV[\][ZUŶSVY_T̂SV̀WU_STYZ]à _UU[bYUSYRSTZUV]XU_STYcWTWd[VY_TYZ]XeŶSV̀YWZYUe[YRSTZUV]XU_STYcWTWd[VY
WTbYfVXe_U[XUỲWgYV[\]_V[h

ijklmlnYôYUe[YRSTUVWXUSVYa[p_[q[ZYUeWUYWbb_U_STWpYXSZUYSVYU_̀[Y_ZY_TqSpq[bYa[XW]Z[YŜYXpWV_̂_XWU_STZYSVY_TZUV]XU_STZYUe[Y
fVXe_U[XUY_ZZ][ZY_TYV[ZrSTZ[YUSYUe[YRSTUVWXUSVsZYTSU_X[ZYSVYV[\][ZUZŶSVY_T̂SV̀WU_STYr]VZ]WTUYUSYt[XU_STZYuhvhvYSVYuhvhuwY
Ue[YRSTUVWXUSVYZeWppYZ]à _UYRpW_̀ZYWZYrVSq_b[bY_TYfVU_Xp[YxyhYôYUe[YRSTUVWXUSVŶW_pZYUSYr[V̂SV̀YUe[YSap_dWU_STZYŜY
t[XU_STZYuhvhvYSVYuhvhuwYUe[YRSTUVWXUSVYZeWppYrWgYZ]XeYXSZUZYWTbYbẀWd[ZYUSYUe[Yz{T[VwYZ]a|[XUYUSYZ[XU_STYxyhxh}wYWZY
{S]pbYeWq[Ya[[TYWqS_b[bY_̂YUe[YRSTUVWXUSVYeWbYr[V̂SV̀[bYZ]XeYSap_dWU_STZhYôYUe[YRSTUVWXUSVYr[V̂SV̀ZYUeSZ[Y
Sap_dWU_STZwYUe[YRSTUVWXUSVYZeWppYTSUYa[Yp_Wap[YUSYUe[Yz{T[VYSVYfVXe_U[XUŶSVYbẀWd[ZYV[Z]pU_TdŶVS̀ Y[VVSVZwY
_TXSTZ_ZU[TX_[ZYSVYS̀ _ZZ_STZY_TYUe[YRSTUVWXUY~SX]̀ [TUZwŶSVYb_̂̂[V[TX[ZYa[U{[[TŶ_[pbỲ[WZ]V[̀[TUZYSVYXSTb_U_STZY
WTbYUe[YRSTUVWXUY~SX]̀ [TUZwYSVŶSVYTSTXST̂SV̀_U_[ZYŜYUe[YRSTUVWXUY~SX]̀ [TUZYUSYWrrp_XWap[YpW{ZwYZUWU]U[ZwY
SVb_TWTX[ZwYXSb[ZwYV]p[ZYWTbYV[d]pWU_STZwYWTbYpW{̂]pYSVb[VZYŜYr]ap_XYW]UeSV_U_[Zh

ijklml�Y�e[YRSTUVWXUSVỲWgYZ]à_UYV[\][ZUZŶSVY_T̂SV̀WU_STYUSYUe[YfVXe_U[XUYUeVS]deYUe[YRSTZUV]XU_STYcWTWd[VYUSYe[prY
ŴX_p_UWU[YUe[YRSTUVWXUSVsZYr[V̂SV̀WTX[YŜYUe[YRSTUVWXUhYY�V_SVYUSYZ]à_UU_TdY[WXeYV[\][ZUŶSVY_T̂SV̀WU_STwYUe[YRSTUVWXUSVY
ZeWppŶ_VZUYXWV[̂]ppgYZU]bgYWTbYXS̀rWV[YUe[YRSTUVWXUY~SX]̀[TUZwŶ_[pbYXSTb_U_STZwYSUe[VYz{T[VYrVSq_b[bY_T̂SV̀WU_STwY
RSTUVWXUSVYrV[rWV[bYRSSVb_TWU_STY~VW{_TdZwYWTbYrV_SVY�VS|[XUYXSVV[ZrSTb[TX[YWTbYbSX]̀[TUWU_STYUSYb[U[V̀_T[YUeWUYUe[Y
_T̂SV̀WU_STYUSYa[YV[\][ZU[bY_ZYTSUYV[WZSTWapgYSaUW_TWap[ŶVS̀ YZ]XeYZS]VX[Zh

ijklml�Y�WXeYV[\][ZUŶSVY_T̂SV̀WU_STYZeWppYa[YZ]à_UU[bYUSYUe[YfVXe_U[XUYUeVS]deYUe[YRSTZUV]XU_STYcWTWd[VwY_TY{V_U_TdwYSTY
Ue[ŶSV̀Y_̀ [̀b_WU[pgŶSppS{_TdYUe[Z[Yt]rrp[̀[TUWVgYRSTb_U_STZhYY�WXeYV[\][ZUŶSVY_T̂SV̀WU_STYZeWppY_b[TU_̂gYUe[YZr[X_̂_XY
ZS]VX[ZY{e_XeY{[V[YV[q_[{[bYagYUe[YRSTUVWXUSVY_TYWTY[̂̂SVUYUSYb[U[V̀_T[YUe[Y_T̂SV̀WU_STYV[\][ZU[bwYWTbYWYZUWU[̀[TUYUSYUe[Y
[̂̂[XUYUeWUYUe[Y_T̂SV̀WU_STYa[_TdYV[\][ZU[bYXS]pbYTSUYa[Yb[U[V̀_T[bŶVS̀ YZ]XeYZS]VX[Zh

ijklml�Y�e[YRSTUVWXUSVYZeWppYZ]à_UY[WXeYV[\][ZUŶSVY_T̂SV̀WU_STYZ]̂̂_X_[TUpgY_TYWbqWTX[YŜYUe[YbWU[YagY{e_XeYZ]XeY
_T̂SV̀WU_STY_ZYV[\]_V[bY_TYSVb[VYUSYWppS{YUe[YfVXe_U[XUYZ]̂̂_X_[TUYU_̀[wY_TYUe[YfVXe_U[XUsZYrVŜ[ZZ_STWpY|]bd̀[TUwYUSYr[V̀_UY
Wb[\]WU[YV[q_[{YWTbYV[ZrSTZ[YWTbYUSYr[V̀_UYRSTUVWXUSVYXS̀rp_WTX[Y{_UeYUe[YpWU[ZUYXSTZUV]XU_STYZXe[b]p[h

ijklml�Y�e[YRSTUVWXUSVYZeWppỲW_TUW_TYWYpSdYWUYUe[Y�VS|[XUYZ_U[YUeWUYZ[\][TU_WppgYT]̀a[VZYWTbYp_ZUZY[WXeYV[\][ZUŶSVY
_T̂SV̀WU_SThYY�e_ZYpSdYZeWppYXSTUW_TYUe[Y~VW{_TdYV[̂[V[TX[YSVYtr[X_̂_XWU_STYZ[XU_STYUSY{e_XeYUe[YV[\][ZUYr[VUW_TZwYUe[YbWU[Y
ŜYUe[YV[\][ZUwYUSY{eS̀YUe[YV[\][ZUY{WZỲWb[wYagY{eS̀YUe[YV[\][ZUY{WZỲWb[wYUe[YTWU]V[YŜYUe[YV[\][ZUwYWTbYUe[Y
fVXe_U[XUsZYV[ZSp]U_STYUe[V[ŜhYY�e_ZYpSdYZeWppYa[YV[q_[{[bYWUY[WXeY�VS|[XUỲ[[U_TdYWTbYUe[YZUWU]ZYŜYUe[YV[\][ZUZŶSVY
_T̂SV̀WU_STYZeWppYa[ỲWb[YrWVUYŜYUe[Ỳ_T]U[ZYŜYZ]XeỲ[[U_TdZh

ijklml�Y�e[YRSTUVWXUSVYZeWppYV[_̀a]VZ[YUe[Yz{T[VYSVYWXX[rUYWYXeWVd[�aWX�YWdW_TZUYXSTUVWXUYZ]̀ZYb][ŶVS̀ YUe[Yz{T[VŶSVY
ẀS]TUZYXeWVd[bYUSYUe[Yz{T[VYagYUe[YfVXe_U[XUŶSVYV[ZrSTb_TdYUSYRSTUVWXUSVYV[\][ZUZŶSVY_T̂SV̀WU_STY{e[V[YZ]XeY
_T̂SV̀WU_STY_ZYWqW_pWap[YUSYUe[YRSTUVWXUSVŶVS̀ YWYXWV[̂]pYZU]bgYWTbYXS̀rWV_ZSTYŜYUe[YRSTUVWXUY~SX]̀[TUZwŶ_[pbY
XSTb_U_STZwYSUe[VYz{T[VYrVSq_b[bY_T̂SV̀WU_STwYRSTUVWXUSVYrV[rWV[bYRSSVb_TWU_STY~VW{_TdZwYSVYrV_SVY�VS|[XUY
XSVV[ZrSTb[TX[YSVYbSX]̀[TUWU_STh

ijklkj�����������j���j������������j����������
ijklkl�Y�e[YRSTUVWXUSVYZeWppYZ]r[Vq_Z[YWTbYb_V[XUYUe[Y�SV�wY]Z_TdYUe[YRSTUVWXUSVsZYa[ZUYZ�_ppYWTbYWUU[TU_SThY�e[Y
RSTUVWXUSVYZeWppYa[YZSp[pgYV[ZrSTZ_ap[ŶSVwYWTbYeWq[YXSTUVSpYSq[VwYXSTZUV]XU_STỲ[WTZwỲ[UeSbZwYU[XeT_\][ZwYZ[\][TX[ZwY
WTbYrVSX[b]V[ZwYWTbŶSVYXSSVb_TWU_TdYWppYrSVU_STZYŜYUe[Y�SV�Y]Tb[VYUe[YRSTUVWXUhYôYUe[YRSTUVWXUY~SX]̀ [TUZYd_q[Y
Zr[X_̂_XY_TZUV]XU_STZYXSTX[VT_TdYXSTZUV]XU_STỲ[WTZwỲ[UeSbZwYU[XeT_\][ZwYZ[\][TX[ZwYSVYrVSX[b]V[ZwYUe[YRSTUVWXUSVY
ZeWppY[qWp]WU[YUe[Y|SaZ_U[YZŴ[UgYUe[V[ŜYWTbYZeWppYa[YZSp[pgYV[ZrSTZ_ap[ŶSVYUe[Y|SaZ_U[YZŴ[UgYŜYZ]XeỲ[WTZwỲ[UeSbZwY
U[XeT_\][ZwYZ[\][TX[ZwYSVYrVSX[b]V[ZhYôYUe[YRSTUVWXUSVYb[U[V̀_T[ZYUeWUYZ]XeỲ[WTZwỲ[UeSbZwYU[XeT_\][ZwYZ[\][TX[ZY
SVYrVSX[b]V[ZỲWgYTSUYa[YZŴ[wYUe[YRSTUVWXUSVYZeWppYd_q[YU_̀[pgYTSU_X[YUSYUe[Yz{T[VwYUe[YRSTZUV]XU_STYcWTWd[VwYWTbYUe[Y
fVXe_U[XUwYWTbYZeWppYrVSrSZ[YWpU[VTWU_q[Ỳ[WTZwỲ[UeSbZwYU[XeT_\][ZwYZ[\][TX[ZwYSVYrVSX[b]V[ZhY�e[YfVXe_U[XUYZeWppY
[qWp]WU[YUe[YrVSrSZ[bYWpU[VTWU_q[YZSp[pgŶSVYXST̂SV̀WTX[Y{_UeYUe[Yb[Z_dTY_TU[TUŶSVYUe[YXS̀ rp[U[bYXSTZUV]XU_SThY�e[Y
RSTZUV]XU_STYcWTWd[VYZeWppYV[q_[{YUe[YrVSrSZ[bYWpU[VTWU_q[ŶSVYZ[\][TX_TdwYXSTZUV]XUWa_p_UgwYWTbYXSSVb_TWU_STY
_̀rWXUZYSTYUe[YSUe[VYRSTUVWXUSVZhY�Tp[ZZYUe[YfVXe_U[XUYSVYUe[YRSTZUV]XU_STYcWTWd[VYSa|[XUZYUSYUe[YRSTUVWXUSVsZY
rVSrSZ[bYWpU[VTWU_q[wYUe[YRSTUVWXUSVYZeWppYr[V̂SV̀YUe[Y�SV�Y]Z_TdY_UZYWpU[VTWU_q[Ỳ[WTZwỲ[UeSbZwYU[XeT_\][ZwY
Z[\][TX[ZwYSVYrVSX[b]V[Zh
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RSTUTUVUVWXYZW[\]̂_̀â\_WbỲccWdZW_Zbe\]bfdcZWg\_Ẁ]hWa\\_hf]̀ ẐẀ]iẀ]hẀccWf]beZâf\]bW_Zjkf_ZhWdiẀ]iWl\mZ_]nZ]̂̀cW
d\hiWỲmf]lWok_fbhfâf\]W\mZ_ŴYZWe_\oZâpWWq̀fck_ZŴ\W\d̂̀f]Ẁ]iWeZ_nf̂brWcfaZ]bZbW\_W\̂YZ_Ẁee_\m̀cbWdZàkbZW\gŴYZWg̀fck_ZW
\gŴYZW[\]̂_̀â\_Ŵ\Wa\]g\_nŴ\ŴYfbW_Zjkf_ZnZ]̂WbỲccW]\̂WZŝZ]hŴYZW[\]̂_̀âŴfnZrẀ]hŴYZW[\]̂_̀â\_WbỲccW]\̂WdZW
Z]̂f̂cZhŴ\Ẁ]iWf]a_Z̀bZWf]ŴYZWa\]̂_̀âWbknŴYZ_Zg\_ZpWWt]Ẁhhf̂f\]rẀ]iẀhhf̂f\]̀cWa\b̂bẀ]hu\_WZseZ]bZbW\gẀ]iW]̀ k̂_ZW
f]ak__ZhWdiŴYZWvw]Z_ẀbẀW_ZbkĉW\gŴYZW[\]̂_̀â\_xbWg̀fck_ZŴ\Wa\]g\_nŴ\ŴYfbW_Zjkf_ZnZ]̂WbỲccWa\]b̂f̂k̂ZẀWaỲ_lZW
l̀̀f]b̂ŴYZW[\]̂_̀â\_xbWa\]̂_̀âp

RSTUTUyWXYZW[\]̂_̀â\_WbỲccWdZW_Zbe\]bfdcZŴ\ŴYZWvw]Z_Wg\_ẀâbẀ]hW\nfbbf\]bW\gŴYZW[\]̂_̀â\_xbWZnec\iZZbrW
zkda\]̂_̀â\_bẀ]hŴYZf_ẀlZ]̂bẀ]hWZnec\iZZbrẀ]hW\̂YZ_WeZ_b\]bW\_WZ]̂f̂fZbWeZ_g\_nf]lWe\_̂f\]bW\gŴYZW{\_|Wg\_rW\_W
\]WdZỲcgW\grŴYZW[\]̂_̀â\_W\_Ẁ]iW\gWf̂bWzkda\]̂_̀â\_bp

RSTUTUTWXYZW[\]̂_̀â\_WbỲccWdZW_Zbe\]bfdcZWg\_Wf]beZâf\]W\gWe\_̂f\]bW\gŴYZW}_\oZâẀc_Z̀hiWeZ_g\_nZhŴ\WhẐZ_nf]ZW
Ŷ̀ ŴbkaYWe\_̂f\]bẀ_ZWf]We_\eZ_Wa\]hf̂f\]Ŵ\W_ZaZfmZWbkdbZjkZ]̂W{\_|p

RSTUTU~W�̀aYW[\]̂_̀â\_WbỲccWdZW_Zbe\]bfdcZWg\_Wa\necif]lWwf̂YWk]f\]W_Zlkc̀̂f\]bWZsfb̂f]lWk]hZ_Wak__Z]̂Wc̀d\_W
l̀_ZZnZ]̂bWf]WeZ_g\_nf]lWa\]b̂_kâf\]Ww\_|W\]ŴYZWe_\oZâppWWXYZWZsfb̂f]lW[\]b̂_kâf\]W� ]̀̀lZ_uvw]Z_W[\]̂_̀âWfbẀ]W
l̀Z]aiWa\]̂_̀âẀ]hẀccWa\]b̂_kâf\]Wa\]̂_̀âbWwfccWdZWǹhZWhf_ZâciWwf̂YŴYZWvw]Z_p

RSTU~S�����S���S���������
RSTU~UVW�]cZbbW\̂YZ_wfbZWe_\mfhZhWf]ŴYZW[\]̂_̀âW�\aknZ]̂brŴYZW[\]̂_̀â\_WbỲccWe_\mfhZẀ]hWèiWg\_Wc̀d\_rW
ǹ Ẑ_f̀cbrWZjkfenZ]̂rŴ\\cbrWa\]b̂_kâf\]WZjkfenZ]̂Ẁ]hWǹaYf]Z_irWẁ Ẑ_rWYZ̀r̂Wk̂fcf̂fZbrŴ_̀]be\_̂̀ f̂\]rẀ]hW\̂YZ_W
g̀afcf̂fZbẀ]hWbZ_mfaZbW]ZaZbb̀_iWg\_We_\eZ_WZsZak̂f\]Ẁ]hWa\necẐf\]W\gŴYZW{\_|rWwYẐYZ_ŴZne\_̀_iW\_WeZ_ǹ]Z]̂W
]̀hWwYẐYZ_W\_W]\̂Wf]a\_e\_̀̂ZhW\_Ŵ\WdZWf]a\_e\_̀̂ZhWf]ŴYZW{\_|p

RSTU~UyW�saZêWf]ŴYZWàbZW\gWnf]\_WaỲ]lZbWf]ŴYZW{\_|Ẁee_\mZhWdiŴYZW�_aYf̂ZâWf]Ẁaa\_h̀]aZWwf̂YWzZâf\]W�p��p�W
\_W\_hZ_ZhWdiŴYZW�_aYf̂ZâWf]Ẁaa\_h̀]aZWwf̂YWzZâf\]W�p�rŴYZW[\]̂_̀â\_WǹiWǹ|ZWbkdb̂f̂k̂f\]bW\]ciWwf̂YŴYZW
a\]bZ]̂W\gŴYZWvw]Z_rẀĝZ_WZm̀ck̀ f̂\]WdiŴYZW�_aYf̂ZârWf]Wa\]bkĉ̀ f̂\]Wwf̂YŴYZW[\]b̂_kâf\]W� ]̀̀lZ_rẀ]hWf]W
àa\_h̀]aZWwf̂YẀW[Ỳ]lZWv_hZ_W\_W[\]b̂_kâf\]W[Ỳ]lZW�f_ZâfmZp

RSTU~UTWXYZW[\]̂_̀â\_WbỲccWZ]g\_aZWb̂_fâWhfbafecf]ZẀ]hWl\\hW\_hZ_Ẁn\]lŴYZW[\]̂_̀â\_xbWZnec\iZZbẀ]hW\̂YZ_W
eZ_b\]bWà__if]lW\k̂ŴYZW{\_|pWXYZW[\]̂_̀â\_WbỲccW]\̂WeZ_nf̂WZnec\inZ]̂W\gWk]gf̂WeZ_b\]bW\_WeZ_b\]bW]\̂We_\eZ_ciW
b|fccZhWf]Ŵ̀b|bẀbbfl]ZhŴ\ŴYZnp

RSTU~U~Wzkdb̂f̂k̂f\]b�Wzkdb̂f̂k̂f\]bWǹiWdZWe_\e\bZhWdiŴYZW[\]̂_̀â\_ẀĝZ_Ẁẁ_hW\gW[\]̂_̀âWfgrẀ]hW\]ciWfgrẀccW
beZafgfZhWǹ Ẑ_f̀cbrWe_\hkâbW\_WZjkfenZ]̂Ẁ_ZW_Zn\mZhWg_\nrW\_WdZa\nZbWk]̀m̀fc̀dcZWf]rŴYZWǹ_|ẐWec̀aZẀĝZ_WZsZak̂f\]W
\gŴYZW[\]̂_̀âẀ]hW\]ciẀ̂W�]\WaỲ]lZ�W\_W�a_Zhf̂�Ŵ\W[\]̂_̀âẀn\k]̂pWWzkaYWbkdb̂f̂k̂f\]bWbỲccWa\neciWwf̂YŴYZW
g\cc\wf]lW_Zjkf_ZnZ]̂b�

RSTU~U~��WWWWXYZWǹ Ẑ_f̀cbrWe_\hkâbẀ]hWZjkfenZ]̂WhZba_fdZhWf]ŴYZW[\]̂_̀âW�\aknZ]̂bWZb̂̀dcfbYŴYZWb̂̀]h̀_hW\gW_Zjkf_ZhW
jk̀cf̂irWgk]âf\]rWhfnZ]bf\]Ẁ]hẀeeZ̀_̀]aZWZseZâZhpWzkdb̂f̂k̂f\]W_ZjkZb̂bWwfccWdZWa\]bfhZ_ZhW\]ciWfgŴYZbZWb̂̀]h̀_hbẀ_ZW
nẐrW\_WZsaZZhZhrẀ]hŴYZW�_aYf̂ZâẀ]hWvw]Z_WbkdbZjkZ]̂ciẀee_\mZŴYZWbkdb̂f̂k̂f\]b

RSTU~U~��WW�̀aYW_ZjkZb̂Wg\_Wbkdb̂f̂k̂f\]WbỲccWdZWbkdnf̂̂ZhW\]Wg\_nbWe_\mfhZhWdiW�_aYf̂ZâẀ]hWbỲccWf]ackhZ�

�̀� XYZW]̀nZW\gŴYZWǹ Ẑ_f̀crWe_\hkâW\_WZjkfenZ]̂Wf̂ZnWg\_WwYfaYWbkdb̂f̂k̂f\]WfbW_ZjkZb̂ZhẀ]hẀW
a\necẐZWhZba_fêf\]W\gŴYZWe_\e\bZhWbkdb̂f̂k̂ZWf]ackhf]lWh_̀wf]lbrWak̂brWeZ_g\_ǹ]aZẀ]hŴZb̂Wh̀^̀W
]̀hẀ]iW\̂YZ_Wf]g\_ǹ f̂\]W]ZaZbb̀_iWg\_ẀWa\necẐZWZm̀ck̀ f̂\]p

�d� �Wb̂̀ ẐnZ]̂WbẐ̂f]lrWg\_̂YẀ]iWaỲ]lZbWf]W\̂YZ_Wǹ Ẑ_f̀cbrWe_\hkâbrWZjkfenZ]̂W\_W\̂YZ_W{\_|ŴỲ Ŵ
f]a\_e\_̀̂f\]W\gŴYZWbkdb̂f̂k̂f\]Ww\kchW_Zjkf_ZrWbỲccWdZWf]ackhZhp

RSTU~U~��WWXYZWdk_hZ]W\gWe_\\gW\gŴYZWnZ_f̂W\gŴYZWe_\e\bZhWbkdb̂f̂k̂f\]WfbWke\]ŴYZWe_\e\bZ_p

RSTU~U~��WWXYZW�_aYf̂ZâxbWhZafbf\]W\gẀee_\m̀cW\_Whfb̀ee_\m̀cW\gẀWe_\e\bZhWbkdb̂f̂k̂f\]WbỲccWdZWgf]̀cẀ]hWwfccWdZWbẐWg\_̂YW
f]Ww_f̂f]lpWzY\kchŴYZW�_aYf̂ZâW]\̂Ẁee_\mZŴYZWe_\e\bZhWbkdb̂f̂k̂f\]rŴYZWa\b̂W\gŴYZW�_aYf̂ZâxbẀ]hWYfbWa\]bkĉ̀]̂xbW
_ZmfZwW\gẀ]iWbkdbZjkZ]̂We_\e\bZhWbkdb̂f̂k̂f\]bWg\_ŴYZWǹ Ẑ_f̀crWe_\hkâW\_WZjkfenZ]̂WbỲccWdZWhZhkâZhWg_\nŴYZW
[\]̂_̀âWzknpWWXYZW_̀̂ZWg\_ŴYZW�_aYf̂ZâxbẀ]hWYfbWa\]bkĉ̀]̂xbW_ZmfZwWbỲccWdZW\]Z Yk]h_ZhWbZmZ]̂i gfmZWh\cc̀_bW�¡��¢�W
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RSTUVWXTUWYURTWYSZZ[W\]̂U_[̀SUSaRS\bSbUYWTU_VSUTSc[Sde

fghijijklUUUmW\_T]n_WToZUpSZRW\Z[q[̂[_[SZrUUsYU]\tUWYU_VSUYŴ̂Wd[\uUnW\b[_[W\ZUWnnXTUbXSU_WUZXqZ_[_X_[W\ZvU_VSUmW\_T]n_WTU
]̀w[\uU_VSUZXqZ_[_X_[W\UZV]̂̂UqS]TU_VSUnWZ_UWYUZXnVUnW\b[_[W\ZvU[\n̂Xb[\uUR]t̀S\_UYWTUZSTc[nSZUTS\bSTSbUqtU_VSUxTnV[_Sn_y

z]{ pSbSZ[u\UTS|X[TSbUYWTU]\tUWYU_VSU}WTwe
zq{ ~]_ST[]̂UWTU|X]\_[_tUnV]\uSZUYWTU]\tUWYU_VSU}WTwe
zn{ �Ŝ]tZU[\U]\tUWYU_VSU}WTwe
zb{ pS|XSZ_UYWTU[\YWT̀]_[W\UuS\ST]_SbUbXSU_WUZXqZ_[_X_[W\Ze

fghi�g��������
fghi�i�U�VSUmW\_T]n_WTUd]TT]\_ZU_WU_VSU�d\STvUmW\Z_TXn_[W\U~]\]uSTvU]\bUxTnV[_Sn_U_V]_Ù]_ST[]̂ZU]\bUS|X[R̀ S\_U
YXT\[ZVSbUX\bSTU_VSUmW\_T]n_Ud[̂̂UqSUWYUuWWbU|X]̂[_tU]\bU\SdUX\̂SZZU_VSUmW\_T]n_U�WnX̀ S\_ZUTS|X[TSUWTURST̀[_U
W_VSTd[ZSeU�VSUmW\_T]n_WTUYXT_VSTUd]TT]\_ZU_V]_U_VSU}WTwUd[̂̂UnW\YWT̀U_WU_VSUTS|X[TS̀S\_ZUWYU_VSUmW\_T]n_U�WnX̀ S\_ZU
]\bUd[̂̂UqSUYTSSUYTẀ UbSYSn_ZvUSanSR_UYWTU_VWZSU[\VSTS\_U[\U_VSU|X]̂[_tUWYU_VSU}WTwU_VSUmW\_T]n_U�WnX̀ S\_ZUTS|X[TSUWTU
RST̀[_eU}WTwvÙ]_ST[]̂ZvUWTUS|X[R̀ S\_U\W_UnW\YWT̀[\uU_WU_VSZSUTS|X[TS̀S\_ZÙ]tUqSUnW\Z[bSTSbUbSYSn_[cSeU�VSU
mW\_T]n_WToZUd]TT]\_tUSan̂XbSZUTS̀SbtUYWTUb]̀]uSUWTUbSYSn_Un]XZSbUqtU]qXZSvU]̂_ST]_[W\ZU_WU_VSU}WTwU\W_USaSnX_SbUqtU
_VSUmW\_T]n_WTvU[̀RTWRSTUWTU[\ZXYY[n[S\_Ù][\_S\]\nSvU[̀RTWRSTUWRST]_[W\vUWTU\WT̀]̂UdS]TU]\bU_S]TU]\bU\WT̀]̂UXZ]uSeU
sYUTS|X[TSbUqtU_VSUmW\Z_TXn_[W\U~]\]uSTUWTUxTnV[_Sn_vU_VSUmW\_T]n_WTUZV]̂̂UYXT\[ZVUZ]_[ZY]n_WTtUSc[bS\nSU]ZU_WU_VSUw[\bU
]\bU|X]̂[_tUWYÙ]_ST[]̂ZU]\bUS|X[R̀ S\_e

fghi�i�Ux̂ Û̀]_ST[]̂vUS|X[R̀ S\_vUWTUW_VSTUZRSn[]̂Ud]TT]\_[SZUTS|X[TSbUqtU_VSUmW\_T]n_U�WnX̀ S\_ZUZV]̂̂UqSU[ZZXSbU[\U_VSU
\]̀SUWYU_VSU�d\STvUWTUZV]̂̂UqSU_T]\ZYST]q̂SU_WU_VSU�d\STvU]\bUZV]̂̂UnẀ S̀\nSU[\U]nnWTb]\nSUd[_VU�Sn_[W\U�e�e�e

fghi�g�����
fghi�i�U�VSU�d\STU[ZU]ÙX\[n[R]̂UnWTRWT]_[W\U]\bU\W_�YWT�RTWY[_USbXn]_[W\]̂U[\Z_[_X_[W\vU]\bU[ZUSaS̀R_UYTẀUR]t̀S\_UWYU
Z]̂SZU]\bUnẀRS\Z]_[\uUXZSU_]aSZUWYU_VSU�_]_SUWYU�SdU�WTwU]\bU_VSUn[_[SZU]\bUnWX\_[SZU_VSTS[\vU]\bUd[_VUmV]R_STU��UWYU_VSU
s\_ST\]̂UpScS\XSUmWbSvU[\U]nnWTb]\nSUd[_VU]̂̂U]RR̂[n]q̂SUZ_]_SÛ]dZU]\bUTSuX̂]_[W\ZeU�VSZSU_]aSZU]TSU\W_U_WUqSU[\n̂XbSbU[\U
q[bZe

fghi�i�i�UU�anSR_[W\rUU�̂X̀ q[\uU]\bU�T][\]uSUmW\_T]n_WT��XqnW\_T]n_WTU_WUWq_][\U]\bUR]tUYWTU]̂̂U\SnSZZ]TtUnW\\Sn_[W\U
_]aSZU]\bUW_VSTUZSTc[nSUnV]TuSZUTS|X[TSbUqtÛWn]̂UZSdSTUWTUd]_STU]X_VWT[_[SZU_WUnẀ R̂S_SUR̂X̀ q[\uUZtZ_S̀Ze

fghi�i�i�UU�aS̀R_[W\UnST_[Y[n]_SZUd[̂̂UqSUYXT\[ZVSbU_WU_VSUmW\_T]n_WTUqtU_VSU�d\STe

fghi�g������� g¡��� g¢£��¤�� g��¥g¦£�§̈���¤�g©��ªg«�©�
fghi�i�U¬\̂SZZUW_VSTd[ZSURTWc[bSbU[\U_VSUmW\_T]n_U�WnX̀ S\_ZvU_VSU�d\STvU]ZZ[Z_SbUqtU_VSUmW\Z_TXn_[W\U~]\]uSTvUZV]̂̂U
ZSnXTSU]\bUR]tUYWTU_VSUqX[̂b[\uURST̀[_eU�VSUmW\_T]n_WTUZV]̂̂UZSnXTSU]\bUR]tUYWTUW_VSTURST̀[_ZvUYSSZvÛ[nS\ZSZvU]\bU
[\ZRSn_[W\ZUqtUuWcST\̀ S\_U]uS\n[SZU\SnSZZ]TtUYWTURTWRSTUSaSnX_[W\U]\bUnẀ R̂S_[W\UWYU_VSU}WTwU_V]_U]TSUnXZ_Ẁ ]T[̂tU
ZSnXTSbU]Y_STUSaSnX_[W\UWYU_VSUmW\_T]n_U]\bÛSu]̂̂tUTS|X[TSbU]_U_VSU_[̀SUq[bZU]TSUTSnS[cSbUWTU\SuW_[]_[W\ZUnW\n̂XbSbe

fghi�i�U�VSUmW\_T]n_WTUZV]̂̂UnẀ R̂tUd[_VU]\bUu[cSU\W_[nSZUTS|X[TSbUqtU]RR̂[n]q̂SÛ]dZvUZ_]_X_SZvUWTb[\]\nSZvUnWbSZvU
TX̂SZU]\bUTSuX̂]_[W\ZvU]\bÛ]dYX̂UWTbSTZUWYURXq̂[nU]X_VWT[_[SZU]RR̂[n]q̂SU_WURSTYWT̀]\nSUWYU_VSU}WTwe

fghi�ihUsYU_VSUmW\_T]n_WTURSTYWT̀ZU}WTwUw\Wd[\uU[_U_WUqSUnW\_T]TtU_WU]RR̂[n]q̂SÛ]dZvUZ_]_X_SZvUWTb[\]\nSZvUnWbSZvUTX̂SZU
]\bUTSuX̂]_[W\ZvUWTÛ]dYX̂UWTbSTZUWYURXq̂[nU]X_VWT[_[SZvU_VSUmW\_T]n_WTUZV]̂̂U]ZZX̀ SU]RRTWRT[]_SUTSZRW\Z[q[̂[_tUYWTUZXnVU
}WTwU]\bUZV]̂̂UqS]TU_VSUnWZ_ZU]__T[qX_]q̂SU_WUnWTTSn_[W\e

fghi�ijg¦£�¤��̈�¥g£�g�®�£©�g¦£�¥���£��iUsYU_VSUmW\_T]n_WTUS\nWX\_STZUnW\b[_[W\ZU]_U_VSUZ[_SU_V]_U]TSUz̄{UZXqZXTY]nSUWTU
W_VSTd[ZSUnW\nS]̂SbURVtZ[n]̂UnW\b[_[W\ZU_V]_Ub[YYSTÙ]_ST[]̂̂tUYTẀ U_VWZSU[\b[n]_SbU[\U_VSUmW\_T]n_U�WnX̀ S\_ZUWTU
z�{UX\w\Wd\URVtZ[n]̂UnW\b[_[W\ZUWYU]\UX\XZX]̂U\]_XTSU_V]_Ub[YYSTÙ]_ST[]̂̂tUYTẀ U_VWZSUWTb[\]T[̂tUYWX\bU_WUSa[Z_U]\bU
uS\ST]̂̂tUTSnWu\[°SbU]ZU[\VSTS\_U[\UnW\Z_TXn_[W\U]n_[c[_[SZUWYU_VSUnV]T]n_STURTWc[bSbUYWTU[\U_VSUmW\_T]n_U�WnX̀ S\_ZvU_VSU
mW\_T]n_WTUZV]̂̂URTẀ R_̂tURTWc[bSU\W_[nSU_WU_VSU�d\STvUmW\Z_TXn_[W\U~]\]uSTvU]\bU_VSUxTnV[_Sn_UqSYWTSUnW\b[_[W\ZU]TSU
b[Z_XTqSbU]\bU[\U\WUScS\_Û]_STU_V]\Ū�Ub]tZU]Y_STUY[TZ_UWqZSTc]\nSUWYU_VSUnW\b[_[W\ZeU�VSUxTnV[_Sn_U]\bUmW\Z_TXn_[W\U
~]\]uSTUd[̂̂URTẀ R_̂tU[\cSZ_[u]_SUZXnVUnW\b[_[W\ZU]\bvU[YU_VSUxTnV[_Sn_vU[\UnW\ZX̂_]_[W\Ud[_VU_VSUmW\Z_TXn_[W\U
~]\]uSTvUbS_ST̀[\SZU_V]_U_VStUb[YYSTÙ]_ST[]̂̂tU]\bUn]XZSU]\U[\nTS]ZSUWTUbSnTS]ZSU[\U_VSUmW\_T]n_WToZUnWZ_UWYvUWTU_[̀SU
TS|X[TSbUYWTvURSTYWT̀]\nSUWYU]\tUR]T_UWYU_VSU}WTwvUd[̂̂UTSnẀ S̀\bU_V]_U]\US|X[_]q̂SU]b±XZ_̀S\_UqSÙ]bSU[\U_VSU
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STUVWXYVZ[\]ZTWZSTUVWXYVẐ_]̀aZTWZbTVcdZefZVc̀ZgWYc_V̀YVaZ_UZYTUh\iVXV_TUZj_VcZVc̀ZSTUhVW\YV_TUZkXUXl̀WaZm̀V̀W]_ÙhZ
VcXVZVc̀ZYTUm_V_TUhZXVZVc̀Zh_V̀ZXẀZUTVZ]XV̀W_XiinZm_ff̀ẀUVZfWT]ZVcTh̀Z_Um_YXV̀mZ_UZVc̀ZSTUVWXYVZoTY\]̀UVhZXUmZVcXVZUTZ
YcXUl̀Z_UZVc̀ZV̀W]hZTfZVc̀ZSTUVWXYVZ_hZp\hV_f_̀maZVc̀ZgWYc_V̀YVZhcXiiZqWT]qVinZUTV_fnZVc̀ZrjÙWaZSTUhVW\YV_TUZkXUXl̀WaZ
XUmZSTUVWXYVTWaZhVXV_UlZVc̀ZẀXhTUhdZefZVc̀ZrjÙWZTWZSTUVWXYVTWZm_hq\V̀hZVc̀ZgWYc_V̀YVshZm̀V̀W]_UXV_TUZTWZ
ẀYT]]̀UmXV_TUaZ̀_Vc̀WZqXWVnZ]XnZh\b]_VZXZSiX_]ZXhZqWTt_m̀mZ_UZgWV_YìZuvd

wxyz{z|ZefaZ_UZVc̀ZYT\Wh̀ZTfZVc̀Z}TW~aZVc̀ZSTUVWXYVTWZ̀UYT\UV̀WhZc\]XUZẀ]X_UhZTWZẀYTlU_�̀hZVc̀Z̀�_hV̀UỲZTfZb\W_XiZ
]XW~̀WhaZXWYcX̀TiTl_YXiZh_V̀hZTWZj̀ViXUmhZUTVZ_Um_YXV̀mZ_UZVc̀ZSTUVWXYVZoTY\]̀UVhaZVc̀ZSTUVWXYVTWZhcXiiZ_]]̀m_XV̀inZ
h\hq̀UmZXUnZTq̀WXV_TUhZVcXVZjT\imZXff̀YVZVc̀]ZXUmZhcXiiZUTV_fnZVc̀ZrjÙWaZSTUhVW\YV_TUZkXUXl̀WaZXUmZgWYc_V̀YVdZ
�qTUZẀỲ_qVZTfZh\YcZUTV_ỲaZVc̀ZrjÙWZhcXiiZqWT]qVinZVX~̀ZXUnZXYV_TUZÙỲhhXWnZVTZTbVX_UZlTt̀WU]̀UVXiZX\VcTW_�XV_TUZ
Ẁ�\_ẀmZVTZẀh\]̀ZVc̀ZTq̀WXV_TUhdẐc̀ZSTUVWXYVTWZhcXiiZYTUV_U\̀ZVTZh\hq̀UmZh\YcZTq̀WXV_TUhZ\UV_iZTVc̀Wj_h̀Z_UhVW\YV̀mZ
bnZVc̀ZrjÙWZb\VZhcXiiZYTUV_U\̀Zj_VcZXiiZTVc̀WZTq̀WXV_TUhZVcXVZmTZUTVZXff̀YVZVcTh̀ZẀ]X_UhZTWZf̀XV\ẀhdZ�̀�\̀hVhZfTWZ
Xmp\hV]̀UVhZ_UZVc̀ZSTUVWXYVZ[\]ZXUmZSTUVWXYVẐ_]̀ZXW_h_UlZfWT]ZVc̀Z̀�_hV̀UỲZTfZh\YcZẀ]X_UhZTWZf̀XV\ẀhZ]XnZb̀Z
]Xm̀ZXhZqWTt_m̀mZ_UZgWV_YìZuvd

wxyz�x����������
wxyz�z�Ẑc̀ZSTUVWXYVTWZhcXiiZ_UYi\m̀Z_UZVc̀ZSTUVWXYVZ[\]ZXiiZXiiTjXUỲhZhVXV̀mZ_UZVc̀ZSTUVWXYVZoTY\]̀UVhdZeV̀]hZ
YTt̀ẀmZbnZXiiTjXUỲhZhcXiiZb̀Zh\qqi_̀mZfTWZh\YcZX]T\UVhZXUmZbnZh\YcZq̀WhTUhZTWZ̀UV_V_̀hZXhZVc̀ZrjÙWZ]XnZm_ẀYVaZb\VZ
Vc̀ZSTUVWXYVTWZhcXiiZUTVZb̀ZẀ�\_ẀmZVTZ̀]qiTnZq̀WhTUhZTWZ̀UV_V_̀hZVTZjcT]ZVc̀ZSTUVWXYVTWZcXhZẀXhTUXbìZTbp̀YV_TUd

wxyz�z�Z�UìhhZTVc̀Wj_h̀ZqWTt_m̀mZ_UZVc̀ZSTUVWXYVZoTY\]̀UVh�
z� XiiTjXUỲhZhcXiiZYTt̀WZVc̀ZYThVZVTZVc̀ZSTUVWXYVTWZTfZ]XV̀W_XihZXUmZ̀�\_q]̀UVZm̀i_t̀ẀmZXVZVc̀Zh_V̀ZXUmZXiiZ

Ẁ�\_ẀmZVX�̀haZìhhZXqqi_YXbìZVWXm̀Zm_hYT\UVh�
z� STUVWXYVTWshZYThVhZfTWZ\UiTXm_UlZXUmZcXUmi_UlZXVZVc̀Zh_V̀aZiXbTWaZ_UhVXiiXV_TUZYThVhaZTt̀Wc̀XmaZqWTf_VaZXUmZ

TVc̀WZ̀�q̀Uh̀hZYTUV̀]qiXV̀mZfTWZhVXV̀mZXiiTjXUỲZX]T\UVhZhcXiiZb̀Z_UYi\m̀mZ_UZVc̀ZSTUVWXYVZ[\]Zb\VZ
UTVZ_UZVc̀ZXiiTjXUỲh�ZXUm

zy jc̀Ùt̀WZYThVhZXẀZ]TẀZVcXUZTWZìhhZVcXUZXiiTjXUỲhaZVc̀ZSTUVWXYVZ[\]ZhcXiiZb̀ZXmp\hV̀mZXYYTWm_UlinZ
bnZScXUl̀ZrWm̀WdẐc̀ZX]T\UVZTfZVc̀ZScXUl̀ZrWm̀WZhcXiiZẀfìYVZ�u�ZVc̀Zm_ff̀ẀUỲZb̀Vj̀ ÙZXYV\XiZYThVhZ
XUmZVc̀ZXiiTjXUỲhZ\Um̀WZ[̀YV_TUZ�d�d�duZXUmZ���ZYcXUl̀hZ_UZSTUVWXYVTWshZYThVhZ\Um̀WZ[̀YV_TUZ�d�d�d�d

wxyz�zyZkXV̀W_XihZXUmZ̀�\_q]̀UVZ\Um̀WZXUZXiiTjXUỲZhcXiiZb̀Zh̀ìYV̀mZbnZVc̀ZrjÙWZj_VcZẀXhTUXbìZqWT]qVÙhhd

wxyz�x��������������
wxyz�z�Z�W_TWZVTZhVXWV_UlZVc̀ZjTW~aZVc̀ZSTUVWXYVTWZhcXiiZm̀h_lUXV̀ZVc̀ZqWTp̀YVZ]XUXl̀WaZh\q̀W_UV̀Um̀UVZXUmZTVc̀WZ~̀nZ
_Um_t_m\XihZjcTZhcXiiZb̀ZXhh_lÙmZVTZVc̀Z�WTp̀YVZVcWT\lcZXUmZ_UYi\m_UlZf_UXiZYT]qìV_TUdZZ[\YcZm̀h_lUXV_TUZhcXiiZb̀Z_UZ
jW_V_UlZXUmZqWTt_m̀mZVTZVc̀ZgWYc_V̀YVaZSTUhVW\YV_TUZkXUXl̀WaZXUmZrjÙWdZẐc̀Z[\q̀W_UV̀Um̀UVZhcXiiZb̀Z_UZXVV̀UmXUỲZXVZ
Vc̀Z�WTp̀YVZh_V̀ZVcWT\lcT\VZVc̀ZjTW~aZ_UYi\m_UlZYT]qìV_TUZTfZVc̀Zq\UYcZi_hVdZẐc̀Z[\q̀W_UV̀Um̀UVZhcXiiaZm\W_UlZVc̀Z
q̀WfTW]XUỲZTfZVc̀ZjTW~aZẀ]X_UZTUZVc̀ZqWTp̀YVZh_V̀ZUTVZìhhZVcXUZ̀_lcVZcT\WhZq̀WZmXnaZf_t̀ZmXnhZq̀WZj̀ ~̀aZ\UV_iZV̀W]_UXV_TUZ
TfZVc̀ZYTUVWXYVaZ\UìhhZVc̀ZpTbZ_hZh\hq̀Um̀mZTWZjTW~Z_hZhVTqq̀mZbnZVc̀ZSTUhVW\YV_TUZkXUXl̀WZTWZrjÙWdZẐc̀Z
[\q̀W_UV̀Um̀UVZhcXiiZUTVZb̀Z̀]qiTǹmZTWZ\h̀mZTUZXUnZTVc̀WZqWTp̀YVZm\W_UlZVc̀ZYT\Wh̀ZTfZVc̀ZjTW~dZẐc̀Z[\q̀W_UV̀Um̀UVZ
hcXiiZb̀ZXqqWTt̀mZbnZVc̀ZrjÙWZ_UZ_VhZhTìZm_hYẀV_TUdZZ[X_mZẀqẀh̀UVXV_t̀ZhcXiiZb̀Z�\Xi_f_̀mZ_UZVc̀ZVnq̀ZTfZjTW~ZVTZb̀Z
\Um̀WVX~̀UZXUmZhcXiiZUTVZb̀ZYcXUl̀mZm\W_UlZVc̀ZYT\Wh̀ZTfZYTUhVW\YV_TUZj_VcT\VZVc̀ZqW_TWZjW_VV̀UZYTUh̀UVZTfZVc̀ZrjÙWdZZ
[cT\imZXUZXqqWTt̀mZẀqẀh̀UVXV_t̀ZVc̀ẀXfV̀WZìXt̀ZVc̀ZSTUVWXYVTWshZ̀]qiTnaZSTUVWXYVTWZhcXiiZqWT]qVinZm̀h_lUXV̀ZXZÙjZ
ẀqẀh̀UVXV_t̀dZZrjÙWZhcXiiZcXt̀ZVc̀ZW_lcVaZXVZXUnZV_]̀aZVTZm_ẀYVZXZYcXUl̀Z_UZVc̀ZSTUVWXYVTWshZẀqẀh̀UVXV_t̀hZ_fZVc̀_WZ
q̀WfTW]XUỲZ_hZ\UhXV_hfXYVTWndZZeUZVc̀Z̀t̀UVZTfZh\YcZm̀]XUmaZSTUVWXYVTWZhcXiiaZj_Vc_UZh̀t̀UZmXnhZXfV̀WZUTV_f_YXV_TUZVc̀ẀTfaZ
ẀqiXỲZhX_mZ_Um_t_m\Xi�h�Zj_VcZXUZ_Um_t_m\XiZhXV_hfXYVTWnZVTZrjÙWaZ_UZrjÙWshZhTìZm_hYẀV_TUdZZefZhX_mZẀqiXỲ]̀UVZ_hZ
m_hXqqWTt̀maZVc̀ZSTUVWXYVZ]XnaZXVZrjÙWshZTqV_TUZb̀ZV̀W]_UXV̀mZfTWZYX\h̀dZẐc̀Z[\q̀W_UV̀Um̀UVZhcXiiZẀqẀh̀UVZVc̀Z
STUVWXYVTWaZXUmZYT]]\U_YXV_TUhZl_t̀UZVTZVc̀Z[\q̀W_UV̀Um̀UVZhcXiiZb̀Zb_Um_UlZXhZ_fZl_t̀UZVTZVc̀ZSTUVWXYVTWdZẐc̀ZrjÙWZ
hcXiiZcXt̀ZUTZTbi_lXV_TUZVTZm_ẀYVZTWZ]TU_VTWZVc̀ZSTUVWXYVTWshZ̀]qiTǹ h̀dZZgiiZẀf̀ẀUỲhZc̀Ẁ_UZVTZVc̀Z[\q̀W_UV̀Um̀UVZ
hcXiiZb̀ZVX~̀UZVTZ]̀XUZVc̀ZSTUVWXYVTWshZh\q̀W_UV̀Um_UlZhVXffdZ
wxyz�z�Ẑc̀ZSTUVWXYVTWaZXhZhTTUZXhZqWXYV_YXbìZXfV̀WZXjXWmZTfZVc̀ZSTUVWXYVaZhcXiiZUTV_fnZVc̀ZrjÙWZXUmZgWYc_V̀YVaZ
VcWT\lcZVc̀ZSTUhVW\YV_TUZkXUXl̀WaZTfZVc̀ZUX]̀ZXUmZ�\Xi_f_YXV_TUhZTfZXZqWTqTh̀mZh\q̀W_UV̀Um̀UVdZ}_Vc_UZu ZmXnhZTfZ
ẀỲ_qVZTfZVc̀Z_UfTW]XV_TUaZVc̀ZSTUhVW\YV_TUZkXUXl̀WZ]XnZUTV_fnZVc̀ZSTUVWXYVTWaZhVXV_UlZjc̀Vc̀WZVc̀ZrjÙWaZVc̀Z
STUhVW\YV_TUZkXUXl̀WaZTWZVc̀ZgWYc_V̀YVZ�u�ZcXhZẀXhTUXbìZTbp̀YV_TUZVTZVc̀ZqWTqTh̀mZh\q̀W_UV̀Um̀UVZTWZ���ZẀ�\_ẀZ
Xmm_V_TUXiZV_]̀ZfTWZẀt_̀jdZ¡X_i\ẀZTfZVc̀ZSTUhVW\YV_TUZkXUXl̀WZVTZqWTt_m̀ZUTV_ỲZj_Vc_UZVc̀Zu ¢mXnZq̀W_TmZhcXiiZ
YTUhV_V\V̀ZUTV_ỲZTfZUTZẀXhTUXbìZTbp̀YV_TUd
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STUVWVUXYZ[X\]̂_̀ab_]̀XcZaddX̂]_X[efd]gXaXf̀]f]c[hXcif[̀ĵ_[̂h[̂_X_]XkZ]eX_Z[Xlk̂ [̀mX\]̂c_̀ib_j]̂Xnâao[̀mX]̀X
p̀bZj_[b_XZacXeah[X̀[ac]̂aqd[XâhX_je[dgX]qr[b_j]̂sXYZ[X\]̂_̀ab_]̀XcZaddX̂]_XbZâo[X_Z[Xcif[̀ĵ_[̂h[̂_Xkj_Z]i_X_Z[X
lk̂ [̀tcXb]̂c[̂_mXkZjbZXcZaddX̂]_Xî [̀ac]̂aqdgXq[Xkj_ZZ[dhX]̀Xh[dag[hs

STUVWVuXYZ[X\]̂_̀ab_]̀XcZaddXb]]̀hĵa_[XâhXcif[̀vjc[X_Z[Xk]̀wXf[̀x]̀e[hXqgXyiqb]̂_̀ab_]̀cXc]X_Za_X_Z[Xk]̀wXjcX
bà̀j[hX]i_Xkj_Z]i_Xb]̂xdjb_Xq[_k[[̂X_̀ah[cXâhXc]X_Za_X̂]X_̀ah[mXa_XâgX_je[mXbaic[cXh[dagX_]X_Z[Xo[̂[̀adXf̀]ò[ccX]xX_Z[X
k]̀wsXXYZ[X\]̂_̀ab_]̀XâhXaddXyiqb]̂_̀ab_]̀cXcZaddXaxx]̀hX[abZX_̀ah[X̀[ac]̂aqd[X]ff]̀_îj_gXx]̀X_Z[Xĵc_adda_j]̂X]xX_Z[j̀X
k]̀wXâhX_Z[Xc_]̀ao[X]xX_Z[j̀Xea_[̀jadcs

STUVWVzX{_XjcX̀[|ij̀[hX]xXâgXâhXaddXcif[̀vjc]̀gXf[̀c]̂ [̂dXf̀]f]c[hXx]̀Xic[XqgXâgX\]̂_̀ab_]̀X_Za_XcajhXf[̀c]̂ [̂dXq[X
v[̀c[hXĵX_Z[Xk̀j__[̂XâhXcf]w[̂X}̂odjcZXdâoiao[X]̀mXcajhX\]̂_̀ab_]̀XcZaddXxì̂ jcZXaXxidd~_je[X]̂~cj_[Xĵ_[̀f̀[_[̀X_]X
xabjdj_a_[Xb]eeîjba_j]̂cXq[_k[[̂X_Z[Xlk̂ [̀tcX̀[f̀[c[̂_a_jv[XâhX_Z[Xp̀bZj_[b_s

STUVWV�XYZ[X\]̂_̀ab_]̀XcZaddX[efd]gXaXb]ef[_[̂_Xc[̂j]̀Xcif[̀ĵ_[̂h[̂_sXXyibZXcif[̀ĵ_[̂h[̂_XeagX̂]_Xq[X̀[fdab[hX
hìĵoX_Z[Xhìa_j]̂X]xX_Z[X�̀]r[b_XĵbdihĵoX_Z[Xb]efd[_j]̂X]xX�îbZX�jc_mXîd[ccXaff̀]v[hXqgX_Z[Xp̀bZj_[b_XâhX_Z[X
lk̂ [̀tcX�[f̀[c[̂_a_jv[s

STUVWV�XYZ[X\]̂_̀ab_]̀XcZaddXf̀]vjh[X_Z[X̀[cie[X]xX\]̂_̀ab_]̀tcXyif[̀ĵ_[̂h[̂_X_]X_Z[Xlk̂ [̀mXp̀bZj_[b_XâhXlk̂ [̀tcX
�[f̀[c[̂_a_jv[s

STUVWV�XYZ[X\]̂_̀ab_]̀XcZaddXxì̂ jcZX_Z[Xlk̂ [̀tcX�[f̀[c[̂_a_jv[XĵXk̀j_ĵoX_Z[X̂ae[cmXahh̀[cc[cXâhX_[d[fZ]̂[X
îeq[̀cX]xX_Z[Xe[eq[̀cX]xXZjcX]̀oâj�a_j]̂XkZ]XbâXq[Xb]̂_ab_[hXĵX_Z[X[v[̂_X]xXâX]xx~Z]ìcX[e[̀o[̂bgXa_X_Z[X
qijdhĵoXcj_[s

STUVWVWXYZ[X\]̂_̀ab_]̀XcZaddXa__[̂hXf̀]ò[ccXe[[_ĵocXkj_ZX_Z[Xlk̂ [̀tcX�[f̀[c[̂_a_jv[XâhXcibZX]_Z[̀Xf[̀c]̂cX_Z[X
lk̂ [̀XeagXkjcZX_]XZav[Xf̀[c[̂_sXXYZ[Xf̀]ò[ccXe[[_ĵocXcZaddXĵbdih[XaddXw[gXf[̀c]̂ [̂dX]̂X_Z[Xr]qmXĵbdihĵoX_Z[X
\]̂_̀ab_]̀XâhXyiq~b]̂_̀ab_]̀cmX]̀X]_Z[̀Xf[̀c]̂cXĵXbZào[X]xXvàj]icXfZac[cX]xX_Z[Xk]̀ws

STUV��T������������T������������T���T���������T���������
STUV��V�XYZ[X\]̂_̀ab_]̀mXf̀]ef_dgXax_[̀Xq[ĵoXakàh[hX_Z[X\]̂_̀ab_mXcZaddXciqej_Xx]̀X_Z[Xlk̂ [̀tcXâhXp̀bZj_[b_tcX
ĵx]̀ea_j]̂mXâhX_Z[X\]̂c_̀ib_j]̂Xnâao[̀tcXic[XĵXh[v[d]fĵoX_Z[X�̀]r[b_XcbZ[hid[mXaX\]̂_̀ab_]̀tcXb]̂c_̀ib_j]̂X
cbZ[hid[Xx]̀X_Z[X�]̀wsXYZ[�cbZ[hid[XcZaddXb]̂_aĵXh[_ajdXaff̀]f̀ja_[Xx]̀X_Z[X�̀]r[b_mXĵbdihĵoX���X_Z[Xha_[X]xX
b]ee[̂b[e[̂_X]xX_Z[X�]̀wmXĵ_[̀jeXcbZ[hid[Xejd[c_]̂[Xha_[cmXâhX_Z[Xha_[X]xXyiqc_â_jadX\]efd[_j]̂�X� �XâX
aff]̀_j]̂e[̂_X]xX_Z[X�]̀wXqgXb]̂c_̀ib_j]̂Xab_jvj_g�XâhX�¡�X_Z[X_je[X̀[|ij̀[hXx]̀Xb]efd[_j]̂X]xX[abZXf]̀_j]̂X]xX_Z[X
�]̀wsXYZ[XcbZ[hid[XcZaddXf̀]vjh[Xx]̀X_Z[X]̀h[̀dgXf̀]ò[ccj]̂X]xX_Z[X�]̀wX_]Xb]efd[_j]̂XâhXcZaddX̂]_X[¢b[[hX_je[X
djej_cXbì̀[̂_Xîh[̀X_Z[X\]̂_̀ab_X£]bie[̂_csXYZ[XcbZ[hid[XcZaddXq[X̀[vjc[hXa_Xaff̀]f̀ja_[Xĵ_[̀vadcXacX̀[|ij̀[hXqgX_Z[X
b]̂hj_j]̂cX]xX_Z[X�]̀wXâhX�̀]r[b_sXYZ[X\]̂_̀ab_]̀XcZaddXb]]f[̀a_[Xkj_ZX_Z[X\]̂c_̀ib_j]̂Xnâao[̀XĵXcbZ[hidĵoXâhX
f[̀x]̀eĵoX_Z[X\]̂_̀ab_]̀tcX�]̀wX_]Xav]jhXb]̂xdjb_Xkj_ZmXâhXacX_]Xbaic[X̂]Xh[dagXĵmX_Z[Xk]̀wX]̀Xab_jvj_j[cX]xX]_Z[̀X
\]̂_̀ab_]̀cmX]̀X_Z[Xb]̂c_̀ib_j]̂X]̀X]f[̀a_j]̂cX]xX_Z[Xlk̂ [̀tcX]k̂Xx]̀b[cX]̀Xy[fàa_[X\]̂_̀ab_]̀cs

STUV��V�V�Xyiqejccj]̂X]xXâXabb[f_[hX\]̂c_̀ib_j]̂XybZ[hid[XcZaddXq[XaXf̀[̀[|ijcj_[X_]Xĵj_jadXfage[̂_sX{xX_Z[XcbZ[hid[X
jcX̂]_Xciqej__[hXqgXcajhXha_[mX_Z[X\]̂_̀ab_]̀XZacXabŵ]kd[ho[hXZjcXaff̀]vĵoX_Z[Xlk̂ [̀X_]Xb]efd[_[XaXcbZ[hid[Xx]̀X_Z[X
\]̂_̀ab_]̀sXyibZXcbZ[hid[XkjddXq[b]e[X_Z[Xf̀]hib_XâhX]k̂ [̀cZjfX]xX_Z[X\]̂_̀ab_]̀XâhX_Z[X\]̂_̀ab_]̀XkjddXq[X
qabw~bZào[hXaddXb]c_cXf[̀_aĵĵoX_]X_Z[Xc[̀vjb[X]xXf̀]hibĵoX_Z[XcbZ[hid[sXXYZ[X\]̂_̀ab_]̀XcZaddXf̀]vjh[X̀[vjc[hX
cbZ[hid[cXa_Xaff̀]f̀ja_[Xĵ_[̀vadcXacX̀[|ij̀[hXqgX_Z[X\]̂hj_j]̂cX]xX_Z[X�]̀wXâhX�̀]r[b_s

STUV��V�V¤X�[vjcj]̂cX_]X_Z[X\]̂c_̀ib_j]̂XybZ[hid[Xà[Xciqr[b_X_]Xaff̀]vadXqgX_Z[Xlk̂ [̀s

STUV��V¤XYZ[X\]̂_̀ab_]̀mXf̀]ef_dgXax_[̀Xq[ĵoXakàh[hX_Z[X\]̂_̀ab_XâhX_Z[̀[ax_[̀XacX̂[b[ccàgX_]Xeaĵ_aĵXaXbì̀[̂_X
ciqej__adXcbZ[hid[mXcZaddXciqej_XaXciqej__adXcbZ[hid[Xx]̀X_Z[X\]̂c_̀ib_j]̂Xnâao[̀tcXâhXp̀bZj_[b_tcXaff̀]vadsXYZ[X
p̀bZj_[b_XâhX\]̂c_̀ib_j]̂Xnâao[̀tcXaff̀]vadXcZaddX̂]_Xq[Xî [̀ac]̂aqdgXh[dag[hX]̀Xkj_ZZ[dhsXYZ[Xciqej__adX
cbZ[hid[XcZaddX���Xq[Xb]]̀hĵa_[hXkj_ZX_Z[X\]̂_̀ab_]̀tcXb]̂c_̀ib_j]̂XcbZ[hid[mXâhX� �Xadd]kX_Z[X\]̂c_̀ib_j]̂Xnâao[̀X
âhXp̀bZj_[b_X̀[ac]̂aqd[X_je[X_]X̀[vj[kXciqej__adcsX{xX_Z[X\]̂_̀ab_]̀XxajdcX_]Xciqej_XaXciqej__adXcbZ[hid[mX]̀XxajdcX_]X
f̀]vjh[Xciqej__adcXĵXabb]̀hâb[Xkj_ZX_Z[Xaff̀]v[hXciqej__adXcbZ[hid[mX_Z[X\]̂_̀ab_]̀XcZaddX̂]_Xq[X[̂_j_d[hX_]XâgX
ĵb̀[ac[XĵX\]̂_̀ab_XyieX]̀X[¢_[̂cj]̂X]xX\]̂_̀ab_XYje[Xqac[hX]̂X_Z[X_je[X̀[|ij̀[hXx]̀X̀[vj[kX]xXciqej__adcs
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STUVWXVUYZ[\Y]̂_̀abc̀̂aYd[beeYfbàgcgfb̀\Yhg̀[Ŷ̀[\aY]̂_̀abc̀̂adiỲ[\Y]̂_d̀ajc̀ĝ_Ykb_bl\aiYb_mỲ[\Ynh_\aYg_Y
a\og\hg_lYb_mYĉ âmg_b̀g_lYbeeYdc[\mje\dYp̂aYg_ĉaf̂ab̀ĝ_Yg_̀̂ Ỳ[\Yqâr\c̀Ydc[\mje\Ỳ[b̀YgdYfa\fba\mYstỲ[\Y
]̂_d̀ajc̀ĝ_Ykb_bl\auYZ[\Y]̂_̀abc̀̂aYd[beeYvbw\Ya\ogdĝ_dỲ̂Ỳ[\Yĉ_d̀ajc̀ĝ_Ydc[\mje\Yb_mYdjsvg̀̀beYdc[\mje\YbdY
m\\v\mY_\c\ddbatYstỲ[\Y]̂_d̀ajc̀ĝ_Ykb_bl\aỲ̂Yĉ_p̂avỲ̂Ỳ[\Yqâr\c̀Ydc[\mje\u

STUVWXVxYZ[\Y]̂_̀abc̀̂aYd[beeYf\ap̂avỲ[\Yy âwYg_Yl\_\abeYbcĉamb_c\Yhg̀[Ỳ[\Yv̂ d̀Ya\c\_̀Ydc[\mje\dYdjsvg̀̀\mỲ̂Ỳ[\Y
nh_\aiY]̂_d̀ajc̀ĝ_Ykb_bl\aiYb_mYzac[g̀\c̀iYb_mYg_ĉaf̂ab̀\mYg_̀̂ Ỳ[\Ybffâo\mYqâr\c̀Ydc[\mje\u

STUVWXV{YzeeY]̂_d̀ajc̀ĝ_Y|c[\mje\dYba\Ỳ[\Yfâmjc̀Yb_mŶh_\ad[gfŶpỲ[\Y]̂_̀abc̀̂au

STUVWXV}YZ[\Y]̂_d̀ajc̀ĝ_Y|c[\mje\u
STUVWXV}VWYZ[\Y]̂_d̀ajc̀ĝ_Y|c[\mje\Yd[beeYs\Yg_YbYm\̀bge\mYfa\c\m\_c\Yd̀te\Ycag̀gcbeYfb̀[Yv\̀[̂mY~]qk�ŶaY
qagvbo\ab�̀tf\Yp̂avb̀Ydb̀gdpbc̀̂atỲ̂Ỳ[\Ynh_\aiỲ[\Ynh_\a�dY�\fa\d\_̀b̀go\Yb_mỲ[\Yzac[g̀\c̀Yh[gc[Yd[beeYbed̂�

~b�fâogm\YbYlabf[gcYa\fa\d\_̀b̀ĝ_ŶpYbeeYbc̀gog̀g\dYb_mY\o\_̀dỲ[b̀YhgeeŶccjaYmjag_lYf\ap̂avb_c\ŶpỲ[\Y
ĥawYg_cejmg_lỲ[\Ydjsvgddĝ_iYa\og\hYb_mYbffâobeŶpYbeeYdjsvg̀̀bedY~gu\uY|[̂fY�abhg_ldiY\̀cu�Ya\�jga\mY
stỲ[\Y]̂_̀abc̀Y�̂cjv\_̀d�

~s�gm\_̀gptYhg̀[Y\bc[Yf[bd\ŶpYĉ_d̀ajc̀ĝ_Yb_mŶccjfb_ct�Yb_m

~c�YYYd\̀Yp̂à[Ymb̀\dỲ[b̀Yba\Ycag̀gcbeYg_Yg_djag_lỲ[\Ỳgv\etYb_mŶam\aetYĉvfe\̀ĝ_ŶpỲ[\Yy âwYg_Ybcĉamb_c\Y
hg̀[Ỳ[\Ya\�jga\v\_̀dŶpỲ[\Y]̂_̀abc̀Y�̂cjv\_̀dY~[\a\g_bp̀\aYa\p\aa\mỲ̂YbdỲ[\Ykge\d̀̂_\Ymb̀\d�u

STUVWXV}V�Y�f̂_Ya\og\hYb_mYbcc\f̀b_c\YstỲ[\Ynh_\aYb_mỲ[\Y]̂_d̀ajc̀ĝ_Ykb_bl\aŶpỲ[\Ykge\d̀̂_\Y�b̀\diỲ[\Y
]̂_d̀ajc̀ĝ_Y|c[\mje\Yd[beeYs\Ym\\v\mYfbàŶpỲ[\Y]̂_̀abc̀Y�̂cjv\_̀duY�pY_̂ Ỳbcc\f̀\mYstỲ[\Ynh_\aYb_mỲ[\Y
]̂_d̀ajc̀ĝ_Ykb_bl\aiỲ[\Yĉ_d̀ajc̀ĝ_Ydc[\mje\Yd[beeYs\Yfâvf̀etYa\ogd\mYstỲ[\Y]̂_̀abc̀̂aYg_Ybcĉamb_c\Yhg̀[Ỳ[\Y
a\ĉvv\_mb̀ĝ_dŶpỲ[\Ynh_\aYb_mỲ[\Y]̂_d̀ajc̀ĝ_Ykb_bl\aYb_mYa\�djsvg̀̀\mYp̂aYbcc\f̀b_c\u

STUVWXV}VUYZ[\Y]̂_̀abc̀̂aYd[beeYv̂ _g̀̂aỲ[\Yfâla\ddŶpỲ[\YĥawYp̂aYĉ_p̂avb_c\Yhg̀[Ỳ[\Ya\�jga\v\_̀dŶpỲ[\Y
ĉ_d̀ajc̀ĝ_Ydc[\mje\Yb_mYd[beeYfâvf̀etYbmogd\Ỳ[\Ynh_\aŶpYb_tYm\ebtdŶaYf̂ \̀_̀gbeYm\ebtdu

STUVWXV}VxYZ[\Ybcc\f̀\mY]̂_d̀ajc̀ĝ_Y|c[\mje\Yd[beeYs\Ymb̀\mỲ̂Ya\pe\c̀Ybc̀jbeYĉ_mg̀ĝ_dY~d̂v\̀gv\dYa\p\aa\mỲ̂YbdY
fâla\ddYa\f̂àd�ŶaYgpYa\�j\d̀\mYstY\g̀[\aỲ[\Ynh_\aŶaỲ[\Yzac[g̀\c̀uYY�_Ỳ[\Y\o\_̀Yb_tYfâla\ddYa\f̂àYg_mgcb̀\dYb_tY
m\ebtdiỲ[\Y]̂_̀abc̀̂aYd[beeYfâf̂d\Yb_Ybppgavb̀go\Yfeb_Ỳ̂Yĉaa\c̀Ỳ[\Ym\ebtiYg_cejmg_lŶo\àgv\Yb_m�̂aYbmmg̀ĝ_beY
ebŝaiYgpY_\c\ddbatuYY�_Y_̂Y\o\_̀Yd[beeYb_tYfâla\ddYa\f̂àYĉ_d̀g̀j̀\Yb_Ybmrjd̀v\_̀Yg_Ỳ[\Yĉ_̀abc̀Ỳgv\iYb_tYkge\d̀̂_\Y
�b̀\ŶaỲ[\Y]̂_̀abc̀Y|jvYj_e\ddYb_tYdjc[Ybmrjd̀v\_̀YgdYbla\\mỲ̂YstỲ[\Ynh_\aYb_mYbj̀[̂ag�\mYfjadjb_̀Ỳ̂Y][b_l\Y
nam\au

STUVWXV}V{YZ[\Y]̂_d̀ajc̀ĝ_Y|c[\mje\Yd[beeYs\Yjfmb̀\mYb̀Ye\bd̀Ŷ_c\YbYv̂ _̀[ŶaYv̂ a\Ypa\�j\_̀etYgpYa\�j\d̀\muYYZ[\Y
]̂_̀abc̀̂aYd[beeYpja_gd[Ỳ[\Ynh_\aiYnh_\a�dY�\fa\d\_̀b̀go\Yb_mYzac[g̀\c̀Yhg̀[Ydjppgcg\_̀Yĉfg\dŶpỲ[\Ŷaglg_beY
dc[\mje\dYb_mYbeeYjfmb̀\mYdc[\mje\dYbdỲ[\Ynh_\aiYnh_\a�dY�\fa\d\_̀b̀go\iŶaYzac[g̀\c̀YvbtYa\�jga\u

STUVWXV}V}Y�_Ỳ[\Y\o\_̀Ỳ[\Ynh_\aYm\̀\avg_\dỲ[b̀Ỳ[\Yf\ap̂avb_c\ŶpỲ[\Yy âwiYbdŶpYbYkge\d̀̂_\Y�b̀\iY[bdY_̂ Ỳ
fâla\dd\mŶaYa\bc[\mỲ[\Ye\o\eŶpYĉvfe\̀ĝ_Ya\�jga\mYstỲ[\Y]̂_̀abc̀Y�̂cjv\_̀diỲ[\Ynh_\aYd[beeY[bo\Ỳ[\Yagl[̀Ỳ̂Y
âm\aỲ[\Y]̂_̀abc̀̂aỲ̂Ỳbw\Yĉaa\c̀go\Yv\bdja\dY_\c\ddbatỲ̂Y\�f\mg̀\Ỳ[\Yfâla\ddŶpYĉ_d̀ajc̀ĝ_iYg_cejmg_liYhg̀[̂j̀Y
egvg̀b̀ĝ_iY~��Yĥawg_lYbmmg̀ĝ_beYd[gp̀dŶaŶo\àgv\iY~��Ydjffetg_lYbmmg̀ĝ_beYvb_f̂h\aiY\�jgfv\_̀iYb_mYpbcgeg̀g\dYb_mY
~��Ŷ̀[\aYdgvgebaYv\bdja\dY~[\a\g_bp̀\aYa\p\aa\mỲ̂Yĉee\c̀go\etYbdY��̀ab̂amg_batYk\bdja\d�uYY|jc[Y��̀ab̂amg_batY
k\bdja\dYd[beeYĉ_̀g_j\Yj_̀geỲ[\Yfâla\ddŶpỲ[\Yy âwYĉvfeg\dYhg̀[Ỳ[\Yd̀bl\ŶpYĉvfe\̀ĝ_Ya\�jga\mYstỲ[\Y]̂_̀abc̀Y
�̂cjv\_̀duYYZ[\Ynh_\a�dYagl[̀Ỳ̂Ya\�jga\Y��̀ab̂amg_batYk\bdja\dYgdYd̂e\etYp̂aỲ[\Yfjaf̂d\ŶpY\_djag_lỲ[\Y
]̂_̀abc̀̂a�dYĉvfegb_c\Yhg̀[Ỳ[\Yĉ_d̀ajc̀ĝ_Ydc[\mje\u

STUVWXV}V}VWYZ[\Y]̂_̀abc̀̂aYd[beeY_̂ Ỳs\Y\_̀g̀e\mỲ̂Yb_Ybmrjd̀v\_̀Yg_Ỳ[\Y]̂_̀abc̀Y|jvYg_Yĉ__\c̀ĝ_Yhg̀[Y
��̀ab̂amg_batYk\bdja\dYa\�jga\mYstỲ[\Ynh_\aYj_m\aŶaYfjadjb_̀Ỳ̂Ỳ[gdYqbablabf[Y�u��u�u

STUVWXV}V}V�YZ[\Ynh_\aYvbtY\�\acgd\Ỳ[\Yagl[̀dYpja_gd[\mỲ[\Ynh_\aYj_m\aŶaYfjadjb_̀Ỳ̂Ỳ[gdYqbablabf[Y�u��u�YbdY
pa\�j\_̀etYbdỲ[\Ynh_\aYm\\vdY_\c\ddbatỲ̂Y\_dja\Ỳ[b̀Ỳ[\Y]̂_̀abc̀̂a�dYf\ap̂avb_c\ŶpỲ[\Yy âwYhgeeYĉvfetYhg̀[Y
b_tYkge\d̀̂_\Y�b̀\ŶaYĉvfe\̀ĝ_Ymb̀\Yd\̀Yp̂à[Yg_Ỳ[\Y]̂_̀abc̀Y�̂cjv\_̀du
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STUVWXVYVYVUZ[\]Ẑ_̀]aZa]b]ac]bZd\]Zaef\dZdgZ_ed\\ghiZjklm]̀dZǹdehZbno\Zdem]ZkbZd\]Zpg̀dakodgaZbnqmedbZkZikehlZ
bo\]inh]Zb\g_èfZ_garZdgZq]ZkfkèZg̀Zbo\]inh]Z_ed\Zd\]Zpg̀bdanodeg̀Zso\]inh]Zk̀iZj]atgamèfZj]aZa]ceb]iZbo\]inh]uZ
_ed\gndZkiiedeg̀khZogbdZdgZd\]Ẑ_̀]av

STUVWXVwZ[\]Ẑ_̀]aZb\khhZ\kc]Zd\]Zaef\dZdgZiea]odZkZjgbdjg̀]m]̀dZgaZa]bo\]inhèfZgtZk̀lZikd]ZgaZdem]ZtgaZd\]Z
j]atgamk̀o]ZgtZk̀lZjkadZgtZd\]ZxgarZd\kdZmklZèd]at]a]Z_ed\Zd\]Zgj]akdeg̀ZgtZd\]Zg_̀]aybZja]meb]bZgaZk̀lZd]̀k̀dbZgaZ
èced]]Zd\]a]gtvZZ[\]Zpg̀dakodgaZb\khhuZnjg̀Zd\]Ẑ_̀]aybZa]zn]bduZa]bo\]inh]Zk̀lZjgadeg̀ZgtZd\]ZxgarZktt]odèfZ
gj]akdeg̀ZgtZd\]Zja]meb]bZinaèfZ\gnabZ_\]̀Zd\]Zja]meb]bZka]Z̀gdZèZgj]akdeg̀vZZ{̀lZjgbdjg̀]m]̀duZa]bo\]inhèfZgaZ
j]atgamk̀o]ZgtZd\]ZxgarZǹi]aZd\ebZ|kakfakj\Z}v~�v�ZmklZq]ZfagǹibZtgaZk̀Z]�d]̀beg̀ZgtZd\]Zpg̀dakodZ[em]uZetZ
j]amedd]iZǹi]aZ|kakfakj\Z�v}v~Zet�Z�~�Zd\]Zj]atgamk̀o]ZgtZd\]ZxgarZ_kbZjagj]ahlZbo\]inh]iZqlZd\]Zpg̀dakodgaZèZ
ogmjhek̀o]Z_ed\Zd\]Za]znea]m]̀dbZgtZd\]Zog̀dakodZ�gonm]̀dbZk̀iZ���Zbno\Za]bo\]inhèfZgaZjgbdjg̀]m]̀dZebZa]znea]iZ
tgaZd\]Zog̀c]̀e]̀o]ZgtZd\]Ẑ_̀]av

STUVWXV�Z[\]ZckaegnbZ|aem]Zpg̀dakodgabZb\khhZq]Za]bjg̀beqh]ZtgaZd\]Zoggaièkdeg̀Zk̀iZgai]ahlZkaak̀f]m]̀dZgtZd\]Z
ckaegnbZ]znejm]̀duZhè]bZk̀iZjejèfZk̀iZkao\ed]odnakhZt]kdna]buZk̀iZdgZkcgeiZk̀lZǹbef\dhlZkaak̀f]m]̀dbZèZ]�jgb]iZ
_garv

STUVWXV�Z{hhZpg̀bdanodeg̀Zso\]inh]bZka]Zd\]ZjaginodZk̀iZg_̀]ab\ejZgtZd\]Zpg̀dakodgav

STUVWXVWXZ�]cebeg̀bZdgZd\]Zbo\]inh]Zb\khhZq]Zkjjagc]iZqlZd\]Ẑ_̀]aZk̀iZpg̀bdanodeg̀Z�k̀kf]av

STUVWXVWWZpg̀dakodgaZb\khhZjagcei]ZkhhZa]znea]iZhkqgaZk̀iZmkd]aekhZdgZjago]]iZ_ed\Z_garZkbZj]aZd\]Zpg̀bdanodeg̀Z
so\]inh]Zk̀iZb\khhZ_garZog̀dèngnbhlZk̀iZ]�j]iedegnbhlZd\agnf\Zjag�]odZogmjh]deg̀v

STUVWWT���������T���T�������T��T���T����
STUVWWVWZ[\]Zpg̀dakodgaZb\khhZmkèdkèZkdZd\]Zbed]ZtgaZd\]Ẑ_̀]aZèZkiiedeg̀ZdgZd\]Z|ag�]odZ�]ogaiZogjlZ\]hiZqlZd\]Z
pg̀bdanodeg̀Z�k̀kf]auZg̀]ZogjlZgtZd\]Z�ak_èfbuZsj]oeteokdeg̀buZ{ii]̀ikuZp\k̀f]Ẑai]abZk̀iZgd\]aZ�gieteokdeg̀buZ
èZfggiZgai]aZk̀iZmkar]iZonaa]̀dhlZdgZèieokd]Zte]hiZo\k̀f]bZk̀iZb]h]odeg̀bZmki]ZinaèfZog̀bdanodeg̀uZk̀iZg̀]ZogjlZgtZ
kjjagc]iZs\gjZ�ak_èfbuZ|aginodZ�kdkuZskmjh]bZk̀iZbemehkaZa]znea]iZbnqmeddkhbvZ[\]b]Zigonm]̀dbZb\khhZq]Zkckehkqh]Z
dgZd\]Z{ao\ed]odZk̀iZi]hec]a]iZdgZd\]Zpg̀bdanodeg̀Z�k̀kf]aZtgaZbnqmeddkhZdgZd\]Ẑ_̀]aZnjg̀Zogmjh]deg̀ZgtZd\]ZxgarZkbZ
kZa]ogaiZgtZd\]ZxgarZkbZog̀bdanod]ivZZ

STUVWWVWVWZ�ko\Z|aem]Zpg̀dakodgaZb\khhZjagcei]ZkZogjlZgtZikehlZte]hiZa]jgadbZdgZd\]Ẑ_̀]aybZa]ja]b]̀dkdec]ZkdZd\]Z]̀iZgtZ
]ko\Z_]]rv

STUVWWV�Z[\]Zpg̀dakodgaZb\khhZmkèdkèZkdZd\]Z|ag�]odZbed]uZk̀iZb\khhZmkr]Zkckehkqh]ZdgẐ_̀]aZk̀iZ{ao\ed]oduZg̀]Za]ogaiZ
ogjlZgtZd\]Z�ak_èfbZ�d\]Z��]ogaiZ�ak_èfb��ZèZfggiZgai]av

STUVWWV�VWZ[\]Z�]ogaiZ�ak_èfbZb\khhZq]Zja]jka]iZk̀iZnjikd]iZinaèfZd\]Zjagb]ondeg̀ZgtZd\]ZxgarZèZkoogaik̀o]Z_ed\Z
jago]ina]bZbj]oete]iZèZd\]Zsj]oeteokdeg̀bv

STUVWWV�V�Z èkhZjklm]̀dZk̀iZk̀lZa]dkèkf]Zb\khhZ̀gdZq]Zin]Zk̀iZg_èfZdgZpg̀dakodgaZǹdehZd\]Ziak_èfbZa]o]ec]Zd\]Z
kjjagckhZtagmZd\]Z{ao\ed]odZk̀iZd\]Ẑ_̀]aZ�k̀iZkhhZgd\]aZohgb]gndZa]znea]m]̀dbZka]Zm]d�v

STUVWWVUZ[\]Zpg̀dakodgaZb\khhZmkèdkèZkhhZkjjagc]iZj]amedZiak_èfbZèZkZmk̀ ]̀aZbgZkbZdgZmkr]Zd\]mZkoo]bbeqh]ZdgZ
fgc]àm]̀dZèbj]odgabZk̀iZgd\]aZknd\gae¡]iZkf]̀oe]bvZZ{hhZkjjagc]iZiak_èfbZb\khhZq]Z_akjj]iuZmkar]iZk̀iZi]hec]a]iZ
dgZd\]Ẑ_̀]aZ_ed\èZd\eadlZ�}��ZiklbZgtZtèkhZogmjh]deg̀ZgtZd\]Zxgarv

STUVWWT���������T���T�������T��T���T����
STUVWWVWTT[\]Zpg̀dakodgaZb\khhZmkr]Zkckehkqh]uZkdZd\]Z|ag�]odZbed]ZtgaZd\]Ẑ_̀]aZèZkiiedeg̀ZdgZd\]Z|ag�]odZ�]ogaiZogjlZ
\]hiZqlZd\]Zpg̀bdanodeg̀Z�k̀kf]auZd\]Zpg̀dakodZ�gonm]̀dbuZèohnièfZp\k̀f]Ẑai]abuZpg̀bdanodeg̀Zp\k̀f]Z
�ea]odec]buZk̀iZgd\]aZ�gieteokdeg̀buZèZfggiZgai]aZk̀iZmkar]iZonaa]̀dhlZdgZèieokd]Zte]hiZo\k̀f]bZk̀iZb]h]odeg̀bZmki]Z
inaèfZog̀bdanodeg̀uZk̀iZd\]Zkjjagc]iZs\gjZ�ak_èfbuZ|aginodZ�kdkuZskmjh]buZk̀iZbemehkaZa]znea]iZbnqmeddkhbvZ[\]b]Z
b\khhZq]ZèZ]h]odag̀eoZtgamZgaZjkj]aZogjluZkckehkqh]ZdgZd\]Zpg̀bdanodeg̀Z�k̀kf]auZ{ao\ed]oduZk̀iẐ_̀]auZk̀iZi]hec]a]iZ
dgZd\]Zpg̀bdanodeg̀Z�k̀kf]aZtgaZbnqmeddkhZdgZd\]Ẑ_̀]aZnjg̀Zogmjh]deg̀ZgtZd\]ZxgarZkbZkZa]ogaiZgtZd\]ZxgarZkbZ
og̀bdanod]iv
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STUVWWVWVWXYZ[\X]̂_̀aXbcdêZ[eĉXf\ZggXĥci_jaXZX[chkXclXjZ_gkXl_agjX̂ahĉefXecXe\aXmndâofXpaĥafadeZe_iaXZeXe\aXadjXclX
aZ[\Xnaaqr

STUVWWVsXt\aXbcdêZ[eĉXf\ZggX̀Z_deZ_dXZeXe\aX]̂cua[eXf_eavXZdjXf\ZggX̀ZqaXZiZ_gZwgaXecXmndâXZdjXx̂[\_ea[evXcdaX̂a[ĉjX
[chkXclXe\aXŷZn_dzfX{e\aX|pa[ĉjXŷZn_dzf|}X_dXzccjXĉjâr

STUVWWVsVWXt\aXpa[ĉjXŷZn_dzfXf\ZggXwaXĥahẐajXZdjX~hjZeajXj~̂_dzXe\aXĥcfa[~e_cdXclXe\aX�ĉqX_dXZ[[ĉjZd[aXn_e\X
ĥc[aj~̂afXfha[_l_ajX_dXe\aX�ha[_l_[Ze_cdfr

STUVWWVsVsX�_dZgXhZk̀ adeXZdjXZdkX̂aeZ_dZzaXf\ZggXdceXwaXj~aXZdjXcn_dzXecXbcdêZ[eĉX~de_gXe\aXĵZn_dzfX̂a[a_iaXe\aX
ZhĥciZgXl̂c̀ Xe\aXx̂[\_ea[eXZdjXe\aXmndâX{ZdjXZggXce\âX[gcfac~eX̂a�~_̂àadefXẐaX̀ae}r

STUVWWVUXt\aXbcdêZ[eĉXf\ZggX̀Z_deZ_dXZggXZhĥciajXhầ _eXĵZn_dzfX_dXZX̀ZddâXfcXZfXecX̀ZqaXe\àXZ[[aff_wgaXecX
zciâd̀ adeX_dfha[eĉfXZdjXce\âXZ~e\ĉ_�ajXZzad[_afrXXxggXZhĥciajXĵZn_dzfXf\ZggXwaXn̂ZhhajvX̀ẐqajXZdjXjag_iâajX
ecXe\aXmndâXn_e\_dXe\_̂ekX{��}XjZkfXclXl_dZgX[c̀ hgae_cdXclXe\aX�ĉqr

STUVWsT����T���������T�������T�����T���T�������
STUVWsVWX�\chXŷZn_dzfXẐaXĵZn_dzfvXj_ZẑZ̀fvXf[\aj~gafvXZdjXce\âXjZeZXfha[_ZggkXĥahẐajXlĉXe\aX�ĉqXwkXe\aX
bcdêZ[eĉXĉXZX�~w[cdêZ[eĉvX�~w�f~w[cdêZ[eĉvX̀Zd~lZ[e~̂âvXf~hhg_âvXĉXj_fê_w~eĉXecX_gg~fêZeaXfc̀ aXhĉe_cdXclX
e\aX�ĉqrXxggXf\chXĵZn_dzfXẐaXe\aXĥcj~[eXZdjXĥchâekXclXe\aXbcdêZ[eĉrXXmdaX[c̀ hgaeaXfaeXclXZggXĥcj~[eXjZeZXZdjX
ZhĥciajX�\chXŷZn_dzfXf\ZggXwaXf~ẁ _eeajXecXe\aXmndâXZfXhẐeXclXe\aX[gcfa�c~eX̂a�~_̂àadefr

STUVWsVsX]̂cj~[eXyZeZXẐaX_gg~fêZe_cdfvXfeZdjẐjXf[\aj~gafvXhâlĉ̀ Zd[aX[\ẐefvX_dfê~[e_cdfvXŵc[\~̂afvXj_ZẑZ̀fvXZdjX
ce\âX_dlĉ̀ Ze_cdXl~̂d_f\ajXwkXe\aXbcdêZ[eĉXecX_gg~fêZeaX̀Zeâ_ZgfXĉXa�~_h̀ adeXlĉXfc̀ aXhĉe_cdXclXe\aX�ĉqr

STUVWsVUX�Z̀hgafXẐaXh\kf_[ZgXa�Z̀hgafXe\ZeX_gg~fêZeaX̀Zeâ_ZgfvXa�~_h̀ adevXĉXnĉq̀ Zdf\_hvXZdjXafeZwg_f\XfeZdjẐjfX
wkXn\_[\Xe\aX�ĉqXn_ggXwaXu~jzajr

STUVWsVUVWXt\aXbcdêZ[eĉXf\ZggXf~ẁ _eXlĉX̂ai_anXecXe\aXx̂[\_ea[eXe\̂c~z\Xe\aXbcdfê~[e_cdX�ZdZzâXfZ̀hgafXclX
Z̀eâ_ZgfXg_feajX~djâXaZ[\Xfa[e_cdXclXe\aXfha[_l_[Ze_cdfrXX�Z̀hgafXf\ZggXwaXĥchâgkXgZwagajXlĉX_jade_l_[Ze_cdvX
[cdf_fe_dzXclXe\aXlcggcn_dzX_dlĉ̀ Ze_cd�XucwXe_egafvXfZ̀hgaXd~̀ wâvXf~ẁ _ff_cdXd~̀ wâvXZdjXgZwagXgẐzaXadc~z\XecX
â[a_iaXx̂[\_ea[eofXfeZ̀hfr

STUVWsVUVsXt\aXbcdêZ[eĉXf\ZggXdceX[c̀ àd[aXnĉqX~djâXfa[e_cdfXclXe\aXfha[_l_[Ze_cdfX~de_gXe\aXx̂[\_ea[eofXZhĥciZgX
_dXn̂_e_dzX_fXcweZ_dajXlĉXZggXg_feajXfZ̀hgafr

STUVWsVUVUXt\aXbcdêZ[eĉXf\ZggXdceX[cdfê~aXZhĥciZgXclXZjiZd[aXfZ̀hgafXZfXeceZgXz~ẐZdeaaXclXZ[[aheZd[aXclX̀Zeâ_ZgfrXX
�Zeâ_ZgfXn_ggXwaXf~wua[eajXecXl_agjX_dfha[e_cdfvXl̂c̀ Xe_̀aXecXe_̀avXZfXnĉqXĥcẑaffafr

STUVWsVUV�X�Z̀hgafXclXfha[_l_[X̀Zd~lZ[e~̂ajXĥcj~[efXf\ZggXwaXZ[[c̀ hZd_ajXn_e\XZhĥcĥ_ZeaX̀Zd~lZ[e~̂âofXg_eâZe~̂aX
ZeXe_̀aXclXf~ẁ _ff_cdr

STUVWsV�X�\chXŷZn_dzfvX]̂cj~[eXyZeZvX�Z̀hgafvXZdjXf_̀_gẐXf~ẁ _eeZgfXẐaXdceXbcdêZ[eXyc[~̀ adefrXt\a_̂Xh~̂hcfaX_fX
ecXjàcdfêZeaX\cnXe\aXbcdêZ[eĉXĥchcfafXecX[cdlĉ̀ XecXe\aX_dlĉ̀ Ze_cdXz_iadXZdjXe\aXjaf_zdX[cd[aheXa�ĥaffajX_dX
e\aXbcdêZ[eXyc[~̀ adefXlĉXe\cfaXhĉe_cdfXclXe\aX�ĉqXlĉXn\_[\Xe\aXbcdêZ[eXyc[~̀ adefX̂a�~_̂aXf~ẁ _eeZgfrXpai_anX
wkXe\aXx̂[\_ea[eXZdjXbcdfê~[e_cdX�ZdZzâX_fXf~wua[eXecXe\aXg_̀_eZe_cdfXclX�a[e_cdfX r¡r¢�Xe\̂c~z\X r¡r¢¡rX
£dlĉ̀ Ze_cdZgXf~ẁ _eeZgfX~hcdXn\_[\Xe\aXbcdfê~[e_cdX�ZdZzâXZdjXx̂[\_ea[eXẐaXdceXa�ha[eajXecXeZqaX̂afhcdf_iaX
Z[e_cdX̀ZkXwaXfcX_jade_l_ajX_dXe\aXbcdêZ[eXyc[~̀ adefrX�~ẁ _eeZgfXe\ZeXẐaXdceX̂a�~_̂ajXwkXe\aXbcdêZ[eXyc[~̀ adefX
Z̀kXwaX̂ae~̂dajXwkXe\aXbcdfê~[e_cdX�ZdZzâXĉXx̂[\_ea[eXn_e\c~eXZ[e_cdr

STUVWsV¤Xt\aXbcdêZ[eĉXf\ZggX̂ai_anXlĉX[c̀ hg_Zd[aXn_e\Xe\aXbcdêZ[eXyc[~̀ adefvXZhĥciavXZdjXf~ẁ _eXecXe\aX
bcdfê~[e_cdX�ZdZzâvX�\chXŷZn_dzfvX]̂cj~[eXyZeZvX�Z̀hgafvXZdjXf_̀_gẐXf~ẁ _eeZgfX̂a�~_̂ajXwkXe\aXbcdêZ[eX
yc[~̀ adefvX_dXZ[[ĉjZd[aXn_e\Xe\aX]̂cua[eXf~ẁ _eeZgXf[\aj~gaXZhĥciajXwkXe\aXbcdfê~[e_cdX�ZdZzâXZdjXx̂[\_ea[eX
ĉvX_dXe\aXZwfad[aXclXZdXZhĥciajX]̂cua[eXf~ẁ _eeZgXf[\aj~gavXn_e\X̂aZfcdZwgaXĥc̀ hedaffXZdjX_dXf~[\Xfa�~ad[aXZfXecX
[Z~faXdcXjagZkX_dXe\aX�ĉqXĉX_dXe\aXZ[e_i_e_afXclXce\âXbcdêZ[eĉfvX�ahẐZeaXbcdêZ[eĉfvXĉXe\aXmndâofXcndXlĉ[afrX
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RSTUVWXYZ[\YWZU]S[̂̂U\WW_TZ[YTÙaYSUYSTUVWX]YZb\YaWXUc[X[dTZUaXUYSTU\WWZeaX[YaWXUWfUYSTUVWXYZ[\YWZg]UhSW_UiZ[̀aXd]jU
kZWeb\YUi[Y[jUh[l_̂T]jU[XeU]alâ[ZU]bmlaYY[̂]ÙaYSUZT̂[YTeUeW\blTXY]U]bmlaYYTeUmnUWYSTZUVWXYZ[\YWZ]o

pqrstusvstURSTUVWXYZ[\YWZU]S[̂̂U]bmlaYU[̂̂UhSW_UiZ[̀aXd]UYS[YU[ZTU\WX]aeTZTeÛWXdÛT[eUaYTl]U[\\WZeaXdUYWUYSTUYalTU
ZTwbaZTlTXY]UWfUYSTUh_T\afa\[YaWX]o

pqrstusvsuURSTUVWXYZ[\YWZU]S[̂̂U]bmlaYUYWUYSTUxZ\SaYT\YUYSZWbdSUYSTUVWX]YZb\YaWXUc[X[dTZU[̂̂UWYSTZU]SW_UeZ[̀aXd]U[XeU
]\STeb̂T]UaXU]bffa\aTXYUYalTUYWU[̂̂ẀU[YÛT[]YUYTXUyz{|ÙWZ}aXdUe[n]UfWZUYSTUxZ\SaYT\Yg]UZT~aT̀oUUx__ZW~[̂U]adX[YbZT]UWfU
VWXYZ[\YWZ]U[XeU[̂̂U]bm�\WXYZ[\YWZ]U[ffT\YTeUmnUYSTÙWZ}U]SẀXUYSTZTaXUlb]YU[__T[ZUWXU[̂̂U]SW_UeZ[̀aXd]UmTfWZTU
]bmla]]aWXUYWUxZ\SaYT\YoUUxU\W_nUWfUhSW_UiZ[̀aXd]U]S[̂̂UmTU_ZW~aeTeUfWZU�̀ XTZg]UZT~aT̀U[]UZTwbT]YTeo

pqrstus�U�nU]bmlaYYaXdUhSW_UiZ[̀aXd]jUkZWeb\YUi[Y[jUh[l_̂T]jU[XeU]alâ[ZU]bmlaYY[̂]jUYSTUVWXYZ[\YWZUZT_ZT]TXY]UYWU
YSTU�̀ XTZjUVWX]YZb\YaWXUc[X[dTZjU[XeUxZ\SaYT\YjUYS[YUYSTUVWXYZ[\YWZUS[]Uyz|UZT~aT̀TeU[XeU[__ZW~TeUYSTljUy�|U
eTYTZlaXTeU[XeU~TZafaTeUl[YTZa[̂]jUfaT̂eUlT[]bZTlTXY]U[XeUfaT̂eU\WX]YZb\YaWXU\ZaYTZa[UZT̂[YTeUYSTZTYWjUWZÙâ̂UeWU]WjU[XeU
y�|U\ST\}TeU[XeU\WWZeaX[YTeUYSTUaXfWZl[YaWXU\WXY[aXTeÙaYSaXU]b\SU]bmlaYY[̂]ÙaYSUYSTUZTwbaZTlTXY]UWfUYSTU�WZ}U[XeU
WfUYSTUVWXYZ[\YUiW\blTXY]o

pqrstus�URSTUVWXYZ[\YWZU]S[̂̂U_TZfWZlUXWU_WZYaWXUWfUYSTU�WZ}UfWZÙSa\SUYSTUVWXYZ[\YUiW\blTXY]UZTwbaZTU]bmlaYY[̂U[XeU
ZT~aT̀UWfUhSW_UiZ[̀aXd]jUkZWeb\YUi[Y[jUh[l_̂T]jUWZU]alâ[ZU]bmlaYY[̂]jUbXYâUYSTUZT]_T\Ya~TU]bmlaYY[̂US[]UmTTXU
ZT~aT̀TeU[XeU[__ZW~TeUmnUYSTUxZ\SaYT\Yo

pqrstus�stU�fUYSTUVWXYZ[\YWZUT̂T\Y]UYWUZT̂T[]TÙWZ}ÙaYSWbYU[__ZW~[̂]jU][lTU]S[̂̂UmTU[YUSa]UZa]}U[XeUT�_TX]To

pqrstus�URSTU�WZ}U]S[̂̂UmTUaXU[\\WZe[X\TÙaYSU[__ZW~TeU]bmlaYY[̂]UT�\T_YUYS[YUYSTUVWXYZ[\YWZU]S[̂̂UXWYUmTUZT̂aT~TeUWfU
ZT]_WX]amâaYnUfWZUeT~a[YaWX]UfZWlUYSTUZTwbaZTlTXY]UWfUYSTUVWXYZ[\YUiW\blTXY]UmnUYSTUxZ\SaYT\Yg]U[__ZW~[̂UWfUhSW_U
iZ[̀aXd]jUkZWeb\YUi[Y[jUh[l_̂T]jUWZU]alâ[ZU]bmlaYY[̂]jUbX̂T]]UYSTUVWXYZ[\YWZUS[]U]_T\afa\[̂̂nUXWYafaTeUYSTUVWX]YZb\YaWXU
c[X[dTZU[XeUxZ\SaYT\YUWfU]b\SUeT~a[YaWXU[YUYSTUYalTUWfU]bmlaYY[̂U[XeUyz|UYSTUxZ\SaYT\YUS[]Uda~TXÙZaYYTXU[__ZW~[̂UYWUYSTU
]_T\afa\UeT~a[YaWXU[]U[UlaXWZU\S[XdTUaXUYSTU�WZ}jUWZUy�|U[UVS[XdTU�ZeTZUWZUVWX]YZb\YaWXUVS[XdTUiaZT\Ya~TUS[]UmTTXU
a]]bTeU[bYSWZa�aXdUYSTUeT~a[YaWXoURSTUVWXYZ[\YWZU]S[̂̂UXWYUmTUZT̂aT~TeUWfUZT]_WX]amâaYnUfWZUTZZWZ]UWZUWla]]aWX]UaXUhSW_U
iZ[̀aXd]jUkZWeb\YUi[Y[jUh[l_̂T]jUWZU]alâ[ZU]bmlaYY[̂]jUmnUYSTUxZ\SaYT\Yg]U[__ZW~[̂UYSTZTWfo

pqrstus�URSTUVWXYZ[\YWZU]S[̂̂UeaZT\YU]_T\afa\U[YYTXYaWXjUaXÙZaYaXdUWZUWXUZT]bmlaYYTeUhSW_UiZ[̀aXd]jUkZWeb\YUi[Y[jU
h[l_̂T]jUWZU]alâ[ZU]bmlaYY[̂]jUYWUZT~a]aWX]UWYSTZUYS[XUYSW]TUZTwbT]YTeUmnUYSTUVWX]YZb\YaWXUc[X[dTZU[XeUxZ\SaYT\YUWXU
_ZT~aWb]U]bmlaYY[̂]oU�XUYSTU[m]TX\TUWfU]b\SUXWYa\TjUYSTUxZ\SaYT\Yg]U[__ZW~[̂UWfU[UZT]bmla]]aWXU]S[̂̂UXWYU[__̂nUYWU]b\SU
ZT~a]aWX]o

pqrstust�URSTUVWXYZ[\YWZU]S[̂̂UXWYUmTUZTwbaZTeUYWU_ZW~aeTU_ZWfT]]aWX[̂U]TZ~a\T]UYS[YU\WX]YaYbYTUYSTU_Z[\Ya\TUWfU
[Z\SaYT\YbZTUWZUTXdaXTTZaXdUbX̂T]]U]b\SU]TZ~a\T]U[ZTU]_T\afa\[̂̂nUZTwbaZTeUmnUYSTUVWXYZ[\YUiW\blTXY]UfWZU[U_WZYaWXUWfU
YSTU�WZ}UWZUbX̂T]]UYSTUVWXYZ[\YWZUXTTe]UYWU_ZW~aeTU]b\SU]TZ~a\T]UaXUWZeTZUYWU\[ZZnUWbYUYSTUVWXYZ[\YWZg]UZT]_WX]amâaYaT]U
fWZU\WX]YZb\YaWXUlT[X]jUlTYSWe]jUYT\SXawbT]jU]TwbTX\T]jU[XeU_ZW\TebZT]oURSTUVWXYZ[\YWZU]S[̂̂UXWYUmTUZTwbaZTeUYWU
_ZW~aeTU_ZWfT]]aWX[̂U]TZ~a\T]UaXU~aŴ[YaWXUWfU[__̂a\[m̂TÛ[̀o

pqrstust�stU�fU_ZWfT]]aWX[̂UeT]adXU]TZ~a\T]UWZU\TZYafa\[YaWX]UmnU[UeT]adXU_ZWfT]]aWX[̂UZT̂[YTeUYWU]n]YTl]jUl[YTZa[̂]jUWZU
Twba_lTXYU[ZTU]_T\afa\[̂̂nUZTwbaZTeUWfUYSTUVWXYZ[\YWZUmnUYSTUVWXYZ[\YUiW\blTXY]jUYSTU�̀ XTZU[XeUYSTUxZ\SaYT\YÙâ̂U
]_T\afnU[̂̂U_TZfWZl[X\TU[XeUeT]adXU\ZaYTZa[UYS[YU]b\SU]TZ~a\T]Ulb]YU][Ya]fnoURSTUVWXYZ[\YWZU]S[̂̂UmTUTXYaŶTeUYWUZT̂nU
b_WXUYSTU[eTwb[\nU[XeU[\\bZ[\nUWfUYSTU_TZfWZl[X\TU[XeUeT]adXU\ZaYTZa[U_ZW~aeTeUaXUYSTUVWXYZ[\YUiW\blTXY]oURSTU
VWXYZ[\YWZU]S[̂̂U\[b]TU]b\SU]TZ~a\T]UWZU\TZYafa\[YaWX]UYWUmTU_ZW~aeTeUmnU[XU[__ZW_Za[YT̂nÛa\TX]TeUeT]adXU_ZWfT]]aWX[̂jU
S̀W]TU]adX[YbZTU[XeU]T[̂U]S[̂̂U[__T[ZUWXU[̂̂UeZ[̀aXd]jU\[̂\b̂[YaWX]jU]_T\afa\[YaWX]jU\TZYafa\[YaWX]jUhSW_UiZ[̀aXd]jU[XeU
WYSTZU]bmlaYY[̂]U_ZT_[ZTeUmnU]b\SU_ZWfT]]aWX[̂oUhSW_UiZ[̀aXd]jU[XeUWYSTZU]bmlaYY[̂]UZT̂[YTeUYWUYSTU�WZ}jUeT]adXTeUWZU
\TZYafaTeUmnU]b\SU_ZWfT]]aWX[̂jUafU_ZT_[ZTeUmnUWYSTZ]jU]S[̂̂UmT[ZU]b\SU_ZWfT]]aWX[̂g]ÙZaYYTXU[__ZW~[̂ÙSTXU]bmlaYYTeUYWU
YSTUxZ\SaYT\YoURSTU�̀ XTZjUYSTUxZ\SaYT\YjU[XeUYSTUVWX]YZb\YaWXUc[X[dTZU]S[̂̂UmTUTXYaŶTeUYWUZT̂nUb_WXUYSTU[eTwb[\nU[XeU
[\\bZ[\nUWfUYSTU]TZ~a\T]jU\TZYafa\[YaWX]jU[XeU[__ZW~[̂]U_TZfWZlTeUWZU_ZW~aeTeUmnU]b\SUeT]adXU_ZWfT]]aWX[̂]jU_ZW~aeTeU
YSTU�̀ XTZU[XeUxZ\SaYT\YUS[~TU]_T\afaTeUYWUYSTUVWXYZ[\YWZUYSTU_TZfWZl[X\TU[XeUeT]adXU\ZaYTZa[UYS[YU]b\SU]TZ~a\T]Ulb]YU
][Ya]fnoUkbZ]b[XYUYWUYSa]UhT\YaWXU�oz�oz{jUYSTUxZ\SaYT\YÙâ̂UZT~aT̀U[XeU[__ZW~TUWZUY[}TUWYSTZU[__ZW_Za[YTU[\YaWXUWXU
]bmlaYY[̂]UWX̂nUfWZUYSTÛalaYTeU_bZ_W]TUWfU\ST\}aXdUfWZU\WXfWZl[X\TÙaYSUaXfWZl[YaWXUda~TXU[XeUYSTUeT]adXU\WX\T_YU
T�_ZT]]TeUaXUYSTUVWXYZ[\YUiW\blTXY]oURSTUVWX]YZb\YaWXUc[X[dTZU]S[̂̂UZT~aT̀U]bmlaYY[̂]UfWZU]TwbTX\aXdjU
\WX]YZb\Y[mâaYnjU[XeU\WWZeaX[YaWXUal_[\Y]UWXUWYSTZUVWXYZ[\YWZ]o
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RSTUVWUVXUWYZ[Y\]̂Y_̀a\bcd\Yèdfĝa\hYb̂ifjb̂Y\]̂Y_̀a\bcd\̀bkhYl̂hjmaYnb̀[̂hhj̀acoY\̀Yd̂b\j[pY\]c\Y\]̂Yq b̀rY]chYŝ âY
n̂b[̀bĝlYjaYcdd̀blcad̂Ytj\]Y\]̂Yl̂hjmaYdbj\̂bjcuY\]̂Y_̀a\bcd\̀bYh]cooY[fbajh]Yhfd]Yd̂b\j[jdc\j̀ahY\̀Y\]̂Y_̀ah\bfd\j̀aY
vcacm̂bYcalYwbd]j\̂d\Yc\Y\]̂Y\jĝYcalYjaY\]̂Y[̀bgYhn̂dj[ĵlYspY\]̂Ywbd]j\̂d\x

RSTUVWUVVYwooYh]̀nYlbctjamhY[̀bYcapYcbd]j\̂d\fbcouYh\bfd\fbcouYĝd]cajdcoỲbŶôd\bjdcoYt̀brYgfh\YŝYhfsgj\\̂lY\̀Y\]̂Y
wbd]j\̂d\Y\]b̀fm]Y\]̂Y_̀ah\bfd\j̀aYvcacm̂bxYYy]̂Y_̀a\bcd\̀bYb̂nb̂ĥa\hYcalYtcbbca\hY\]c\YcooYh]̀nYlbctjamhYh]cooYŝY
nb̂ncb̂lYspYn̂bh̀ahYcalŶa\j\ĵhYǹhĥhhjamŶzn̂b\jĥYcalŶzn̂bĵad̂YjaY\]̂Y\bcl̂Y[̀bYt]jd]Y\]̂Yh]̀nYlbctjamYjhY
nb̂ncb̂lYcaluYj[Yb̂ifjb̂lYspY\]̂Ywbd]j\̂d\ỲbYcnnojdcsôYoctuYspYcYojd̂aĥlŶamjâ b̂x

RSTUVWUVVUVY{cd]Yh]̀nYlbctjamYh]cooYd̀a\cjaYcY\j\ôYsòdrYtj\]Ynb̀|jhj̀ahY[̀bY\]̂Y[̀oòtjam}
~���fgŝbYcalYyj\ôỲ[Yebctjamx
~��ec\̂Ỳ[YebctjamỲbY�̂|jhj̀ax
~���cĝ Ỳ[Ynb̀�̂d\x
~���cĝ Ỳ[Y_̀a\bcd\̀bỲbY�fs�d̀a\bcd\̀bYhfsgj\\jamYebctjamx
~���n̂dj[jdc\j̀aY�̂d\j̀aYyj\ôYcalY�fgŝbx
~��YYY�ncd̂Y[̀bYwbd]j\̂d\khY�\cgnYcalY�̂d̂j|̂lY�\cgnhx

RSTUVWUVVUWY{cd]Yh]̀nYlbctjamYh]cooY]c|̂Yojh\̂lỲaYj\YcooY_̀a\bcd\Y�̂[̂b̂ad̂YebctjamY�fgŝbhYnofhY�]̀nYebctjamY
�fgŝbhỲaYb̂oc\̂lYt̀brYspỲ\]̂bY�fsd̀a\bcd\̀bhYj[Yc|cjocsôx

RSTUVWUVVUTY{cd]Yh]̀nYlbctjamYhfsgjhhj̀aYh]cooY]c|̂Yjaljdc\̂lỲaY\]̂YlbctjamYfal̂bY\]̂Yhfsgjhhj̀aYafgŝbY~t]̂\]̂bY
[jbh\uYĥd̀aluY\]jbluŶ\dx�x

RSTUVWUVVU�Y�]̀nYlbctjamhY[̀bYt̀brỲ[ỲâY\bcl̂Yh]cooYŝYd]̂dr̂lYspY�fs�d̀a\bcd\̀bhỲ[Yb̂oc\̂lY\bcl̂huYcalYh]cooY]c|̂Y
b̂d̂j|̂lY\]̂jbYh\cgnỲ[Ycnnb̀|coYŝ[̀b̂YŝjamYhfsgj\\̂lY\̀Y\]̂Ywbd]j\̂d\x

RSTUVWUVVU�Y{cd]Yh]̀nYlbctjamYhfsgjhhj̀aYc[\̂bY\]̂Y[jbh\Yhfsgjhhj̀aYh]cooYŝYdôcbỲ[YcooYnb̂|j̀fhYh\cgnhx

RSTUVWUVWY_̀a\bcd\̀bYh]cooYd̀ggfajdc\̂YcalYhfnnopY�]̀nYebctjamhY\̀Ỳ\]̂bY_̀a\bcd\̀bhY\̀Ŷahfb̂Ynb̀n̂bY
d̀ b̀ljac\j̀ax

RSTUVTS���S��S����
RSTUVTUVYy]̂Y_̀a\bcd\̀bYh]cooY]c|̂Yojgj\̂lYcdd̂hhY\̀Y\]̂Yhj\̂ỲaY\]̂Yjahjl̂YcalỲf\hjl̂Ỳ[Y\]̂YsfjoljamY

RSTUVTUVUVYy]̂Y�tâbkhY�̂nb̂ĥa\c\j|̂Yh]cooŶh\csojh]Y\]̂Yojgj\hỲ[Y\]̂Yd̀ah\bfd\j̀aYhj\̂YjaYcllj\j̀aY\̀YcapYd̀a\bcd\Y
ojgj\YojâhYh]̀taỲaY\]̂YlbctjamhxYYy]̂Y_̀a\bcd\̀bYh]cooYd̀a\jaf̂Y]jhỲn̂bc\j̀ahYtj\]jaY\]̂ĥYojgj\huYfaôhhYfǹaY
tbj\\̂aYb̂if̂h\YcalYb̂nopuYcY|cbjcad̂YjhYcmb̂̂lY\̀YspY\]̂Y_̀ah\bfd\j̀aYvcacm̂bYcalY\]̂Y�tâbxYYy]̂Y_̀a\bcd\̀bYh]cooYŝY
b̂hǹahjsôY[̀bY\b̂hnchhjamỲaYcal�̀bYlcgcm̂Y\̀Ỳ\]̂bYnb̀n̂b\pYspYcapỲ[Y]jhŶgnòp̂ ĥỲbY]jhYhfsd̀a\bcd\̀bhkY
ĝnòp̂ ĥx

RSTUVTUVUWYy]̂Y_̀a\bcd\̀bkhYbjm]\Y\̀Ŷa\bpYcalYfĥY\]̂b̂̀ [YcbjĥhYh̀ôopY[b̀gY\]̂Yn̂bgjhhj̀aYmbca\̂lYspY\]̂Y�tâbY
fal̂bY\]̂Y_̀a\bcd\Yèdfĝa\hx

RSTUVTUVUTYy]̂Y_̀a\bcd\̀bYh]cooYŝYb̂ifjb̂lY\̀Yn̂b[̀bgY\]̂Yt̀brỲ[Y\]̂Y�b̀�̂d\Ytj\]YàYja\̂bbfn\j̀aY\̀Y\]̂Y�d]̀ òY
ejh\bjd\khỲn̂bc\j̀ahxYYwapYt̀brYt]jd]YtjooYja\̂b[̂b̂Ytj\]Y\]̂Y�d]̀ òYejh\bjd\hkỲn̂bc\j̀ahYh]cooYŝYn̂b[̀bĝlỲaY
|̂̂ajamhYcalYt̂ r̂̂alhYt]̂aY\]̂Y�tâbkhY[cdjoj\ĵhYcb̂Yà\YjaỲn̂bc\j̀axYYwooYd̀h\hYjadfbb̂lYspY\]̂Y�tâbY\̀Ygcr̂Y\]̂Y
[cdjoj\ĵhYc|cjocsôYlfbjamY\]̀ĥY\jĝhYh]cooYŝYs̀bâYspY\]̂Y_̀a\bcd\̀bxYYy]̂Y�tâbYb̂ĥb|̂hY\̀Yj\ĥo[Y\]̂Ybjm]\Y\̀Y
l̂\̂bgjâYt]c\Yt̀brYtjooY�ja\̂b[̂b̂�Ytj\]Yj\hỲn̂bc\j̀ahYcalYhcjlYl̂\̂bgjac\j̀aYh]cooYŝY[jacox

RSTUVTUWYy]̂Y_̀a\bcd\̀bYh]cooYd̀ b̀ljac\̂Y\]̂Y_̀a\bcd\̀bkhỲn̂bc\j̀ahYtj\]uYcalYĥdfb̂Y\]̂Ycnnb̀|coỲ[uY\]̂Y_̀ah\bfd\j̀aY
vcacm̂bYŝ[̀b̂YfhjamYcapYǹb\j̀aỲ[Y\]̂Yhj\̂x

RSTUVTUWUVY�aopYgc\̂bjcohYcalŶifjnĝa\Yt]jd]Ycb̂Y\̀YŝYfĥlYljb̂d\opYjaY\]̂Yq b̀rYh]cooYŝYsb̀fm]\Y\̀YcalYh\̀b̂lỲaY
\]̂Y�b̀�̂d\Yhj\̂YspY\]̂Y_̀a\bcd\̀bxYYw[\̂bŶifjnĝa\YjhYàYòam̂bYb̂ifjb̂lY[̀bY\]̂Yq b̀ruYj\YjhY\̀YŝYnb̀gn\opYb̂g̀ |̂lY
[b̀gY\]̂Y�b̀�̂d\Yhj\̂xYY�b̀\̂d\j̀aỲ[Yd̀ah\bfd\j̀aYgc\̂bjcohYcalŶifjnĝa\Yh\̀b̂lYc\Y\]̂Y�b̀�̂d\Yhj\̂Y[b̀gYt̂c\]̂buY\]̂[\uY
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RSTSUVWXSYRXSZZX[\]V̂XSR_V̂̀a\bXàX̀[ZVZbX\]VX̂V̀c[ỲadaZa\bX[eX\]VXf[Y\̂Sg\[̂hXXi]VXf[Y\̂Sg\[̂X̀]SZZXdVX]VZRX̂V̀c[ỲadZVX
e[̂X̂VcSầWXcS\g]aYUWX[̂XgZVSYaYUXŜàaYUXê[TX̀jg]Xj̀Vh

klmnomnpnpXi]VXf[Y\̂Sg\[̂X̀]SZZXĉ[_aRVXSZZX\VTc[̂ŜbXSggV̀̀XqSZrqSb̀WXd[\]XaY\V̂a[̂XSYRXVs\V̂a[̂WX\VTc[̂ŜbX
cŜ\a\a[YaYUXSYRX\]VXZarVXYVgV̀̀ ŜbX\[Xg[TcZV\VX\]VX[cV̂S\a[ỲhXXi]VXf[Y\̂Sg\[̂X̀]SZZXTSaY\SaYXaYXSYXjY[d̀\̂jg\VRX
g[YRa\a[YXSZZXVY\̂SYgV̀XSYRt[̂XVsa\̀Xê[TXĉV̀VY\XdjaZRaYÙh

klmnomnmXi]VXf[Y\̂Sg\[̂XSYRXSYbXVY\a\bXe[̂Xq]ag]X\]VXf[Y\̂Sg\[̂XàX̂V̀c[ỲadZVX̀]SZZXY[\XV̂Vg\XSYbX̀aUYX[YX\]VXû[vVg\X
à\VXqa\][j\X\]VXq̂a\\VYXg[ỲVY\X[eX\]VXwqYV̂WXq]ag]XTSbXdVXqa\]]VZRXaYX\]VX̀[ZVXRàĝV\a[YX[eX\]VXwqYV̂h

klmnomnxXya\][j\Xĉa[̂XScĉ[_SZX[eX\]VXwqYV̂WX\]VXf[Y\̂Sg\[̂X̀]SZZXY[\XcV̂Ta\XSYbXq[̂rV̂̀X\[Xj̀VXSYbXVsà\aYUXeSgaZa\aV̀X
S\X\]VXû[vVg\X̀a\VWXaYgZjRaYUWXqa\][j\XZaTa\S\a[YWXZS_S\[̂aV̀WX\[aZV\̀WXVY\̂SYgV̀WXSYRXcŜraYUXŜVS̀X[\]V̂X\]SYX\][̀VX
RV̀aUYS\VRXdbX\]VXwqYV̂hXXya\][j\XZaTa\S\a[YX[eXSYbX[\]V̂Xĉ[_àa[YX[eX\]VXf[Y\̂Sg\XR[gjTVY\̀WX\]VXf[Y\̂Sg\[̂X̀]SZZX
j̀VX]àXdV̀\XVee[̂\̀X\[Xg[TcZbXqa\]XSZZX̂jZV̀XSYRX̂VUjZS\a[ỲXĉ[TjZUS\VRXdbX\]VXwqYV̂XaYXg[YYVg\a[YXqa\]X\]VXj̀VXSYRX
[ggjcSYgbX[eX\]VXû[vVg\X̀a\VXSYRX\]VXzjaZRaYUXS̀XSTVYRVRXê[TX\aTVX\[X\aTVhXXi]VXf[Y\̂Sg\[̂X̀]SZZXaTTVRaS\VZbXY[\aebX
\]VXwqYV̂XaYXq̂a\aYUXaeXRĵaYUX\]VXcV̂e[̂TSYgVX[eX\]VXy[̂rX\]VXf[Y\̂Sg\[̂XeaYR̀Xg[TcZaSYgVXqa\]XSYbXc[̂\a[YX[eX\]VX
ĵZV̀XSYRX̂VUjZS\a[ỲX\[XdVXaTĉSg\agSdZVWX̀V\\aYUXe[̂\]X\]VXĉ[dZVT̀X[eX̀jg]Xg[TcZaSYgVXSYRX̀jUUV̀\aYUXSZ\V̂YS\a_V̀X
\]̂[jU]Xq]ag]X\]VX̀STVX̂V̀jZ\̀XaY\VYRVRXdbX̀jg]Xc[̂\a[ỲX[eX\]VX̂jZV̀XSYRX̂VUjZS\a[ỲXgSYXdVXSg]aV_VRhXXi]VXwqYV̂X
TSbWXaYX\]VXwqYV̂{̀X̀[ZVXRàĝV\a[YWXSR[c\X̀jg]X̀jUUV̀\a[ỲWXRV_VZ[cXYVqXSZ\V̂YS\a_V̀X[̂X̂V|jâVXg[TcZaSYgVXqa\]X\]VX
Vsà\aYUX̂V|jâVTVY\̀X[eX\]VX̂jZV̀XSYRX̂VUjZS\a[ỲhXXi]VXf[Y\̂Sg\[̂X̀]SZZXSZ̀[Xg[TcZbXqa\]XSZZXaỲĵSYgVX̂V|jâVTVY\̀X
SYRXg[ZZVg\a_VXdŜUSaYaYUXSÛVVTVY\̀XSccZagSdZVX\[Xj̀VXSYRX[ggjcSYgbX[eX\]VXû[vVg\X̀a\VXSYRX\]VXzjaZRaYUh

klmnomnxnoX}ZZXf[Y\̂Sg\[̂X̀]SZZXg[YeaYVX\]VâXj̀VX[eX\]VXĉVTàV̀Xe[̂XSZZXcĵc[̀V̀WX\[X\]VXŜVS̀X[ggjcaVRXdbX\]VX
g[Ỳ\̂jg\a[YXSYRX̂VZS\VRX̀\[̂SUVXŜVS̀XS̀XSYRXaeX̀][qYh

klmnomnxnpXi]VX̂V̀c[ỲadaZa\bXe[̂X\]VX̀SeVXq[̂raYUXg[YRa\a[ỲXS\X\]VX̀a\VX̀]SZZXdVX\]VXf[Y\̂Sg\[̂{̀hXi]VX}̂g]a\Vg\WX
wqYV̂{̀X~VĉV̀VY\S\a_VXSYRXwqYV̂X̀]SZZXY[\XdVXRVVTVRX\[X]S_VXSYbX̂V̀c[ỲadaZa\bX[̂XZaSdaZa\bXaYXg[YYVg\a[YX\]V̂Vqa\]h

klmnomn�Xf[Y\̂Sg\[̂{̀WX\]VâXq[̂rV̂̀WX̀jccZaV̂̀WXV\ghXqaZZXdVX]VZRX\[XSR]V̂VX̀\̂ag\ZbX\[X\]VX̂V|jâVTVY\̀X]V̂VaYdVe[̂VX
\̀S\VRWXSYRX̀]SZZXY[\X[ggjcbX[̂XgŜ̂bX\̂SeeagX\]̂[jU]X[\]V̂XcŜ\̀X[eX\]VX̀a\VX[̂XaY\V̂a[̂X[eXĉV̀VY\XdjaZRaYÙXVsgVc\XdbX
c̀VgaeagXcV̂Tà̀a[YX[eX\]VXf[Ỳ\̂jg\a[YX�SYSUV̂h

klmnomn�Xi]VXf[Y\̂Sg\[̂X̀]SZZX̂VcSâX[̂X̂VcZSgVXSYbXVsà\aYUX\̂VV̀WX̀]̂jddV̂bX[̂X[\]V̂XcZSY\aYUXRSTSUVRXdbX[cV̂S\a[ỲX
SYRt[̂Xq[̂rV̂̀XVTcZ[bVRXaYXcV̂e[̂TSYgVX[eXa\̀Xg[Y\̂Sg\h

klmnomn�Xf[Y\̂Sg\[̂X̀]SZZXaỲĵVX\]S\X\]VXy[̂rWXS\XSZZX\aTV̀WXàXcV̂e[̂TVRXaYXSXTSYYV̂X\]S\XSee[̂R̀X̂VS̀[YSdZVXSggV̀̀WX
d[\]X_V]agjZŜXSYRXcVRV̀\̂aSYWX\[X\]VX̀a\VX[eX\]VXy[̂rXSYRXSZZXSRvSgVY\XŜVS̀hXXi]VXy[̂rX̀]SZZXdVXcV̂e[̂TVRWX\[X\]VX
ejZZV̀\XVs\VY\X̂VS̀[YSdZbXc[̀ àdZVWXaYX̀jg]XSXTSYYV̂X\]S\XcjdZagXŜVS̀XSRvSgVY\X\[X\]VX̀a\VX[eX\]VXy[̂rX̀]SZZXdVXêVVXê[TX
SZZXRVd̂àWXdjaZRaYUXTS\V̂aSZ̀XSYRXV|jacTVY\XZarVZbX\[XgSj̀VX]S�ŜR[j̀Xg[YRa\a[ỲhXXya\][j\XZaTa\S\a[YX[eXSYbX[\]V̂X
ĉ[_àa[YX[eX\]VXf[Y\̂Sg\X�[gjTVY\̀WXf[Y\̂Sg\[̂X̀]SZZXj̀VXa\̀XdV̀\XVee[̂\̀X\[XTaYaTa�VXSYbXaY\V̂eV̂VYgVXqa\]X\]VX
[ggjcSYgbX[̂XdVYVeagaSZXj̀VX[eX���XSYbXŜVS̀XSYRXdjaZRaYÙXSRvSgVY\X\[X\]VX̀a\VX[eX\]VXy[̂rX[̂X���X\]VXzjaZRaYUXaYX\]VX
V_VY\X[eXcŜ\aSZX[ggjcSYgbWXS̀XT[̂VX̀cVgaeagSZZbXRV̀ĝadVRXaYXuŜSÛSc]X�h�h

klmnomn�noXi]VXf[Y\̂Sg\[̂X̀]SZZXĉ[_aRVXejZZXSYRXêVVXSggV̀̀Xe[̂X\]VX}̂g]a\Vg\WXwqYV̂{̀X~VĉV̀VY\S\a_VWXwqYV̂XSYRt[̂X
\]VâX̂VĉV̀VY\S\a_V̀WX\[XaỲcVg\Xv[dXTS\V̂aSZ̀WXV|jacTVY\WXeSd̂agS\a[YWXeSgaZa\aV̀WXSYRX̀\[̂SUVXZ[gS\a[ỲWXS\XSYRXSqSbX
ê[TX\]VXv[dX̀a\Vh

klmnomn�X�TcZ[bVV̀WX_V]agZV̀WXV|jacTVY\XSYRXTS\V̂aSZX[eX\]VXf[Y\̂Sg\[̂XSYRX[eXSZZX[\]V̂̀Xj\aZa�VRXdbX\]VXf[Y\̂Sg\[̂Xe[̂X
\]VXcV̂e[̂TSYgVX[eXa\̀Xq[̂rWX̀]SZZXVY\V̂X[Y\[X\]VXg[Ỳ\̂jg\a[YX̀a\VX[YZbXS\X\][̀VXZ[gS\a[ỲXRV̀aUYS\VRX[̂XScĉ[_VRXdbX\]VX
f[Ỳ\̂jg\a[YX�SYSUV̂h

klmnomn�Xi]VXf[Y\̂Sg\[̂X̀]SZZXeSTaZaŜa�VXa\̀VZeXqa\]XSYbXSggV̀̀XSYRX̀\[̂SUVX̂V|jâVTVY\̀X̀V\Xe[̂\]XaYX\]VX
�jccZVTVY\ŜbXf[YRa\a[ỲXSYRX�a_àa[YX�XSYRX̀]SZZXdVX̀jdvVg\X\[X\]VThXXi]VXf[Y\̂Sg\[̂X̀]SZZXĉ[cV̂ZbXTSaY\SaYXSZZX
SggV̀̀X\[Xq[̂rXSYRX̀\[̂SUVXŜVS̀X̀[X\]S\X\]V̂VXqaZZXdVXg[Y\aYj[j̀XjYaTcVRVRXSggV̀̀X\[X\]VXq[̂rX̀a\VXaYXSZZX̀VS̀[ỲX[eX
\]VXbVŜWX[YXSZZX̂VUjZŜXq[̂raYUXRSb̀XSYRXSZZX̂VUjZŜXq[̂raYUX][ĵ̀X[eXSYbXSYRXSZZX\̂SRV̀XVTcZ[bVRXdbXSZZXg[Y\̂Sg\[̂̀X
RĵaYUXq[̂rXS\X\]àX̀a\Vh
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RSTUVTUVWXYZ[\X]̂_̀Xab̀c_[b]dXef̂_g]XhZiXbĵcklbZeX]̀h[[XmbXkhfgbiXnfX]enfbiXocècZXèbXonfgXhfbh]XhfbXhm]n[̂eb[\X
Zb_b]]hf\XpnfXkbfpnflcZqXèbXonfgdXpnfXèbX[bZqèXnpXeclbXèheXkhfec_̂[hfXk̀h]bXnpXonfgXc]XkbfpnflbirXXs[[XnèbfX
_nZefh_enft]Xab̀c_[b]XhZiunfXblk[n\bb]XhZiunfXonfgbf]tXab̀c_[b]XcZ_[̂icZqXkh]]bZqbfX_hf]X]̀h[[XmbXkhfgbiXnppXèbX]cebrXX
v̀bfbXhfbXZnXbw_bkecnZ]XenXèbXf̂[br

RSTUVTUVVXxeX]̀h[[XmbXèbXfb]knZ]cmc[ce\XnpXèbXynZefh_enfXenXkfnacibXZb_b]]hf\XhZiXfbĵcfbiX]b_̂fce\Xlbh]̂fb]XenX
hibĵheb[\X]hpbq̂hfiXèbX_nZ]ef̂_ecnZX]cebXpfnlXahZih[c]lXhZiXcZef̂]cnZXnpX̂ZĥènfczbiXkbf]nZ]r

RSTUVTUVVUVXv̀bXynZefh_enfX]̀h[[X]̂mlceXèbXlbhZ]XhZiXlbèni]XnpX]b_̂fce\XenXèbXYoZbfXèfn̂q̀XèbXYoZbft]X
fbkfb]bZehecabXpnfXhkkfnah[rXXv̀bXkfn{b_eX]cebXl̂ ]eXmbX]b_̂fbiX|}X̀n̂f]XhXih\dX]babZX~��Xih\]XhXobbgXcZ_[̂icZqX
ǹ[cih\]r

RSTUVTUVVU�Xs[[Xonfgbf]XhZiXblk[n\bb]XnpXhZ\XynZefh_enfXhfbXkfǹcmcebiXpfnl�
�rXXvfb]kh]]cZqXnfX[bhacZqXhZ\Xab̀c_[bXnZXhZ\Xkfnkbfe\XZneXh]]cqZbiXm\XèbXYoZbfXh]X]beXh]cibXpnfXèbX̂]bXnpX
èbXynZefh_enfr

|rX[bhacZqXhZ\Xab̀c_[bXnZXèbXqfn̂Zi]X̂Z[b]]XceXc]X[n_gbiXhZiXèbXcqZcecnZXgb\]Xfblnabir

RSTUVTUVVUTXs[[Xblk[n\bb]XnfXkbf]nZ]XbZebfcZqXèbXkfnkbfe\X]̂ffn̂ZicZqXèbXph_c[cecb]Xhppb_ebiXm\XèbX_nZ]ef̂_ecnZXhfbX
fb]efc_ebiXenXèbXcllbichebXhfbhXnpXonfgrXXYZ[\Xkbf]nZ]X̀hacZqXnppc_ch[Xm̂]cZb]]Xoc[[XmbXhilceebiXenXèbX_nZ]ef̂_ecnZX
]cebr

RSTUVTUVVU�X�̂[b]XnpXynZî_e

�r �nX]lngcZqXc]Xh[[nobiXhZ\òbfbXnZX]_̀nn[Xkfnkbfe\XkbfXèbX�boX�nfgX�ehebX[horXX�cn[henf]XhfbX]̂m{b_eX
enXhX��d���XpcZbXhZiunfXmhZc]̀lbZeXpfnlXèbXkfnkbfe\r

|r �nXifcZgcZqXnpXh[_ǹn[c_Xmbabfhqb]XnfX̂]bXnpX_nZefn[[biX]̂m]ehZ_b]Xh[[nobiXnZXèbXqfn̂Zi]rXX�nX
fbknfecZqXenXonfgXclkhcfbiXm\Xh[_ǹn[XnfX_nZefn[[biX]̂m]ehZ_b]Xh[[nobirXXv̀bXynZefh_enfXmbhf]XèbX
fb]knZ]cmc[ce\XnpXibebflcZcZqXcpXce]dXnfXce]X]̂m_nZefh_enf]dXblk[n\bb]XhfbXclkhcfbiXòc_̀Xon̂[iX
{bnkhficzbXèbX]hpbe\XnpXèbXk̂m[c_dXèbXblk[n\bb]XnpXnèbfXynZefh_enf]XhZiXèbcfX�̂m_nZefh_enf]dXèbX
YoZbfdXsf_̀ceb_edXhZiXynZ]ef̂_ecnZX�hZhqbfr

�r s[[XynZefh_enf]dX]̂m_nZefh_enf]dX]̂kk[cbf]XhZiXèbcfXblk[n\bb]XhfbXenXfbpfhcZXpfnlX_nZabf]cZqXocèX
]_̀nn[Xkbf]nZZb[XhZiX]êibZe]rXXsZ\X_nZ]ef̂_ecnZXblk[n\bb]Xpn̂ZiXincZqX]nXoc[[XmbXfblnabiXpfnlXèbX
]cebrXX�YXyY����xysvxY�X��v����X�Y�����Xs��X�v����v�X�x��X��XvY���sv��r

}rs[[XynZefh_enf]dX]̂m_nZefh_enf]dX]̂kk[cbf]dXhZiXèbcfXblk[n\bb]XhfbXenXfbpfhcZXpfnlX̂]cZqXcZib_bZeX
[hZq̂hqbrXXs[[XincZqX]nXoc[[XmbXfblnabiXpfnlXèbX]cebrXXsfeonfgXhZiXib_nfhecnZXpn̂ZiXnZXab̀c_[b]X
mb[nZqcZqXenXynZefh_enf]XnfX�̂m_nZefh_enft]Xblk[n\bb]XkhfgbiXnZXnfXZbhfXèbX]_̀nn[Xkfnkbfe\Xòc_̀X
_nZehcZXnm]_bZce\dX[boiXnfXcZib_bZeX[hZq̂hqbXnfXkc_êfb]XnfX]\lmn[]XèheXpnfb]bbhm[\X_n̂[iX_ĥ]bXhX
ic]f̂kecnZXenXèbXbî_hecnZh[XbZacfnZlbZeX]̀h[[XbcèbfXmbX_nabfbiXnfXfblnabiXpfnlXèbX[n_hecnZr

�r s[[X_nZ]ef̂_ecnZXkbf]nZZb[XenXobhfXk̀nenXx�Xmhiqb]rXX�̀nenXx�Xmhiqb]XhfbXenXmbXkfnacibiXm\XèbX
ynZefh_enfXhZiXfb_bcabXYoZbft]Xhkkfnah[r

�rXXXXv̀bX̂]bXnpXfhicn]dXehkbXk[h\bf]dXhZiXèbX[cgbXc]XkfǹcmcebiXocècZXèbX{nmX]cebr

RSTUV�S�������S���S ��¡¢���
RSTUV�UVXv̀bXynZefh_enfX]̀h[[XmbXfb]knZ]cm[bXpnfX_̂eecZqdXpceecZqdXnfXkhe_̀cZqXfbĵcfbiXenX_nlk[bebXèbX�nfgXnfXenXlhgbX
ce]Xkhfe]XpceXenqbèbfXkfnkbf[\rXs[[Xhfbh]XfbĵcfcZqX_̂eecZqdXpceecZqdXnfXkhe_̀cZqX]̀h[[XmbXfb]enfbiXenXèbX_nZicecnZXbwc]ecZqX
kfcnfXenXèbX_̂eecZqdXpceecZqdXnfXkhe_̀cZqdX̂Z[b]]Xnèbfoc]bXfbĵcfbiXm\XèbXynZefh_eX�n_̂lbZe]r

RSTUV�U�Xv̀bXynZefh_enfX]̀h[[XZneXihlhqbXnfXbZihZqbfXhXknfecnZXnpXèbX�nfgXnfXp̂[[\XnfXkhfech[[\X_nlk[bebiX
_nZ]ef̂_ecnZXnpXèbXYoZbfdX�bkhfhebXynZefh_enf]dXnfXnpXnèbfXynZefh_enf]Xm\X_̂eecZqdXkhe_̀cZqdXnfXnèbfoc]bXh[ebfcZqX
]̂_̀X_nZ]ef̂_ecnZdXnfXm\Xbw_hahecnZrXv̀bXynZefh_enfX]̀h[[XZneX_̂eXnfXnèbfoc]bXh[ebfX_nZ]ef̂_ecnZXm\XèbXYoZbfdX
�bkhfhebXynZefh_enf]dXnfXm\XnèbfXynZefh_enf]Xbw_bkeXocèXofceebZX_nZ]bZeXnpXèbXynZ]ef̂_ecnZX�hZhqbfdXYoZbfdXhZiX
]̂_̀XnèbfXynZefh_enf]XnfX�bkhfhebXynZefh_enf]rXynZ]bZeX]̀h[[XZneXmbX̂Zfbh]nZhm[\Xocè̀ b[irXv̀bXynZefh_enfX]̀h[[XZneX
Ẑfbh]nZhm[\Xocè̀ n[idXpfnlXèbX�bkhfhebXynZefh_enf]dXnèbfXynZefh_enf]dXnfXèbXYoZbfdXce]X_nZ]bZeXenX_̂eecZqXnfX
nèbfoc]bXh[ebfcZqXèbX�nfgr

RSTUV�UTXYZ[\Xefhib]Xkbf]nZ]X]gc[[biXhZiXbwkbfcbZ_biXcZX_̂eecZqXhZiXkhe_̀cZqX]̀h[[XkbfpnflX]̂_̀Xonfgr
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RSTUVWUWXYZ[\[X\[]̂_\[̀aXXbcdZXefgh\cdhf\Xi[jf\[Xkhc\h_glXmf\nXkZcooXdfgk̂ohXm_hZXhZ[Xefgkh\̂dh_fgXpcgcl[\Xcg̀XfhZ[\X
efgh\cdhf\kXhfX̀[h[\q_g[Xofdch_fgkXcg̀Xk_r[kXfjX\[]̂_\[̀XdZck[kXcg̀Xfs[g_glkXjf\XfhZ[\ktXXefgkh\̂dhXdZck[kXcg̀Xo[cu[X
fs[g_glkXchXs\fs[\Xofdch_fgkXcg̀Xk_r[XhfX\[d[_u[Xmf\nXfjXfhZ[\ktXXvjh[\Xmf\nXfjXfhZ[\kXZckXi[[gX_gkhcoo[̀wXj_ooX_gXfs[g_glkX
cg̀xf\XschdZXc\f̂g̀X_gkhcoo[̀Xqch[\_coktXXvjh[\X[y[d̂h_glXhZ[Xcifu[Xs\fd[̀ \̂[wX_jXdZck[kwXko[[u[kXf\Xfs[g_glkXc\[X\[]̂_\[̀X
cjh[\Xjoff\kwXmcookwX[hdtXc\[X_gXsocd[wXhZ[Xefgh\cdhf\X\[]̂_\_glXk̂dZXdZck[kwXko[[u[kXf\Xfs[g_glkXkZcooXi[X\[ksfgk_io[Xjf\X
d̂hh_glXcg̀XschdZ_glXckX\[]̂_\[̀Xjf\XZ_kXmf\nt

RSTUVWUzX{Z[Xefgh\cdhf\XkZcooXgfhXd̂hwXschdZwX̀cqcl[Xf\Xcoh[\X_gkhcoo[̀Xmf\nwXm_hZf̂hXhZ[Xv\dZ_h[dh|kXdfgk[ght

RSTUVzS}~������S��
RSTUVzUVX{Z[Xefgh\cdhf\XkZcooXn[[sXhZ[Xs\[q_k[kXcg̀Xk̂\\f̂g̀_glXc\[cXj\[[Xj\fqXcdd̂q̂ och_fgXfjXmckh[Xqch[\_cokXcg̀X
\̂ii_kZXdĉk[̀Xi�Xfs[\ch_fgkX̂g̀[\XhZ[Xefgh\cdhtXvhXdfqso[h_fgXfjXhZ[XYf\nwXhZ[Xefgh\cdhf\XkZcooX\[qfu[Xmckh[X
qch[\_cokwX\̂ii_kZwXhZ[Xefgh\cdhf\|kXhffokwXdfgkh\̂dh_fgX[]̂_sq[ghwXqcdZ_g[\�wXcg̀Xk̂\sôkXqch[\_cokXj\fqXcg̀Xcif̂hX
hZ[X�\f�[dhwXcg̀XkZcooXo[cu[XhZ[X[gh_\[Xc\[cXdo[cgXf\X_hkX[]̂_uco[ght

RSTUVzUVUVXvooXefgh\cdhf\k|Xmf\nXc\[ckXkZcooXi[Xn[shXdo[cgX[cdZX̀c�wXfjX\[ĵk[wX_gdồ _glXdfghc_g[\kwXd̂skXcg̀XhZ[Xo_n[tXX
{Z[Xjcd_o_h_[kXm_ooX\[qc_gX_gXfs[\ch_fgX̀̂\_glXhZ[Xdf̂\k[XfjXhZ[X[gh_\[Xdfgkh\̂dh_fgXfs[\ch_fgtXXvooXefgh\cdhf\kX
s[\jf\q_glXmf\nXfgXhZ_kXefgh\cdhXkZcooXkdZ[̀ ô[XhZ[_\Xmf\nXkfXckXgfhXhfX_gh[\j[\[Xm_hZXcg�Xh\cjj_dXhfXcg̀Xj\fqXhZ[X
\[]̂_\[̀Xc\[ckXfjX̂k[tXX{Z[Xefgh\cdhf\XkZcooXi[X\[ksfgk_io[Xjf\Xqc_ghc_g_glXcooXh\cjj_dwXcg̀XkZcooXs\fu_̀[XcooXic\\_[\kXcg̀X
s\fh[dh_fgXckX\[]̂_\[̀XhfXkcj[l̂c\̀XhZ[Xmf\nXcg̀XhZ[Xŝio_dXcg̀XhZ[Xfdd̂scghkXfjXhZ[Xî_ò_glX̀̂\_glXdfgkh\̂dh_fgtXX{Z[X
�\_q[Xefgh\cdhf\kXkZcooXdfqso�Xm_hZXcooXkhch[Xcg̀XofdcoXj_\[Xdf̀[X\[l̂och_fgkX̀̂ \_glXdfgkh\̂dh_fgwX_gdồ _glXu[Z_d̂oc\X
sc\n_glwXkqfn[Xsc\h_h_fgkwX\[kd̂[Xm_g̀fmXfikh\̂dh_fgkwX̂k[XfjX[yh[gk_fgXdf\̀ktXX

RSTUVzU�X�jXhZ[Xefgh\cdhf\Xjc_okXhfXdo[cgX̂sXckXs\fu_̀[̀X_gXhZ[Xefgh\cdhX�fd̂q[ghkwXhZ[X�mg[\wXf\Xefgkh\̂dh_fgX
pcgcl[\Xm_hZXhZ[X�mg[\|kXcss\fucowXqc�X̀fXkfXcg̀XhZ[X�mg[\XkZcooXi[X[gh_ho[̀XhfX\[_qî\k[q[ghXj\fqXhZ[Xefgh\cdhf\tXX
bcdZXefgh\cdhf\XkZcooXi[X\[ksfgk_io[Xjf\Xdo[cg_glXhZ[_\X\̂ii_kZX̀c_o�Xcg̀X\[qfu_glXcooX\̂ii_kZXj\fqXhZ[X_gh[\_f\Xcg̀X
[yh[\_f\Xk_h[Xm[[no�Xf\XmZ[gXfhZ[\m_k[X\[]̂[kh[̀Xi�XhZ[X�mg[\tXX{Z[X�[g[\coXefgh\cdhf\XkZcooXi\ffqXkm[[sXcooX
dfgkh\̂dh_fgXc\[ckXchXo[ckhX[u[\�X�\_̀c�tXX�̂\jcd[kXkZcooXi[Xo[jhXdo[cgXfjXqf\hc\Xcg̀Xsc_ghXksfhkXcg̀XhZ[Xo_n[tXX{Z[X
efgh\cdhf\XkZcooXmf\nX_gXcXdfg̀_h_fgXcss\fu[̀Xi�XhZ[Xefgkh\̂dh_fgXpcgcl[\tXXvgX_gks[dh_fgXm_ooXfdd̂\XfgX�\_̀c�X
cjh[\gffgXcg̀Xjc_ô\[XhfXs\fs[\o�Xdo[cgXm_ooX\[k̂ohX_gXhZ[X�mg[\X[glcl_glXcXdo[cg_glXdfqscg�X[cdZXh_q[XhZ[X
\[]̂_\[q[ghX_kXgfhXq[hwXm_hZf̂hXs\_f\Xgfh_j_dch_fgXhfXhZ[Xefgh\cdhf\tXX{Z[XdfkhXm_ooXi[X̀_u_̀[̀XcqfglX[cdZXefgh\cdhf\X
mZfXZckXgfhXdo[cg[̀XhZ[_\X̀[i\_kXcg̀XkZcooX_gdồ [Xcg�Xd̂khf̀_coXfu[\h_q[wXefgkh\̂dh_fgXpcgcl[\|kXc̀q_g_kh\ch_fgX
j[[kwX[hdt

RSTUVzUWS}~������
RSTUVzUWUVSS������~S}~������U���[g[\coXdo[cg_glX̀̂\_glXdfgkh\̂dh_fgX_kX\[]̂_\[̀Xi�XhZ[X�[g[\coXefg̀_h_fgkt

RSTUVzUWU�S����~S}~������U��eo[cgX[cdZXk̂\jcd[Xf\X̂g_hXhfXhZ[Xdfg̀_h_fgX[ys[dh[̀X_gXgf\qcoXdfqq[\d_coXî_ò_glX
do[cg_gltXXefqso�Xm_hZXqcĝjcdĥ\[\X_gkh\̂dh_fgktXXefqso[h[XhZ[Xjfoofm_glXdo[cg_glXfs[\ch_fgkXi[jf\[X\[]̂[kh_glX
_gks[dh_fgXjf\Xe[\h_j_dch[XfjX�̂ikhcgh_coXefqso[h_fgt

�teo[cgXh\cgksc\[ghXqch[\_cokX_gdồ _glXlockkX_gX̀ff\kXm_g̀fmktX�[socd[Xcg�X̀cqcl[̀Xlockkt
�t eo[cgX[ysfk[̀Xj_g_kZ[kXhfXcX̀̂ khXj\[[Xdfg̀_h_fgwXj\[[XfjXkhc_gkwXj_oqkXcg̀Xk_q_oc\Xjf\[_lgXk̂ikhcgd[ktXXeo[cgX
joff\kXckX\[dfqq[g̀[̀Xi�XhZ[Xqcĝjcdĥ\[\kX_jXg[mwX_jX[y_kh_glXdc\s[h[̀Xjoff\kXkZcooXi[Xucd̂ q̂[̀Xcg̀X
mff̀wXd[\cq_dXh_o[Xcg̀Xu_g�oXh_o[Xjoff\Xjoff\kXkZcooXi[Xqfss[̀t

�t Y_s[Xk̂\jcd[kXfjXq[dZcg_dcoXcg̀X[o[dh\_dcoX[]̂_sq[ghtXX�[qfu[X[yd[kkXôi\_dch_fgXcg̀XfhZ[\Xk̂ikhcgd[ktXX
eo[cgXsôqi_glXj_yĥ\[kXhfXcXkcg_hc\�Xdfg̀_h_fgtXXeo[cgXo_lZhXj_yĥ\[kXcg̀Xocqskt

RSTUVzUWUTSS������~S��S����������U���[qfu[Xh[qsf\c\�Xs\fh[dh_fgXcg̀Xjcd_o_h_[kX_gkhcoo[̀Xjf\Xs\fh[dh_fgXfjXmf\nX̀̂\_gl
dfgkh\̂dh_fgX̂go[kkXfhZ[\m_k[X̀_\[dh[̀Xi�XhZ[X�mg[\wXv\dZ_h[dhXf\Xefgkh\̂dh_fgXpcgcl[\t

RSTUVzUWUWS}���~�����USSefqso�Xm_hZXĉhZf\_h_[kXZcu_glX�̂\_k̀_dh_fgXcg̀Xkcj[h�Xkhcg̀c\̀kXjf\Xdo[cg_gltXX�fXgfhXî\gX
mckh[Xqch[\_coktXX�fXgfhX̀_kdZc\l[Xufoch_o[wXZc\qĵoXf\X̀cgl[\f̂kXqch[\_cokX_ghfX̀\c_gcl[Xk�kh[qktXX�[qfu[Xmckh[X
qch[\_cokXj\fqXhZ[Xk_h[Xcg̀X̀_ksfk[XfjX_gXcXocmĵoXqcgg[\t

RSTUV S¡���¢¢S��S£��¤
{Z[Xefgh\cdhf\XkZcooXs\fu_̀[XhZ[X�mg[\wXefgkh\̂dh_fgXpcgcl[\wXcg̀Xv\dZ_h[dhXm_hZXcdd[kkXhfXhZ[XYf\nX_gXs\[sc\ch_fgX
cg̀Xs\fl\[kkXmZ[\[u[\Xofdch[̀t
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STUVWXTYZ[\]̂_̀abTc\̂̀ d̂aT\deTfZg[h_iĵa
klmnopqrsturpsnvltwwnxtyntwwnspytwrzmvntq{nwzumqvmn|mmv}nklmnopqrsturpsnvltwwn{m|mq{nv~zrvnpsnuwtz�vn|psnzq|szq�m�mqrnp|n
upxysz�lrvntq{nxtrmqrnsz�lrvntq{nvltwwnlpw{nrlmn��qms�nopqvrs~urzpqn�tqt�ms�ntq{n�sulzrmurnlts�wmvvn|sp�nwpvvnpqn
tuup~qrnrlmsmp|�n�~rnvltwwnqprn�mnsmvxpqvz�wmn|psn{m|mqvmnpsnwpvvn�lmqntnxtsrzu~wtsn{mvz�q�nxspumvv�npsnxsp{~urnp|ntn
xtsrzu~wtsn�tq~|tur~smsnpsn�tq~|tur~smsvnzvnsm�~zsm{n�ynrlmnopqrsturn�pu~�mqrv�npsn�lmsmnrlmnupxysz�lrn�zpwtrzpqvntsmn
upqrtzqm{nzqn�st�zq�v�n�xmuz|zutrzpqv�npsnprlmsn{pu~�mqrvnxsmxtsm{n�ynrlmn��qms�n�sulzrmur�npsnopqvrs~urzpqn
�tqt�ms}n�p�m�ms�nz|ntqnzq|szq�m�mqrnp|ntnupxysz�lrnpsnxtrmqrnzvn{zvup�msm{n�y�npsn�t{mn�qp�qnrp�nrlmnopqrsturps�nrlmn
opqrsturpsnvltwwn�mnsmvxpqvz�wmn|psnrlmnwpvvn~qwmvvnrlmnzq|ps�trzpqnzvnxsp�xrwyn|~sqzvlm{nrpnrlmn�sulzrmurnrlsp~�lnrlmn
opqvrs~urzpqn�tqt�ms}

STUVW�T�dè�d_�_�\̂_Zd
STUVW�VWnkpnrlmn|~wwmvrnm�rmqrnxms�zrrm{n�ynwt��nrlmnopqrsturpsnvltwwnzq{m�qz|yntq{nlpw{nlts�wmvvnrlmn��qms�n
opqvrs~urzpqn�tqt�ms�n�sulzrmur�nopqvrs~urzpqn�tqt�ms�vntq{n�sulzrmur�vnupqv~wrtqrv�ntq{nt�mqrvntq{nm�xwpymmvnp|n
tqynp|nrlm�n|sp�ntq{nt�tzqvrnuwtz�v�n{t�t�mv�nwpvvmv�ntq{nm�xmqvmv�nzquw~{zq�n�~rnqprnwz�zrm{nrpntrrpsqmyv�n|mmv�n
tszvzq�np~rnp|npsnsmv~wrzq�n|sp�nxms|ps�tqumnp|nrlmn�ps��nxsp�z{m{nrltrnv~ulnuwtz��n{t�t�m�nwpvv�npsnm�xmqvmnzvn
trrsz�~rt�wmnrpn�p{zwynzq�~sy�nvzu�qmvv�n{zvmtvmnpsn{mtrl�npsnrpnzq�~synrpnpsn{mvrs~urzpqnp|nrtq�z�wmnxspxmsryn�prlmsnrltqn
rlmn�ps�nzrvmw|��n�~rnpqwynrpnrlmnm�rmqrnut~vm{n�ynrlmnqm�wz�mqrnturvnpsnp�zvvzpqvnp|nrlmnopqrsturps�ntn�~�upqrsturps�n
tqypqmn{zsmurwynpsnzq{zsmurwynm�xwpym{n�ynrlm��npsntqypqmn|psn�lpvmnturvnrlmyn�tyn�mnwzt�wm�nsm�ts{wmvvnp|n�lmrlmsnpsn
qprnv~ulnuwtz��n{t�t�m�nwpvv�npsnm�xmqvmnzvnut~vm{nzqnxtsrn�yntnxtsrynzq{m�qz|zm{nlmsm~q{msnpsntszvmvnp~rnp|npxmstrzpqnp|n
wt�ntvntnupqvm�~mqumnp|ntqynturnpsnp�zvvzpqnp|nrlmnopqrsturps�ntqyn�~�upqrsturps�ntqypqmn{zsmurwynpsnzq{zsmurwynm�xwpym{n
�yntqynp|nrlm��npsntqypqmn|psn�lpvmnturvntqynp|nrlmnt�p�mn�tyn�mnwzt�wm�nsm�ts{wmvvnp|n�lmrlmsntqynp|nrlm�nltvn�mmqn
qm�wz�mqr}n�~ulnp�wz�trzpqnvltwwnqprn�mnupqvrs~m{nrpnqm�trm�nt�sz{�m�npsnsm{~umnprlmsnsz�lrvnpsnp�wz�trzpqvnp|nzq{m�qzryn
rltrn�p~w{nprlms�zvmnm�zvrntvnrpntnxtsrynpsnxmsvpqn{mvusz�m{nzqnrlzvn�murzpqn�}��}

STUVW�V�n�qnuwtz�vnt�tzqvrntqynxmsvpqnpsnmqrzrynzq{m�qz|zm{n~q{msnrlzvn�murzpqn�}��n�yntqnm�xwpymmnp|nrlmnopqrsturps�n
tn�~�upqrsturps�ntqypqmn{zsmurwynpsnzq{zsmurwynm�xwpym{n�ynrlm��npsntqypqmn|psn�lpvmnturvnrlmyn�tyn�mnwzt�wm�nrlmn
zq{m�qz|zutrzpqnp�wz�trzpqn~q{msn�murzpqn�}��}�nvltwwnqprn�mnwz�zrm{n�yntnwz�zrtrzpqnpqnt�p~qrnpsnryxmnp|n{t�t�mv�n
up�xmqvtrzpq�npsn�mqm|zrvnxtyt�wmn�ynpsn|psnrlmnopqrsturpsnpsntn�~�upqrsturpsn~q{msn�ps�msv�nup�xmqvtrzpqnturv�n
{zvt�zwzryn�mqm|zrnturv�npsnprlmsnm�xwpymmn�mqm|zrnturv}

STUVW�VUn�qwmvvnprlms�zvmnvrtrm{nzqnrlmn��smm�mqr�nrlmnopqrsturpsnvltww�n�m|psmnup��mquzq�n�ps��nrt�mnp~rntq{nxtyn
|psnv~ulnzqv~stqumntvn�tyn�mnsm�~zsm{nrpnup�xwyn�zrlnrlmnzq{m�qz|zutrzpqntq{nlpw{nlts�wmvvnxsp�zvzpqvnp~rwzqm{n~q{msn
�srzuwmn�}��}��ntq{n�}��}�}

STUVW�V�n �umxrn|psnrlmnvxmuztwnt�smm�mqrnzqnxtst�stxln�}���nqprlzq�nupqrtzqm{nzqnrlmnopqrsturn�pu~�mqrvnvltwwn�mn
upqvrs~m{nrpnusmtrmntqynupqrstur~twnsmwtrzpqvlzxnp|ntqyn�zq{n�mr�mmqnrlmn�sulzrmurnpsntqynp|nlzvnt�mqrvnpsnm�xwpymmvn
tq{nrlmnopqrsturps}

STUVW�V¡n�numsrz|zutrmnp|nrlmnsm�~zsm{nzqv~stqumnqt�zq�nrlmn�sulzrmur�n q�zqmmsv�n��qms�nopqvrs~urzpqn�tqt�ms�n
opqv~wrtqrv�n�~�upqv~wrtqrvntq{nprlmsnv~ulnxsp|mvvzpqtwnxtsrzmvnvltwwn�mnv~��zrrm{nxszpsnrpnrlmnvrtsrnp|n�ps�}nn�tz{n
zqv~stqumnvltwwn�mn�tzqrtzqm{nrlsp~�lnrlmnmqrzsmnxsp�murnwz|m}n�¢m|msnrpnzqv~stqumnvmurzpqnp|nvxmuz|zutrzpqv�}

STUVW�V£nklmnopqrsturpsnvltwwnzq{m�qz|yntq{nlpw{nlts�wmvvnrlmn��qms�n�sulzrmurntq{nopqvrs~urzpqn�tqt�msn|sp�ntqyn
tq{ntwwnuwtz�v�n{t�t�mv�nwpvvmv�nv~zrv�np�wz�trzpqv�n|zqmv�nxmqtwrzmv�nupvrv�nults�mv�ntq{nm�xmqvmvn�lzuln�tyn�mnz�xpvm{n
~xpqnpsnzqu~ssm{n�ynpsntvvmsrm{nt�tzqvrntqynp|nrlm�n�ynsmtvpqnp|nturnpsnp�zvvzpqnp|nv~ulnopqrsturpsnpsntqynxmsvpqnpsn
|zs�n|psn�lpvmnturvnv~ulnopqrsturpsn�tyn�mnwzt�wm�n�zrlnsmvxmurnrpnv~ulnopqrsturnpsnrlmnxms|ps�tqumnpsn|tzw~smnrpn
xms|ps�nrlmn�ps�n~q{msnv~ulnopqrstur}

STUVW¤T¥\_][TỲ�ZheaTf]\¦à
STUVW¤VWnklmnopqrsturpsnvltwwnxsmxtsmntq{n�tzqrtzqn�tzwyn�qvxmurzpqn¢mups{vnrpn{pu~�mqrnrlmnxsp�smvvnp|nrlmn�ps�npqn
tn{tzwyn�tvzv}nn�~uln{tzwynsmups{vnvltwwnzquw~{mntn{tzwyntuup~qrzq�np|ntwwnwt�psntq{ntwwnm�~zx�mqrnpqnrlmnvzrmn|psnrlmn
opqrsturpsntq{ntwwnv~�upqrsturpsv�ntrntqynrzms}nn�~uln{tzwynsmups{vn�zwwn�t�mntnuwmtsn{zvrzqurzpqn�mr�mmqn�ps�n�mzq�n
xms|ps�m{n~q{msnoltq�mn�s{ms�n�tvmnvupxmn�ps�ntq{§psn{zvx~rm{n�ps�}

STUVW¤V�n�qnrlmnm�mqrnrltrntqynwt�psnpsnm�~zx�mqrnzvnz{wm{nvpwmwyntvntnsmv~wrnp|n��qmsnturzpqvnpsnzqturzpqv�nrlmn{tzwynsmups{vn
vltwwnsmups{n�lzulnwt�psmsvntq{nm�~zx�mqrn�msmnz{wm{ntq{n|psnlp�nwpq�}nn�qnrlmnm�mqrnrltrnvxmuz|zun�ps�nturz�zrzmvn�msmn
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STUVVWXYZSU[W[\Z]SZ]ẐWS_[TZÙZabcŴZ]dTeUcSZÛZec]dTeUcSYZ]cXZ[]fÛZ]cXZWg_eVhWcTZb]SẐW]SSeicWXZTUZVŴ̀ÛhZbÛjZUcZ
UTkŴZ]dTeleTeWSYZTkWZX]e[\ẐWdÛXSZbe[[Zh]jWZ]Zd[W]̂ẐWdÛXZÙZbkedkZ]dTeleTeWSZbŴWZSTUVVWXZ]cXZbkŴWZ[]fÛZ]cXZ
Wg_eVhWcTZbŴWẐWXêWdTWXZTUm

nopqrsqpZt_dkZX]e[\ẐWdÛXSZSk][[ZfWZdUVeWXZ]cXZV̂UleXWXZTUZTkWZabcŴZ]TZTkWZWcXZÙZWlŴ\ZbWWjm

uvwxyz{o|ooouvy}xw{ywou~�oy�~�wv�ywx�~o�u~u�{v
no|qro�������
no|qrqrZ�kWZ�̂dkeTWdTZeSZTkWZVŴSUcZÛZWcTeT\ẐWT]ecWXZf\ZTkWZabcŴZV_̂S_]cTZTUZtWdTeUcZ�m�m�Z]cXZeXWcTèeWXZ]SZS_dkZecZ
TkWZ�îWWhWcTm

no|qrq�Z�kWZ�UcST̂_dTeUcZ�]c]iŴZeSZTkWZVŴSUcZÛZWcTeT\ẐWT]ecWXZf\ZTkWZabcŴZV_̂S_]cTZTUZtWdTeUcZ�m�m�Z]cXZ
eXWcTèeWXZ]SZS_dkZecZTkWZ�îWWhWcTm

no|qrqpZ�_TeWSYẐWSVUcSefe[eTeWSYZ]cXZ[eheT]TeUcSZÙZ]_TkÛeT\ZÙZTkWZ�UcST̂_dTeUcZ�]c]iŴZ]cXZ�̂dkeTWdTZ]SZSWTZ̀ÛTkZecZ
TkWZ�UcT̂]dTZ�Ud_hWcTSZSk][[ZcUTZfWẐWST̂edTWXYZhUXèeWXYZÛZW�TWcXWXZbeTkU_TZb̂eTTWcZdUcSWcTZÙZTkWZabcŴYZ
�UcST̂_dTeUcZ�]c]iŴYZ�̂dkeTWdTYZ]cXZ�UcT̂]dTÛmZ�UcSWcTZSk][[ZcUTZfWZ_ĉW]SUc]f[\ZbeTkkW[Xm

no|q�ou�������������o��o���oy�������
no|q�qrZ�kWZ�UcST̂_dTeUcZ�]c]iŴZbe[[ZV̂UleXWZ]XheceST̂]TeUcZÙZTkWZ�UcT̂]dTZ]cXZTkWZ�̂dkeTWdTZbe[[ZV̂UleXWZ
V̂ÙWSSeUc][ZSŴledWSZZ]SZXWSd̂efWXZecZTkWZ�UcT̂]dTZ�Ud_hWcTSZ]cXZfUTkZbe[[ZfWZTkWZabcŴ�SẐWV̂WSWcT]TelWSZX_̂eciZ
dUcST̂_dTeUcZ_cTe[ZTkWZX]TWZTkWZ�̂dkeTWdTZeSS_WSZTkWZ̀ec][Z�ŴTèed]TWZ̀ÛZ�]\hWcTmZ�kWZ�UcST̂_dTeUcZ�]c]iŴZ]cXZ
�̂dkeTWdTZbe[[Zk]lWZ]_TkÛeT\ZTUZ]dTZUcZfWk][̀ZÙZTkWZabcŴZUc[\ZTUZTkWZW�TWcTZV̂UleXWXZecZTkWZ�UcT̂]dTZ�Ud_hWcTSm

no|q�q�Z�kWZ�̂dkeTWdTZbe[[ZleSeTZTkWZSeTWZ]TZecTŴl][SZ]VV̂UV̂e]TWZTUZTkWZST]iWZÙZdUcST̂_dTeUcYZÛZ]SZUTkŴbeSWZ]îWWXZbeTkZ
TkWZabcŴYZTUZfWdUhWZiWcŴ][[\Z̀]he[e]̂ZbeTkZTkWZV̂UîWSSZ]cXZg_][eT\ZÙZTkWZVÛTeUcZÙZTkWZ�ÛjZdUhV[WTWXYZ]cXZTUZ
XWTŴhecWZecZiWcŴ][ZèZTkWZ�ÛjZUfSŴlWXZeSZfWeciZVŴ̀ÛhWXZecZ]Zh]ccŴZecXed]TeciZTk]TZTkWZ�ÛjYZbkWcZ̀_[[\Z
dUhV[WTWXYZbe[[ZfWZecZ]ddÛX]cdWZbeTkZTkWZ�UcT̂]dTZ�Ud_hWcTSmZ�UbWlŴYZTkWZ�̂dkeTWdTZbe[[ZcUTZfWẐWg_êWXZTUZh]jWZ
W�k]_STelWZÛZdUcTec_U_SZUc SeTWZecSVWdTeUcSZTUZdkWdjZTkWZg_][eT\ZÛZg_]cTeT\ZÙZTkWZ�ÛjmZacZTkWZf]SeSZÙZTkWZSeTWZleSeTSYZ
TkWZ�̂dkeTWdTZbe[[ZjWWVZTkWZabcŴZ]cXZTkWZ�UcST̂_dTeUcZ�]c]iŴẐW]SUc]f[\Zec̀ÛhWXZ]fU_TZTkWZV̂UîWSSZ]cXZg_][eT\Z
ÙZTkWZVÛTeUcZÙZTkWZ�ÛjZdUhV[WTWXYZ]cXZV̂UhVT[\ẐWVÛTZTUZTkWZabcŴZ]cXZ�UcST̂_dTeUcZ�]c]iŴZjcUbcZXWle]TeUcSZ
`̂UhZTkWZ�UcT̂]dTZ�Ud_hWcTSZ]cXZXẀWdTSZ]cXZXẀedeWcdeWSZUfSŴlWXZecZTkWZ�Ûjm

no|q�qpZ�kWZ�UcST̂_dTeUcZ�]c]iŴZSk][[ZV̂UleXWZUcWZÛZhÛWẐWV̂WSWcT]TelWSZbkUZSk][[ZfWZecZ]TTWcX]cdWZ]TZTkWZ�̂U¡WdTZSeTWZ
bkWcWlŴZTkWZ�ÛjZeSZfWeciZVŴ̀ÛhWXmo�kWZ�UcST̂_dTeUcZ�]c]iŴZbe[[ZXWTŴhecWZecZiWcŴ][ZèZTkWZ�ÛjZUfSŴlWXZeSZ
fWeciZVŴ̀ÛhWXZecZ]ddÛX]cdWZbeTkZTkWZ�UcT̂]dTZ�Ud_hWcTSYZbe[[ZjWWVZTkWZabcŴZ]cXZ�̂dkeTWdTẐW]SUc]f[\Zec̀ÛhWXZÙZ
TkWZV̂UîWSSZÙZTkWZ�ÛjYZecZb̂eTeciYZUcZ]ZbWWj[\Zf]SeSZ]cXZbe[[ZV̂UhVT[\ẐWVÛTZTUZTkWZabcŴZ]cXZ�̂dkeTWdTZjcUbcZ
XWle]TeUcSZ̀̂UhZTkWZ�UcT̂]dTZ�Ud_hWcTSZ]cXZTkWZhUSTẐWdWcTZ�̂U¡WdTZSdkWX_[WYZ]cXZXẀWdTSZ]cXZXẀedeWcdeWSZUfSŴlWXZecZ
TkWZ�Ûjm

no|q�q|Z�kWZ�UcST̂_dTeUcZ�]c]iŴZbe[[ZSdkWX_[WZ]cXZdUÛXec]TWZTkWZ]dTeleTeWSZÙZTkWZ�UcT̂]dTÛZ]cXZUTkŴZ�UcT̂]dTÛSZ
ecZ]ddÛX]cdWZbeTkZTkWZ[]TWSTZ]VV̂UlWXZ�̂U¡WdTZSdkWX_[Wm

no|q�q¢Z�kWZ�UcST̂_dTeUcZ�]c]iŴYZW�dWVTZTUZTkWZW�TWcTẐWg_êWXZf\ZtWdTeUcZ£m�m£YZ]cXZ�̂dkeTWdTZbe[[ZcUTZk]lWZdUcT̂U[Z
UlŴYZdk]̂iWZÙYZÛẐWSVUcSefe[eT\Z̀ÛYZTkWZdUcST̂_dTeUcZhW]cSYZhWTkUXSYZTWdkceg_WSYZSWg_WcdWSZÛZV̂UdWX_̂WSYZÛZ̀ÛZTkWZ
S]̀WT\ZV̂Wd]_TeUcSZ]cXZV̂Uî]hSZecZdUccWdTeUcZbeTkZTkWZ�ÛjYZSecdWZTkWSWZ]̂WZSU[W[\ZTkWZ�UcT̂]dTÛ�SẐeikTSZ]cXZ
ŴSVUcSefe[eTeWSZ_cXŴZTkWZ�UcT̂]dTZ�Ud_hWcTSYZ]cXZcWeTkŴZbe[[ZfWẐWSVUcSef[WZ̀ÛZTkWZ�UcT̂]dTÛ�SZ̀]e[_̂WZTUZVŴ̀ÛhZTkWZ
�ÛjZecZ]ddÛX]cdWZbeTkZTkWẐWg_êWhWcTSZÙZTkWZ�UcT̂]dTZ�Ud_hWcTSmZ¤WeTkŴZTkWZ�UcST̂_dTeUcZ�]c]iŴZcÛZTkWZ
�̂dkeTWdTZbe[[Zk]lWZdUcT̂U[ZUlŴZÛZdk]̂iWZÙYZÛZfWẐWSVUcSef[WZ̀ÛZ]dTSZÛZUheSSeUcSZÙYZTkWZ�UcT̂]dTÛYZt_fdUcT̂]dTÛSYZÛZ
TkWêZ]iWcTSZÛZWhV[U\WWSYZÛZÙZ]c\ZUTkŴZVŴSUcSZÛZWcTeTeWSZVŴ̀ÛheciZVÛTeUcSZÙZTkWZ�Ûjm

no|q�q¥oy���¦���������qZ�kWZabcŴZSk][[ZdUhh_ced]TWZbeTkZTkWZ�UcT̂]dTÛZ]cXZTkWZ�UcST̂_dTeUcZ�]c]iŴ�SZ
dUcS_[T]cTSZTk̂U_ikZTkWZ�UcST̂_dTeUcZ�]c]iŴZ]fU_TZh]TTŴSZ]̂eSeciZU_TZÙZÛẐW[]TeciZTUZTkWZ�UcT̂]dTZ�Ud_hWcTSmZ�kWZ
abcŴZ]cXZ�UcST̂_dTeUcZ�]c]iŴZSk][[Zecd[_XWZTkWZ�̂dkeTWdTZecZ][[ZdUhh_ced]TeUcSZTk]TẐW[]TWZTUZÛZ]̀̀WdTZTkWZ
�̂dkeTWdT�SZSŴledWSZÛZV̂ÙWSSeUc][ẐWSVUcSefe[eTeWSmZ�kWZabcŴZSk][[ZV̂UhVT[\ZcUTè\ZTkWZ�̂dkeTWdTZÙZTkWZS_fST]cdWZÙZ
]c\ZXêWdTZdUhh_ced]TeUcSZfWTbWWcZTkWZabcŴZ]cXZTkWZ�UcST̂_dTeUcZ�]c]iŴZUTkŴbeSWẐW[]TeciZTUZTkWZ�̂U¡WdTmZ
�Uhh_ced]TeUcSZf\Z]cXZbeTkZTkWZ�̂dkeTWdT�SZdUcS_[T]cTSZSk][[ZfWZTk̂U_ikZTkWZ�̂dkeTWdTmZ�Uhh_ced]TeUcSZf\Z]cXZbeTkZ
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STUVWXYZ[VYWZ\][X̂]\T__̀abZ\]\c[̀̀]Ub]YcZWTdc]Ycb]eWXYZ[VYWZf]eWggTXaV[YaWX\]Uh][X̂]iaYc]WYcbZ]eWXYZ[VYWZ\]\c[̀̀]Ub]
YcZWTdc]Ycb]eWX\YZTVYaWX]j[X[dbZf]eWggTXaV[YaWX\]Uh][X̂]iaYc]Ycb]kiXbZl\]WiX]mWZVb\][X̂]Sb_[Z[Yb]eWXYZ[VYWZ\]
\c[̀̀]Ub]YcZWTdc]Ycb]kiXbZf]ncb]eWXYZ[VY]oWVTgbXY\]g[h]\_bVamh]WYcbZ]VWggTXaV[YaWX]_ZWYWVẀ\f

pqrstsu]ncb]eWX\YZTVYaWX]j[X[dbZ][X̂]vZVcaYbVY]ià̀]Zbwabi][X̂]VbZYamh][̀̀]v__̀aV[YaWX\]mWZ]x[hgbXY]Uh]Ycb]
eWXYZ[VYWZy]aX][VVWẐ[XVb]iaYc]Ycb]_ZWwa\aWX\]Wm]vZYaV̀b]zf

pqrsts{]ncb]vZVcaYbVY][X̂]eWX\YZTVYaWX]j[X[dbZ]c[wb][TYcWZaYh]YW]Zb|bVY]}WZ~]Yc[Y]̂Wb\]XWY]VWXmWZg]YW]Ycb]eWXYZ[VY]
oWVTgbXY\y][X̂]ià̀]XWYamh]b[Vc]WYcbZ][UWTY]Ycb]Zb|bVYaWXf]}cbXbwbZ]Ycb]eWX\YZTVYaWX]j[X[dbZ]VWX\âbZ\]aY]XbVb\\[Zh]
WZ][̂wa\[Ùby]Ycb]eWX\YZTVYaWX]j[X[dbZ]ià̀]c[wb][TYcWZaYh]YW]Zb�TaZb]aX\_bVYaWX]WZ]Yb\YaXd]Wm]Ycb]}WZ~]aX][VVWẐ[XVb]
iaYc]SbVYaWX\]��f�f�][X̂]��f�f�y]T_WX]iZaYYbX][TYcWZa�[YaWX]Wm]Ycb]kiXbZy]icbYcbZ]WZ]XWY]Ycb]}WZ~]a\]m[UZaV[Yb̂y]
aX\Y[̀̀b̂]WZ]VWg_̀bYb̂f]ncb]mWZbdWaXd][TYcWZaYh]Wm]Ycb]eWX\YZTVYaWX]j[X[dbZ]ià̀]Ub]\TU|bVY]YW]Ycb]_ZWwa\aWX\]Wm]
SbVYaWX\]�f�f��]YcZWTdc]�f�f��]aXV̀T\awby]iaYc]Zb\_bVY]YW]aXYbZ_ZbY[YaWX\][X̂]̂bVa\aWX\]Wm]Ycb]vZVcaYbVYf]�WibwbZy]
XbaYcbZ]Ycb]vZVcaYbVYl\]XWZ]Ycb]eWX\YZTVYaWX]j[X[dbZl\][TYcWZaYh]YW][VY]TX̂bZ]Yca\]SbVYaWX]�f�f�]XWZ][]̂bVa\aWX]g[̂b]Uh]
baYcbZ]Wm]Ycbg]aX]dWŴ]m[aYc]baYcbZ]YW]b�bZVa\b]WZ]XWY]YW]b�bZVa\b]\TVc][TYcWZaYh]\c[̀̀]dawb]Za\b]YW][]̂TYh]WZ]Zb\_WX\aUàaYh]
Wm]Ycb]vZVcaYbVY]WZ]Ycb]eWX\YZTVYaWX]j[X[dbZ]YW]Ycb]eWXYZ[VYWZy]STUVWXYZ[VYWZ\y]\T__̀abZ\y]YcbaZ][dbXY\]WZ]bg_̀Whbb\y]
WZ]WYcbZ]_bZ\WX\]_bZmWZgaXd][Xh]Wm]Ycb]}WZ~f

pqrsts�]�Yàa�aXd]Ycb]\TUgaYY[̀]\Vcb̂T̀b]_ZWwâb̂]Uh]Ycb]eWXYZ[VYWZy]Ycb]eWX\YZTVYaWX]j[X[dbZ]\c[̀̀]_Zb_[Zby][X̂]
Zbwa\b][\]XbVb\\[Zhy][]xZW|bVY]\TUgaYY[̀]\Vcb̂T̀b]aXVWZ_WZ[YaXd]aXmWZg[YaWX]mZWg]WYcbZ]eWXYZ[VYWZ\y]Ycb]kiXbZy]
kiXbZl\]VWX\T̀Y[XY\y]kiXbZl\]Sb_[Z[Yb]eWXYZ[VYWZ\][X̂]wbX̂WZ\y]dWwbZXgbXY[̀][dbXVab\y][X̂]_[ZYaVa_[XY\]aX]Ycb]
xZW|bVY]TX̂bZ]Ycb]g[X[dbgbXY]Wm]Ycb]eWX\YZTVYaWX]j[X[dbZf]ncb]xZW|bVY]\TUgaYY[̀]\Vcb̂T̀b][X̂][Xh]Zbwa\aWX\]\c[̀̀]Ub]
\TUgaYYb̂]YW]Ycb]vZVcaYbVY]mWZ][__ZWw[̀f

pqrsts��]ncb]eWX\YZTVYaWX]j[X[dbZ]ià̀]ZbVbawb][X̂]_ZWg_Ỳh]Zbwabi]mWZ]VWXmWZg[XVb]iaYc]Ycb]\TUgaYY[̀]
Zb�TaZbgbXY\]Wm]Ycb]eWXYZ[VY]oWVTgbXY\y][̀̀]\TUgaYY[̀\]mZWg]Ycb]eWXYZ[VYWZ]\TVc][\]ScW_]oZ[iaXd\y]xZŴTVY]o[Y[y]
[X̂]S[g_̀b\f]}cbZb]YcbZb][Zb]WYcbZ]eWXYZ[VYWZ\y]Ycb]eWX\YZTVYaWX]j[X[dbZ]ià̀][̀\W]VcbV~][X̂]VWWẐaX[Yb]Ycb]
aXmWZg[YaWX]VWXY[aXb̂]iaYcaX]b[Vc]\TUgaYY[̀]ZbVbawb̂]mZWg]Ycb]eWXYZ[VYWZ][X̂]WYcbZ]eWXYZ[VYWZ\y][X̂]YZ[X\gaY]YW]Ycb]
vZVcaYbVY]YcW\b]ZbVWggbX̂b̂]mWZ][__ZWw[̀f]�h]\TUgaYYaXd]ScW_]oZ[iaXd\y]xZŴTVY]o[Y[y]S[g_̀b\y][X̂]\agà[Z]
\TUgaYY[̀\y]Ycb]eWX\YZTVYaWX]j[X[dbZ]Zb_Zb\bXY\]YW]Ycb]kiXbZ][X̂]vZVcaYbVY]Yc[Y]Ycb]eWX\YZTVYaWX]j[X[dbZ]c[\]
Zbwabib̂][X̂]ZbVWggbX̂b̂]Ycbg]mWZ][__ZWw[̀f]ncb]eWX\YZTVYaWX]j[X[dbZl\][VYaWX\]ià̀]Ub]Y[~bX]aX][VVWẐ[XVb]iaYc]
Ycb]xZW|bVY]\TUgaYY[̀]\Vcb̂T̀b][__ZWwb̂]Uh]Ycb]vZVcaYbVY]WZy]aX]Ycb][U\bXVb]Wm][X][__ZWwb̂]xZW|bVY]\TUgaYY[̀]\Vcb̂T̀by]
iaYc]Zb[\WX[Ùb]_ZWg_YXb\\]icàb][̀̀WiaXd]\TmmaVabXY]Yagb]YW]_bZgaY][̂b�T[Yb]Zbwabi]Uh]Ycb]vZVcaYbVYf

pqrsts��]ncb]vZVcaYbVY]ià̀]Zbwabi][X̂][__ZWwby]WZ]Y[~b]WYcbZ][__ZW_Za[Yb][VYaWX]T_WXy]Ycb]eWXYZ[VYWZl\]\TUgaYY[̀\]
\TVc][\]ScW_]oZ[iaXd\y]xZŴTVY]o[Y[y][X̂]S[g_̀b\y]UTY]WX̀h]mWZ]Ycb]̀agaYb̂]_TZ_W\b]Wm]VcbV~aXd]mWZ]VWXmWZg[XVb]
iaYc]aXmWZg[YaWX]dawbX][X̂]Ycb]̂b\adX]VWXVb_Y]b�_Zb\\b̂]aX]Ycb]eWXYZ[VY]oWVTgbXY\f]ncb]vZVcaYbVYl\][VYaWX]ià̀]Ub]
Y[~bX]aX][VVWẐ[XVb]iaYc]Ycb]\TUgaYY[̀]\Vcb̂T̀b][__ZWwb̂]Uh]Ycb]vZVcaYbVY]WZy]aX]Ycb][U\bXVb]Wm][X][__ZWwb̂]\TUgaYY[̀]
\Vcb̂T̀by]iaYc]Zb[\WX[Ùb]_ZWg_YXb\\]icàb][̀̀WiaXd]\TmmaVabXY]Yagb]aX]Ycb]vZVcaYbVYl\]_ZWmb\\aWX[̀]|T̂dgbXY]YW]
_bZgaY][̂b�T[Yb]Zbwabif]�_WX]Ycb]vZVcaYbVYl\]VWg_̀bYb̂]Zbwabiy]Ycb]vZVcaYbVY]\c[̀̀]YZ[X\gaY]aY\]\TUgaYY[̀]Zbwabi]YW]
Ycb]eWX\YZTVYaWX]j[X[dbZf

pqrsts�t]�bwabi]Wm]Ycb]eWXYZ[VYWZl\]\TUgaYY[̀\]Uh]Ycb]eWX\YZTVYaWX]j[X[dbZ][X̂]vZVcaYbVY]a\]XWY]VWX̂TVYb̂]mWZ]Ycb]
_TZ_W\b]Wm]̂bYbZgaXaXd]Ycb][VVTZ[Vh][X̂]VWg_̀bYbXb\\]Wm]WYcbZ]̂bY[à\]\TVc][\]̂agbX\aWX\][X̂]�T[XYaYab\y]WZ]mWZ]
\TU\Y[XYa[YaXd]aX\YZTVYaWX\]mWZ]aX\Y[̀̀[YaWX]WZ]_bZmWZg[XVb]Wm]b�Ta_gbXY]WZ]\h\Ybg\y][̀̀]Wm]icaVc]Zbg[aX]Ycb]
Zb\_WX\aUàaYh]Wm]Ycb]eWXYZ[VYWZ][\]Zb�TaZb̂]Uh]Ycb]eWXYZ[VY]oWVTgbXY\f]ncb]eWX\YZTVYaWX]j[X[dbZ][X̂]vZVcaYbVYl\]
Zbwabi]Wm]Ycb]eWXYZ[VYWZl\]\TUgaYY[̀\]\c[̀̀]XWY]Zb̀abwb]Ycb]eWXYZ[VYWZ]Wm]Ycb]WÙad[YaWX\]TX̂bZ]SbVYaWX\]�f�y]�f�y]
[X̂]�f��f]ncb]eWX\YZTVYaWX]j[X[dbZ][X̂]vZVcaYbVYl\]Zbwabi]\c[̀̀]XWY]VWX\YaYTYb][__ZWw[̀]Wm]\[mbYh]_ZbV[TYaWX\]WZ]Wm]
[Xh]VWX\YZTVYaWX]gb[X\y]gbYcŴ\y]YbVcXa�Tb\y]\b�TbXVb\y]WZ]_ZWVb̂TZb\f]ncb]vZVcaYbVYl\][__ZWw[̀]Wm][]\_bVamaV]aYbg]
\c[̀̀]XWY]aX̂aV[Yb][__ZWw[̀]Wm][X][\\bgÙh]Wm]icaVc]Ycb]aYbg]a\][]VWg_WXbXYf

pqrsts��]ncb]eWX\YZTVYaWX]j[X[dbZ]ià̀]_Zb_[Zb]ec[Xdb]kẐbZ\][X̂]eWX\YZTVYaWX]ec[Xdb]oaZbVYawb\f

pqrsts�r]ncb]eWX\YZTVYaWX]j[X[dbZ][X̂]Ycb]vZVcaYbVY]ià̀]Y[~b][__ZW_Za[Yb][VYaWX]WX]ec[Xdb]kẐbZ\]WZ]eWX\YZTVYaWX]
ec[Xdb]oaZbVYawb\]aX][VVWẐ[XVb]iaYc]vZYaV̀b]�y][X̂]Ycb]vZVcaYbVY]ià̀]c[wb][TYcWZaYh]YW]WẐbZ]gaXWZ]Vc[Xdb\]aX]Ycb]
}WZ~][\]_ZWwâb̂]aX]SbVYaWX]�f�f]ncb]vZVcaYbVYy]aX]VWX\T̀Y[YaWX]iaYc]Ycb]eWX\YZTVYaWX]j[X[dbZy]ià̀]aXwb\Yad[Yb][X̂]
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STUVWXVYVZS[\TY[]\̂WT\XWZV_]SSV\XTY[]\̂WZV̀TZX[\̀W_]\_VTaVXWT\XWb\U\]c\W_]\X[Y[]\̂WT̂WdZ]e[XVXW[\WfV_Y[]\W
ghihjh

klmnonpqWrY[a[s[\̀WYtVWX]_bSV\ŶWdZ]e[XVXWuvWYtVWw]\YZT_Y]ZxWYtVWw]\̂YZb_Y[]\WyT\T̀VZWc[aaWST[\YT[\WTYWYtVŴ[YVWz]ZWYtVW
{c\VZW]\VW_]dvW]zWTaaWw]\YZT_YW|]_bSV\ŶxWTddZ]eVXWft]dW|ZTc[\̀ x̂W}Z]Xb_YW|TYTxWfTSdaV̂xWT\XŴ[S[aTZWZV~b[ZVXW
b̂uS[YYTâxW[\Ẁ]]XW]ZXVZWT\XWSTZUVXW_bZZV\YavWY]WZV_]ZXWTaaW_tT\̀V̂WT\XŴVaV_Y[]\̂WSTXVWXbZ[\̀W_]\̂YZb_Y[]\hW�tV̂VW
c[aaWuVWTeT[aTuaVWY]WYtVW�Z_t[YV_YWT\XWYtVWw]\YZT_Y]ZxWT\XWc[aaWuVWXVa[eVZVXWY]WYtVW{c\VZWbd]\W_]SdaVY[]\W]zWYtVW
}Z]�V_Yh

klmnonp�W�tVWw]\̂YZb_Y[]\WyT\T̀VZWc[aaWT̂̂ [̂YWYtVW�Z_t[YV_YW[\W_]\Xb_Y[\̀W[\̂dV_Y[]\̂WY]WXVYVZS[\VWYtVWXTYVW]ZWXTYV̂W]zW
fbûYT\Y[TaWw]SdaVY[]\WT\XWYtVWXTYVW]zWz[\TaW_]SdaVY[]\�W[̂̂bVWwVZY[z[_TYV̂W]zWfbûYT\Y[TaWw]SdaVY[]\W[\W_]\�b\_Y[]\W
c[YtWYtVW�Z_t[YV_YWdbẐbT\YWY]WfV_Y[]\W�h��WT\XWZV_V[eVWT\XWz]ZcTZXWY]WYtVW{c\VZWcZ[YYV\WcTZZT\Y[V̂WT\XWZVaTYVXW
X]_bSV\ŶWZV~b[ZVXWuvWYtVWw]\YZT_YWT\XWT̂̂VSuaVXWuvWYtVWw]\YZT_Y]ZWdbẐbT\YWY]WfV_Y[]\W�h��hW�tVWw]\̂YZb_Y[]\W
yT\T̀VZWc[aaWz]ZcTZXWY]WYtVW�Z_t[YV_YWTWz[\TaW�dda[_TY[]\WT\XWwVZY[z[_TYVWz]ZW}TvSV\YW]ZWz[\TaW}Z]�V_YW�dda[_TY[]\WT\XW
}Z]�V_YWwVZY[z[_TYVWz]ZW}TvSV\YWbd]\WYtVWw]\YZT_Y]Z�̂W_]Sda[T\_VWc[YtWYtVWZV~b[ZVSV\ŶW]zWYtVWw]\YZT_YW|]_bSV\Ŷh

klmnonp�W�zWYtVW{c\VZWT\XW�Z_t[YV_YWT̀ZVVxWYtVW�Z_t[YV_YWc[aaWdZ]e[XVW]\VW]ZWS]ZVW}Z]�V_YWZVdZV̂V\YTY[eV̂WY]WT̂̂ [̂YW[\W
_TZZv[\̀W]bYWYtVW�Z_t[YV_Y�̂WZV̂d]\̂[u[a[Y[V̂WTYWYtVŴ[YVhW�tVW{c\VZŴtTaaW\]Y[zvWYtVWw]\̂YZb_Y[]\WyT\T̀VZW]zWT\vW
_tT\̀VW[\WYtVWXbY[V̂xWZV̂d]\̂[u[a[Y[V̂WT\XWa[S[YTY[]\̂W]zWTbYt]Z[YvW]zWYtVW}Z]�V_YWZVdZV̂V\YTY[eV̂h

klmnonp�W�tVW�Z_t[YV_YWc[aaW[\YVZdZVYWT\XWXV_[XVWSTYYVẐW_]\_VZ\[\̀WdVZz]ZST\_VWb\XVZxWT\XWZV~b[ZVSV\ŶW]zxWYtVW
w]\YZT_YW|]_bSV\ŶW]\WcZ[YYV\WZV~bV̂YW]zWYtVWw]\̂YZb_Y[]\WyT\T̀VZxW{c\VZxW]ZWw]\YZT_Y]ZWYtZ]b̀tWYtVWw]\̂YZb_Y[]\W
yT\T̀VZhW�tVW�Z_t[YV_Y�̂WZV̂d]\̂VWY]Ŵb_tWZV~bV̂ŶWc[aaWuVWSTXVW[\WcZ[Y[\̀Wc[Yt[\WT\vWY[SVWa[S[ŶWT̀ZVVXWbd]\W]ZW
]YtVZc[̂VWc[YtWZVT̂]\TuaVWdZ]SdY\V̂̂hW

klmnonp�W�\YVZdZVYTY[]\̂WT\XWXV_[̂[]\̂W]zWYtVW�Z_t[YV_YWc[aaWuVW_]\̂[̂YV\YWc[YtWYtVW[\YV\YW]zxWT\XWZVT̂]\TuavW[\zVZTuaVW
zZ]SxWYtVWw]\YZT_YW|]_bSV\ŶWT\XWc[aaWuVW[\WcZ[Y[\̀W]ZW[\WYtVWz]ZSW]zWXZTc[\̀ ĥW�tV\WSTU[\̀Ŵb_tW[\YVZdZVYTY[]\̂W
T\XWXV_[̂[]\̂xWYtVW�Z_t[YV_YWc[aaWV\XVTe]ZWY]ŴV_bZVWzT[YtzbaWdVZz]ZST\_VWuvWu]YtW{c\VZWT\XWw]\YZT_Y]ZxWc[aaW\]YŴt]cW
dTZY[Ta[YvWY]WV[YtVZxWT\XWc[aaW\]YWuVWa[TuaVWz]ZWZV̂baŶW]zW[\YVZdZVYTY[]\̂W]ZWXV_[̂[]\̂Ŵ]WZV\XVZVXW[\Ẁ]]XWzT[Yth

klmnono�W�tVW�Z_t[YV_Y�̂WXV_[̂[]\̂W]\WSTYYVẐWZVaTY[\̀WY]WTV̂YtVY[_WVzzV_YWc[aaWuVWz[\TaW[zW_]\̂[̂YV\YWc[YtWYtVW[\YV\YW
V�dZV̂̂VXW[\WYtVWw]\YZT_YW|]_bSV\Ŷh

klmnonopW�tVWw]\̂YZb_Y[]\WyT\T̀VZWc[aaWZV_V[eVWT\XWZVe[VcWZV~bV̂ŶWz]ZW[\z]ZSTY[]\WzZ]SWYtVWw]\YZT_Y]ZxWT\XWz]ZcTZXW
VT_tWZV~bV̂YWz]ZW[\z]ZSTY[]\WY]WYtVW�Z_t[YV_YxWc[YtWYtVWw]\̂YZb_Y[]\WyT\T̀VZ�̂WZV_]SSV\XTY[]\hW�tVW�Z_t[YV_YWc[aaW
ZVe[VcWT\XWZV̂d]\XW[\WcZ[Y[\̀xWYtZ]b̀tWYtVWw]\̂YZb_Y[]\WyT\T̀VZxWY]WZV~bV̂ŶWz]ZW[\z]ZSTY[]\WTu]bYWYtVWw]\YZT_YW
|]_bSV\ŶhW�tVWw]\̂YZb_Y[]\WyT\T̀VZ�̂WZV_]SSV\XTY[]\WT\XWYtVW�Z_t[YV_Y�̂WZV̂d]\̂VWY]WVT_tWZV~bV̂YWc[aaWuVWSTXVW
[\WcZ[Y[\̀Wc[Yt[\WT\vWY[SVWa[S[ŶWT̀ZVVXWbd]\W]ZW]YtVZc[̂VWc[YtWZVT̂]\TuaVWdZ]SdY\V̂̂hW�zWTddZ]dZ[TYVxWYtVW�Z_t[YV_YW
c[aaWdZVdTZVWT\XW[̂̂bVŴbddaVSV\YTaW|ZTc[\̀ ŴT\XWfdV_[z[_TY[]\̂W[\WZV̂d]\̂VWY]WYtVWZV~bV̂ŶWz]ZW[\z]ZSTY[]\h

�������lqlll��������������
klqnpl���� �¡�¢ £
klqnpnpW�Wfbu_]\YZT_Y]ZW[̂WTWdVẐ]\W]ZWV\Y[YvWct]WtT̂WTWX[ZV_YW_]\YZT_YWc[YtWYtVWw]\YZT_Y]ZWY]WWdZ]e[XVWSTYVZ[TaWT\X¤]ZW
aTu]ZWz]ZWYtVWdZ]�V_YW]\W]ZW]zzWYtVŴ[YVxW]ZWY]W]YtVZc[̂VWzbZ\[̂tWaTu]ZxWSTYVZ[TaW]ZW]YtVZŴVZe[_V̂Wc[YtWZV̂dV_YWY]WTWd]ZY[]\W
]zWYtVW�]ZUhhW�tVWYVZSW¥fbu_]\YZT_Y]Z¥W[̂WZVzVZZVXWY]WYtZ]b̀t]bYWYtVWw]\YZT_YW|]_bSV\ŶWT̂W[zŴ[\̀baTZW[\W\bSuVZWT\XW
SVT\̂WTWfbu_]\YZT_Y]ZW]ZWT\WTbYt]Z[sVXWZVdZV̂V\YTY[eVW]zWYtVWfbu_]\YZT_Y]ZhW�tVWYVZSW¥fbu_]\YZT_Y]Z¥WX]V̂W\]YW
[\_abXVW]YtVZWw]\YZT_Y]ẐW]ZWfVdTZTYVWw]\YZT_Y]ẐW]ZWYtVŴbu_]\YZT_Y]ẐW]zW]YtVZWw]\YZT_Y]ẐW]ZWfVdTZTYVWw]\YZT_Y]Ẑh

klqnpnoW�Wfbu¦̂bu_]\YZT_Y]ZW[̂WTWdVẐ]\W]ZWV\Y[YvWct]WtT̂WTWX[ZV_YW]ZW[\X[ZV_YW_]\YZT_YWc[YtWTWfbu_]\YZT_Y]ZWY]WdVZz]ZSW
TWd]ZY[]\W]zWYtVW�]ZUWTYWYtVŴ[YVhW�tVWYVZSW¥fbu¦̂bu_]\YZT_Y]Z¥W[̂WZVzVZZVXWY]WYtZ]b̀t]bYWYtVWw]\YZT_YW|]_bSV\ŶWT̂W[zW
[̂\̀baTZW[\W\bSuVZWT\XWSVT\̂WTWfbu¦̂bu_]\YZT_Y]ZW]ZWT\WTbYt]Z[sVXWZVdZV̂V\YTY[eVW]zWYtVWfbu¦̂bu_]\YZT_Y]Zh

klqnpn§W�tVWYVZSW¥fdV_[Ta[̂Y¥W]ZW¥fdV_[TaYvWw]\YZT_Y]Z¥WT̂Wb̂VXW[\WYtV̂VŴdV_[z[_TY[]\̂ŴtTaaWSVT\WT\W[\X[e[XbTaW]ZWz[ZSW
]zWV̂YTua[̂tVXWZVdbYTY[]\xW]ZxW[zW\VcavW]Z̀T\[sVXxWct]̂VWdVẐ]\\VaWtTeVWdZVe[]b̂avWV̂YTua[̂tVXWTWZVdbYTY[]\W[\WYtVŴTSVW
z[VaXxWct[_tW[̂WZV̀baTZavWV\̀T̀VXW[\xWT\XWct[_tWST[\YT[\̂WTWZV̀baTZWz]Z_VW]zWc]ZUVẐŴU[aaVXW[\WV[YtVZWST\bzT_YbZ[\̀W]ZW
zTuZ[_TY[\̀W[YVŜWZV~b[ZVXWuvWYtVW_]\YZT_YxW[\̂YTaa[\̀W[YVŜWZV~b[ZVXWuvWYtVWw]\YZT_YxW]ZW]YtVZc[̂VWdVZz]ZS[\̀Wc]ZUW
ZV~b[ZVXWuvWYtVWw]\YZT_Yh
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STUVWVXVWTTYZ[\[]̂_̀a\bca]de[cfgfcbaf_̀h]\[ijf\[]f̀habkkbaf_̀]lm]b]nde[cfbkfhano]aZba]a[\p]hZbkk]bkh_]l[]q[[p[q]a_]p[b̀]
[faZ[\]aZ[]pb̀jgbcaj\[\]_g]aZ[]fa[po]b̀]f̀qfrfqjbk]_\]gf\p]kfc[̀h[q]lm]aZ[]pb̀jgbcaj\[\o]_\]b̀]f̀qfrfqjbk]_\]gf\p]sZ_]
sfkk]e[\g_\p]hjcZ]s_\t]j̀q[\]aZ[]pb̀jgbcaj\[\uh]qf\[ca]hje[\rfhf_̀v]]wkk]_aZ[\]\[ijf\[p[̀ah]b̀q]e\_rfhf_̀h]c_̀abf̀[q]
f̀]aZ[h[]q_cjp[̀ah]e[\abf̀f̀x]a_]hjlc_̀a\bca_\h]b̀q]hjlyhjlc_̀a\bca_\h]b\[]beekfcblk[]a_]de[cfbkam]̂_̀a\bca_\hv
STUVzT{|}~�T��T�������~}���T}��T����~T����~}���T��~T��~�����T��T���T��~�
STUVzVW]wh]h__̀]bh]e\bcafcblk[]bga[\]bsb\q]_g]aZ[]̂_̀a\bcao]o]lja]̀_]p_\[]aZb̀]��]qbmh]bga[\]\[c[fea]_g]_ggfcfbk]̀_afc[]_g]
bsb\q]_g]aZ[]̂_̀a\bcao]aZ[]̂_̀a\bca_\]hZbkk]̀_afgm]aZ[]̂_̀ha\jcaf_̀]�b̀bx[\o]g_\]\[rf[s]lm]aZ[]�s̀[\o]̂_̀ha\jcaf_̀]
�b̀bx[\]b̀q]w\cZfa[cao]aZ[]̀bp[h]_g]aZ[]e[\h_̀h]_\][̀afaf[h]�f̀ckjqf̀x]aZ_h[]sZ_]b\[]a_]gj\̀fhZ]pba[\fbkh]_\][ijfep[̀a]
gbl\fcba[q]a_]b]he[cfbk]q[hfx̀�]b̀qo]sZ[\[]beekfcblk[o]aZ[]̀bp[]_g]aZ[]f̀habkkf̀x]djlc_̀a\bca_\o]e\_e_h[q]g_\][bcZ]
e\f̀cfebk]e_\af_̀]_g]aZ[]Y_\tv]]v]�Z[]̂_̀ha\jcaf_̀]�b̀bx[\]pbm]\[ekm]sfaZf̀]��]qbmh]_g]\[c[fea]_g]aZ[]f̀g_\pbaf_̀]a_]
aZ[]̂_̀a\bca_\o]f̀]s\faf̀xo]habaf̀x]���]sZ[aZ[\]aZ[]�s̀[\o]aZ[]̂_̀ha\jcaf_̀]�b̀bx[\]_\]aZ[]w\cZfa[ca]Zbh]\[bh_̀blk[]
_l�[caf_̀]a_]b̀m]hjcZ]e\_e_h[q]e[\h_̀]_\][̀afam]_\o]���]aZba]aZ[]̂_̀ha\jcaf_̀]�b̀bx[\o]w\cZfa[ca]_\]�s̀[\]\[ijf\[h]
bqqfaf_̀bk]afp[]g_\]\[rf[sv]�bfkj\[]_g]aZ[]̂_̀ha\jcaf_̀]�b̀bx[\o]�s̀[\o]_\]w\cZfa[ca]a_]\[ekm]sfaZf̀]aZ[]��yqbm]e[\f_q]
hZbkk]c_̀hafaja[]̀_afc[]_g]̀_]\[bh_̀blk[]_l�[caf_̀v]]
STUVzVWVW]�[g[\]a_]�̀g_\pbaf_̀]a_]�fqq[\h]g_\]\[ijf\[p[̀ah]g_\]q[kfr[\m]_g]b]kfha]_g]djlc_̀a\bca_\h]a_]w\cZfa[cauh]_ggfc[]
bga[\]\[c[fea]_g]lfqh]b̀q]l[g_\[]bsb\q]_g]̂_̀a\bcav

STUVzVWVz]djlc_̀a\bca_\h]sfkk]̀_a]l[]bcc[eablk[]j̀k[hho]sZ[̀]\[ijf\[q]lm]aZ[]̂_̀ha\jcaf_̀]�b̀bx[\o][rfq[̀c[]fh]
gj\̀fhZ[q]aZba]aZ[]e\_e_h[q]djlc_̀a\bca_\]Zbh]hbafhgbca_\fkm]c_pek[a[q]hfpfkb\]hjlc_̀a\bcah]bh]c_̀a[pekba[q]j̀q[\]aZfh]
e\fp[]c_̀a\bcao]b̀q]Zbh]aZ[]̀[c[hhb\m][ e[\f[̀c[o]e[\h_̀ [̀ko][ijfep[̀ao]ekb̀ao]b̀q]gf̀b̀cfbk]blfkfam]a_]c_pek[a[]aZ[]
hjlc_̀a\bca]f̀]bcc_\qb̀c[]sfaZ]aZ[]f̀a[̀a]a_]aZ[]¡_cjp[̀ahv

STUVzVz]�Z[]̂_̀a\bca_\]hZbkk]̀_a]bsb\q]b̀m]s_\t]a_]b̀m]djlc_̀a\bca_\]sfaZ_ja]e\f_\]s\faa[̀]bee\_rbk]_g]aZ[]
_̂̀ha\jcaf_̀]�b̀bx[\]b̀q]�s̀[\o]sZfcZ]bee\_rbk]sfkk]̀_a]l[]xfr[̀]j̀afk]aZ[]̂_̀a\bca_\]hjlpfah]a_]aZ[]̂_̀ha\jcaf_̀]
�b̀bx[\]b]s\faa[̀]haba[p[̀a]c_̀c[\̀f̀x]aZ[]e\_e_h[q]bsb\q]a_]aZ[]̂_̀a\bca_\o]sZfcZ]haba[p[̀a]hZbkk]c_̀abf̀]hjcZ]
f̀g_\pbaf_̀]bh]aZ[]̂_̀ha\jcaf_̀]�b̀bx[\]_\]�s̀[\]sfkk]\[ijf\[v
STUVzVX]�g]aZ[]�s̀[\o]̂_̀ha\jcaf_̀]�b̀bx[\]_\]w\cZfa[ca]Zbh]\[bh_̀blk[]_l�[caf_̀]a_]b]e[\h_̀]_\][̀afam]e\_e_h[q]lm]aZ[]
_̂̀a\bca_\o]aZ[]̂_̀a\bca_\]hZbkk]e\_e_h[]b̀_aZ[\]a_]sZ_p]aZ[]�s̀[\o]̂_̀ha\jcaf_̀]�b̀bx[\]_\]w\cZfa[ca]Zbh]̀_]
\[bh_̀blk[]_l�[caf_̀v]¢_]f̀c\[bh[]f̀]aZ[]̂_̀a\bca]djp]hZbkk]l[]bkk_s[q]sZ[\[]b]djlc_̀a\bca_\]fh]\[�[ca[q]lm]aZ[]
�s̀[\o]̂_̀ha\jcaf_̀]�b̀bx[\]_\]w\cZfa[ca]sZ_]fh]q[[p[q]j̀ijbkfgf[q]a_]e[\g_\p]aZ[]eb\afcjkb\]s_\t]hjlc_̀a\bca[q]
lm]aZ[]̂_̀a\bca_\]_\]Zbrf̀x]a__]pb̀m]cj\\[̀a]e\_�[cah]Zb̀qk[q]lm]f̀hjggfcf[̀a]e[\h_̀ [̀kv]]
STUVzV£]�Z[]̂_̀a\bca_\]hZbkk]̀_a]hjlhafaja[]b]djlc_̀a\bca_\o]e[\h_̀o]_\][̀afam]g_\]_̀[]e\[rf_jhkm]h[k[ca[q]fg]aZ[]�s̀[\o]
_̂̀ha\jcaf_̀]�b̀bx[\]_\]w\cZfa[ca]pbt[h]\[bh_̀blk[]_l�[caf_̀]a_]hjcZ]hjlhafajaf_̀v

STUVzVU]¢_asfaZhab̀qf̀x]b̀m]_aZ[\]e\_rfhf_̀]_g]aZ[]̂_̀a\bca]¡_cjp[̀aho]̂_̀a\bca_\]hZbkk]e[\g_\p]ba]k[bha]as[̀amygfr[]
e[\c[̀a]��¤¥�]_g]aZ[]gf[kq]s_\t]lm]fah]_s̀][pek_m[[hv]]�_\]aZ[]ej\e_h[]_g]aZ[]e\[c[qf̀x]h[̀a[̀c[o]b̀m]eb\a]_g]aZ[]s_\t]
e[\g_\p[q]lm]hje[\rfh_\m]e[\h_̀ [̀k]�e[\h_̀h]bl_r[]k[r[k]_g]g_\[pb̀�]_\]lm]aZ[]_ggfc[]e[\h_̀ [̀k]hZbkk]̀_a]l[]
c_̀hfq[\[q]eb\a]_g]aZ[]s_\t]e[\g_\p[q]lm]aZ[]̂_̀a\bca_\uh][pek_m[[hv]]djcZ]fa[ph]bh]l_̀qho]c[\afgfcba[ho]hZ_e]
q\bsf̀xh]b̀q]hfpfkb\]fa[ph]q_]̀_a]c_j̀a]a_sb\qh]aZ[]as[̀amygfr[]e[\c[̀a]��¤¥�]\[ijf\[p[̀ahv

STUVXT�������~}���}¦T§�¦}�����
�m]bee\_e\fba[]s\faa[̀]bx\[[p[̀ao]aZ[]̂_̀a\bca_\]hZbkk]\[ijf\[][bcZ]djlc_̀a\bca_\o]a_]aZ[][ a[̀a]_g]aZ[]Y_\t]a_]l[]
e[\g_\p[q]lm]aZ[]djlc_̀a\bca_\o]a_]l[]l_j̀q]a_]aZ[]̂_̀a\bca_\]lm]a[\ph]_g]aZ[]̂_̀a\bca]¡_cjp[̀aho]b̀q]a_]bhhjp[]
a_sb\q]aZ[]̂_̀a\bca_\]bkk]aZ[]_lkfxbaf_̀h]b̀q]\[he_̀hflfkfaf[ho]f̀ckjqf̀x]aZ[]\[he_̀hflfkfam]g_\]hbg[am]_g]aZ[]
djlc_̀a\bca_\uh]Y_\to]aZba]aZ[]̂_̀a\bca_\o]lm]aZ[h[]̂_̀a\bca]¡_cjp[̀aho]bhhjp[h]a_sb\q]aZ[]�s̀[\o]̂_̀ha\jcaf_̀]
�b̀bx[\]b̀q]w\cZfa[cav]̈bcZ]hjlc_̀a\bca]bx\[[p[̀a]hZbkk]e\[h[\r[]b̀q]e\_a[ca]aZ[]\fxZah]_g]aZ[]�s̀[\o]̂_̀ha\jcaf_̀]
�b̀bx[\]b̀q]w\cZfa[ca]j̀q[\]aZ[]̂_̀a\bca]¡_cjp[̀ah]sfaZ]\[he[ca]a_]aZ[]Y_\t]a_]l[]e[\g_\p[q]lm]aZ[]djlc_̀a\bca_\]
h_]aZba]hjlc_̀a\bcaf̀x]aZ[\[_g]sfkk]̀_a]e\[�jqfc[]hjcZ]\fxZaho]b̀q]hZbkk]bkk_s]a_]aZ[]djlc_̀a\bca_\o]j̀k[hh]he[cfgfcbkkm]
e\_rfq[q]_aZ[\sfh[]f̀]aZ[]hjlc_̀a\bca]bx\[[p[̀ao]aZ[]l[̀[gfa]_g]bkk]\fxZaho]\[p[qf[ho]b̀q]\[q\[hh]bxbf̀ha]aZ[]̂_̀a\bca_\]
aZba]aZ[]̂_̀a\bca_\o]lm]aZ[]̂_̀a\bca]¡_cjp[̀aho]Zbh]bxbf̀ha]aZ[]�s̀[\v]YZ[\[]bee\_e\fba[o]aZ[]̂_̀a\bca_\]hZbkk]
\[ijf\[][bcZ]djlc_̀a\bca_\]a_][̀a[\]f̀a_]hfpfkb\]bx\[[p[̀ah]sfaZ]djlyhjlc_̀a\bca_\hv]�Z[]̂_̀a\bca_\]hZbkk]pbt[]
brbfkblk[]a_][bcZ]e\_e_h[q]djlc_̀a\bca_\o]e\f_\]a_]aZ[][ [cjaf_̀]_g]aZ[]hjlc_̀a\bca]bx\[[p[̀ao]c_ef[h]_g]aZ[]̂_̀a\bca]
¡_cjp[̀ah]a_]sZfcZ]aZ[]djlc_̀a\bca_\]sfkk]l[]l_j̀qo]b̀qo]je_̀]s\faa[̀]\[ij[ha]_g]aZ[]djlc_̀a\bca_\o]fq[̀afgm]a_]aZ[]
djlc_̀a\bca_\]a[\ph]b̀q]c_̀qfaf_̀h]_g]aZ[]e\_e_h[q]hjlc_̀a\bca]bx\[[p[̀a]aZba]pbm]l[]ba]rb\fb̀c[]sfaZ]aZ[]̂_̀a\bca]
¡_cjp[̀ahv]djlc_̀a\bca_\h]sfkk]hfpfkb\km]pbt[]c_ef[h]_g]beekfcblk[]e_\af_̀h]_g]hjcZ]q_cjp[̀ah]brbfkblk[]a_]aZ[f\]
\[he[cafr[]e\_e_h[q]djlyhjlc_̀a\bca_\hv
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RSTUVUWXYZ[X\]̂_̀ab_]̀XcZaddX̂]_X[̂_[̀Xê_]XâfXcghb]̂_̀ab_iXb]̂_̀ab_iXaj̀[[k[̂_iXlg̀bZac[X]̀m[̀X]̀X]_Z[̀Xà̀âj[k[̂_X
n]̀X_Z[Xng̀̂ ecZêjcX]nXâfXl]̀_e]̂X]nX_Z[Xka_[̀eadciXc[̀oeb[ciX[pgelk[̂_X]̀Xq]̀rXse_ZXâfXlà_fX]̀X[̂_e_fXenXcgbZXlà_fX]̀X
[̂_e_fXecXâXtnnedea_[mXû_e_fiXĝd[ccXcgbZXà̀âj[k[̂_XZacXh[[̂Xall̀]o[mXhfX_Z[Xvŝ [̀iXan_[̀XngddXmecbd]cg̀[X]nX_Z[XX
[̀da_e]̂cZelXâmXaddXm[_aedcX̀[da_êjX_]X_Z[Xl̀]l]c[mXt̀ à̂j[k[̂_wXXYZ[X_[̀kXxtnnedea_[mXû_e_fxXk[âcXâfX[̂_e_fX
[̀da_[mX_]X]̀Xannedea_[mXse_ZX_Z[X\]̂_̀ab_]̀Xse_ZX̀[cl[b_X_]XsZebZX_Z[X\]̂_̀ab_]̀XZacXmè[b_X]̀Xêmè[b_X]ŝ [̀cZelX]̀X
b]̂_̀]diXêbdgmêjiXse_Z]g_Xdeke_a_e]̂i

wyXXXXXXt̂fX[̂_e_fX]ŝ[mXêXsZ]d[X]̀XêXlà_XhfX_Z[X\]̂_̀ab_]̀z
w{XXXXXt̂fXZ]dm[̀X]nXk]̀[X_ZâX_[̂Xl[̀b[̂_X|y}~�X]nX_Z[Xeccg[mXâmX]g_c_âmêjXcZà[cX]niX]̀X_Z[XZ]dm[̀X]nXâfX

ê_[̀[c_XêiX_Z[X\]̂_̀ab_]̀zX]̀

RSTUVUWUWSXtddX�ghb]̂_̀ab_cX]o[̀X��i}}}XcZaddXh[XêXs̀e_êjw
RSTU�S����������S����������S��S������������
RSTU�UWXuabZXcghb]̂_̀ab_Xaj̀[[k[̂_Xn]̀XaXl]̀_e]̂X]nX_Z[Xq]̀rXecXacceĵ[mXhfX_Z[X\]̂_̀ab_]̀X_]X_Z[Xvŝ [̀iXl̀]oem[mX_Za_

UW acceĵk[̂_XecX[nn[b_eo[X]̂dfXan_[̀X_[̀kêa_e]̂X]nX_Z[X\]̂_̀ab_XhfX_Z[Xvŝ [̀Xn]̀Xbagc[Xlg̀cgâ_X_]X
�[b_e]̂Xy�w{XâmX]̂dfXn]̀X_Z]c[Xcghb]̂_̀ab_Xaj̀[[k[̂_cX_Za_X_Z[Xvŝ [̀Xabb[l_cXhfX̂]_enfêjX_Z[X
�ghb]̂_̀ab_]̀XâmX\]̂_̀ab_]̀zXâm

U� acceĵk[̂_XecXcgh�[b_X_]X_Z[Xl̀e]̀X̀ejZ_cX]nX_Z[Xcg̀[_fiXenXâfiX]hdeja_[mXĝm[̀Xh]̂mX̀[da_êjX_]X_Z[X
\]̂_̀ab_w

qZ[̂X_Z[Xvŝ [̀Xabb[l_cX_Z[Xacceĵk[̂_X]nXaXcghb]̂_̀ab_Xaj̀[[k[̂_iX_Z[Xvŝ [̀Xaccgk[cX_Z[X\]̂_̀ab_]̀�cX̀ejZ_cXâmX
]hdeja_e]̂cXĝm[̀X_Z[Xcghb]̂_̀ab_w

RSTU�U�X�nX_Z[Xq]̀rXêXb]̂ [̂b_e]̂Xse_ZXaX�ghb]̂_̀ab_XZacXh[[̂Xcgcl[̂m[mXn]̀Xk]̀[X_ZâX�}XmafcXan_[̀X_[̀kêa_e]̂X]nX_Z[X
\]̂_̀ab_XhfX_Z[Xvŝ [̀Xlg̀cgâ_X_]Xlàaj̀alZXy�w{XâmX_Z[Xvŝ [̀Xabb[l_cXacceĵk[̂_X]nXcgbZX�ghb]̂_̀ab_iX_Z[X
�ghb]̂_̀ab_]̀�cXb]kl[̂ca_e]̂XcZaddX̂]_Xh[Xam�gc_[mXn]̀XâfXêb̀[ac[XêXmè[b_Xb]c_cXêbg̀̀[mXhfXcgbZX�ghb]̂_̀ab_]̀XacX
aX̀[cgd_X]nXcgbZXcgcl[̂ce]̂w

RSTU�UVX�l]̂Xacceĵk[̂_X_]X_Z[Xvŝ [̀Xĝm[̀X_ZecX�[b_e]̂X�w�iX_Z[Xvŝ [̀XkafXng̀_Z[̀XacceĵX_Z[Xcghb]̂_̀ab_X_]XaX
cgbb[cc]̀X\]̂_̀ab_]̀X]̀X]_Z[̀X[̂_e_fwX�nX_Z[Xvŝ [̀XacceĵcX_Z[Xcghb]̂_̀ab_X_]XaXcgbb[cc]̀X\]̂_̀ab_]̀X]̀X]_Z[̀X[̂_e_fiX_Z[X
vŝ [̀XcZaddX̂[o[̀_Z[d[ccX̀[kaêXd[jaddfX̀[cl]̂cehd[Xn]̀XaddX]nX_Z[Xcgbb[cc]̀X\]̂_̀ab_]̀�cX]hdeja_e]̂cXĝm[̀X_Z[X
cghb]̂_̀ab_wX

RSTU�U�XuabZX�ghb]̂_̀ab_XcZaddXcl[benebaddfXl̀]oem[X_Za_X_Z[Xvŝ [̀XcZaddXh[X̀[cl]̂cehd[X_]X_Z[X�ghb]̂_̀ab_]̀Xn]̀X_Z]c[X
]hdeja_e]̂cX]nX_Z[X\]̂_̀ab_]̀X_Za_Xabb̀g[Xcghc[pg[̂_X_]X_Z[Xvŝ [̀�cX[�[̀bec[X]nXâfX̀ejZ_cXĝm[̀X_ZecXb]̂_êj[̂_X
acceĵk[̂_w

RSTUTS�����S�� ����S��S��������������
RSTUTUWX�̂X_Z[X[o[̂_X]nXâfXm[nagd_XZ[̀[ĝm[̀XhfX_Z[X\]̂_̀ab_]̀iX]̀XêX_Z[X[o[̂_X_Z[Xvŝ [̀iX\]̂c_̀gb_e]̂X¡âaj[̀iX]̀X
t̀bZe_[b_XnaedcX_]Xall̀]o[XâfXalldeba_e]̂Xn]̀Xlafk[̂_iX_Za_XecX̂]_X_Z[Xnagd_X]nXaX�ghb]̂_̀ab_]̀iX_Z[Xvŝ [̀iXgl]̂X[�[̀becêjX
cgbZX]l_e]̂XhfXs̀e_êjX_]X_Z[X\]̂_̀ab_]̀iXXkafXkar[Xmè[b_Xlafk[̂_X_]X_Z[X�ghb]̂_̀ab_]̀iXd[ccXall̀]l̀ea_[X̀[_aêaj[wXX�̂X
_Za_X[o[̂_iX_Z[Xak]ĝ_Xc]XlaemX_Z[X�ghb]̂_̀ab_]̀XcZaddXh[Xm[mgb_[mXǹ]kX_Z[Xlafk[̂_X_]X_Z[X\]̂_̀ab_]̀w

RSTUTU�X¢]_ZêjXb]̂_aê[mXZ[̀[êXcZaddXb̀[a_[XâfX]hdeja_e]̂X]̂X_Z[Xlà_X]nX_Z[Xvŝ [̀X_]Xkar[XâfXlafk[̂_cX_]XâfX
�ghb]̂_̀ab_]̀iXâmX̂]Xlafk[̂_XhfX_Z[Xvŝ [̀X_]XâfX�ghb]̂_̀ab_]̀XcZaddXb̀[a_[XâfX]hdeja_e]̂X_]Xkar[XâfXng̀_Z[̀X
lafk[̂_cX_]XâfX�ghb]̂_̀ab_]̀w

RSTUTUVXYZ[X\]̂_̀ab_]̀XcZaddXl̀]kl_dfX̂]_enfX_Z[Xvŝ [̀iX\]̂c_̀gb_e]̂X¡âaj[̀iXâmXt̀bZe_[b_X]nXâfXka_[̀eadXm[nagd_cX
hfXâfX�ghb]̂_̀ab_]̀cwXX¢]_se_Zc_âmêjXâfXl̀]oece]̂Xb]̂_aê[mXêX_ZecXt̀_ebd[X�X_]X_Z[Xb]̂_̀àfiXe_XecXZ[̀[hfX
abr̂]sd[mj[mXâmXaj̀[[mX_Za_X_Z[Xvŝ [̀XZacXêX̂]XsafXaj̀[[miX[�l̀[ccdfX]̀Xeklde[mdfiX̂]̀XseddX_Z[Xvŝ [̀Xaj̀[[iX_]X
add]sXâfX�ghb]̂_̀ab_]̀X]̀X]_Z[̀Xka_[̀eadXcgllde[̀X]̀Xs]̀r[̀X[kld]f[mXhfX_Z[X\]̂_̀ab_]̀X_Z[X̀ejZ_X_]X]h_aêXaX
�gmjk[̂_X]̀Xm[b̀[[Xajaêc_X_Z[Xvŝ [̀Xn]̀X_Z[Xak]ĝ_Xmg[Xe_Xǹ]kX_Z[X\]̂_̀ab_]̀w

RSTUTU�XYZ[X\]̂_̀ab_]̀XcZaddXbZ[brX̀[b]̀mXm̀asêjcX[abZXk]̂_ZwXXq è__[̂Xb]̂nèka_e]̂X_Za_X_Z[X̀[b]̀mXm̀asêjcXà[X
xglX_]Xma_[xXcZaddXh[X̀[pgè[mXhfX_Z[X\]̂c_̀gb_e]̂X¡âaj[̀Xl̀e]̀X_]Xall̀]oadX]nX_Z[X\]̂_̀ab_]̀�cXk]̂_ZdfXlafk[̂_X
[̀pgece_e]̂w
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RSTUVWXYZYYYV[\]TŜVTU[\Y_̀Y[a\XSY[SY_̀Y]XbRSRTXYV[\TSRVT[S]
cYZdeY[fghijkYSlmnoYopYbhiqpirYVpgkoistolpgYflonY[fgYupithkYvgwYopYRfviwY[onhiYVpgoivtok
cYZdedexyz{x|}~{�x�{�{��{�x�z{x���z�x��x�{�����x��~��������~x��x��{�����~�x�{���{�x��x�z{x����{��x}��zx�z{x|}~{���x�}~x
����{��x�~�x}��zx�{�����{x��~��������x�{���~{�x�~�{�x��~�����~�x��x�z{x��~�����x������~������x�������x��x�z��{x��x�z��x
��~������x�~�����~�x�z��{x��������~�x��x�z{x��~�����~�x��x�z{x��~�����x�{���{�x��x�~����~�{x�~�x}���{�x��x����������~�xx
�z����x�z{x��~�������x������~x�~�x�����{x��x�{���x�z����zx�~�x���x��x�������~x��x�~�x��z{�x��~�������xz���~�x�x
��~�����x}��zx�z{x�}~{�x���x�z{x�{���{��x��x���{������x������{��x{�����{~��x���~�x��x������~�{��x��x�z����x�z{x��~�������x
������~x�~�x�����{x��x�{���x�z����zx�~�x���x��x�������~x��x�x������~��������x�z{x��~�������x�z���xz��{x~�x�����x
����~��x�z{x|}~{�x��x�z{��x���z��{���x���x���zx�����{x��x�{���x���x�z���xz��{x�x���z�x��x�{���{�x��x��x�����x���zx
�����{x�~��x����x�z{x��z{�x��~�������x��x�����~��������

cYZded�x�z{~x�z{x|}~{�x�{������x��~��������~x��x��{�����~�x}��zx�z{x|}~{���x�}~x����{�x��x�{�����{x��~���������x
�z{x|}~{�x�z���x������{x���x������~����~x��x���zx����{�x�~�x�{�����{x��~��������x}��zx�z{x����x��x�z{x��~��������x
}z�x�z���x����{���{x}��zx�z{��

cYZded�dex�z{�{x�z{x�{��x���~��������x��x�����{x��~��������x��x��{�x�~x�z{x�{~{���x��~�����~��x�����{�{~����x
�{~{���x��~�����~��x�~�x��z{�x��~�����x�����{~���x��x�z���x�{�~x�z{x��~�������x}z�x{ {���{�x�z{x|}~{����~�������x
���{{�{~��

cYZded�d�x�z{�{x�z{x�{��x��{�����{x��~��������x��x��{�x�~x�z��x������{x��x�z���x�{�~x��z{�x��~�������x�{������~�x
��~��������~x��x��{�����~x�~x�z{x���{x~��x�~����{�x�~x�z{x����{���

cYZded¡xyz{x��~�������x�z���x~��x�~�{��{�{x}��zx�z{x{�{����~�x�~���������~x��x������{x���~x�z{x��{���{�x��x�~�x}����x
���{������x������{�x��x{�����{~�x~��x�~����{�x�~x�z{x�����x���x}z��zx��x��x�{x�{�����{�x�~�x���~��z{�x��x��z{�x
��~���������x�~�x�z{x��~�������x�z���x����{���x��~~{��x�~�x������~��{x�z{x}���x�z{�{}��z�xxyz{x��~�������x�z���x�{x
�{���~����{x���x�z{x������~����~x�~�x�~�{��{�z�~�x��x�z{x}���x��xz��x�������x������~��������x�~�x�z{x}���x��x��z{�x
��~��������x}��zx�z{x}����x

cYZded¢x���x��~���������x�~�����~�x�z{x|}~{���x��~���������x�z���x����{���{x}��zx{��zx��z{�x�~x�z{x�~���������~x�~�x
��~��������~x��x{��zx��~���������x}���x�~�x�~x���zx��~~{�x��x�z{x|}~{�x�~�£��x��~��������~x¤�~��{�x���x���{���xx���x
��~��������x�z���x��~����x�~�x������~��{x�z{x}���x��x�z{��x�����~���������x��x�~��xxyz{x|}~{�x�~�£��x��~��������~x
¤�~��{�x�z���x������{x��x�{����{x�z{x�����������~x��x�z{x}���x��z{���{�x��x���x��~��������x��x�z{x{~�x��x�z{x����{��x��x�z{x
}z��{x����{��x���x�{x�����{��{��x��x{ �{���������x��x�������{�x��x�~{x�~���xxyz{x�}���x��x���{x�z�~x�~{x��~�����x���x�z{x
����{��x�{����{�x�{��{~����x��x��z{�}��{x�~�{���{���{�x��~�������x��{�����~��x�~�x���x�~����{x�~z{�{~�x�{����x�~x�z{x
�����{��x��x�~�x�~��������x��~���������x}����xx�������~����x�z{x|}~{�x�~�£��x��~��������~x¤�~��{�x��~~��x�����~�{{x
�z{x�~���{�{�x��{�����~�x��x�~�x��~��������xx¥��zx��~�������x���~�}�{��{�x�z{�{x��~�����~�x�~�x�~�{����~��x�z��xz{x
�z���x�{��x�z{x����x��x���x����~���x�{����x����{�x��x�z{x��{�{~�{x��x��{�����~�x��x��z{�x��~��������x{~���{�x���~x�z{x
����{��x�~�x����~���x�{����x���{~�{�x���~x�z{x������{�x��~��������~x��z{���{�

cYZded¦xyz{x��~�������x���{���x�����~�{~�x���x�~�x���������x����x���x����z��{x���{��x�~�x��z{�x���{{�{~��x���x
������{�{~�x��x���{�����x�~�x{�����{~�x�z��x��{x��{~����{�x��x����x��x�z{x��~�����x�����{~���xxyz{x��~�������x�z���x�{x
�{���~����{x���x���zx��{�����z��{�x��{���x��x�~��x��x��x�z{x��~�������x}{�{x�z{x�����~��x����z��{��xxyz{x��~�����x���x
�~����{��x}��z���x���������~�x���x�����x�~�x{ �{~�{�x�~x��~~{����~x}��zx�{���{���x������{�x�~����~�{�x�~���������~x�~�x
�{���~�x��x��{��x���{�{�x�~x�~�x�����~{�x����z��{x���{��x��x���{{�{~���xx���x}����~��x�~�x����{����~x��x�z{x����x
���������~�x�~�{�x�z{x��~�����x�����{~��x�z���x����x�����x��x�~�x��{�����z��{�x��{���x�~�{��x�z{x��~�����x�����{~��x
��{���������x������{x��z{�}��{�

cYZdedZxyz{x|}~{�x�{�{��{�x�z{x���z�x��x�{�����x}���x�~x�~�x�z��{x��x�z{x����{��x�z����zx�x�z�~�{x���{�x����x
����������{x����~��������{x�����x}z{~x�z{x{�������z{�x���{���~{�x�{���{x�{������§{�x��{x��x�~�x��~���������x�~�����~�xx
~̈�����~x�~����{��x���x��x~��x�����{�x���x������{x��x��~x�z{x}���x����{����x������{x��x����{���{x������{�x�����������x
������{x��x����{���{x��~������x�~�x����z��{x���{���x�~�x��z{�x����x��x�������~�x}z��zx��{x�{{�{�x��x�z{x|}~{�x��x�{x�~x
�z{x�{��x�~�{�{���x��x�z{x}�����

cYZdedZdex����~�x�z{x�����{��x��x�z{x}����x��z{�x��~���������x�������{�x�~�x�z{x|}~{���x�}~x�{���~~{�x©�{�{��{�x��x
����{����{��x��x�|�z{���ªx���x�{x{~���{�x�~x�{������~�x}���x��x���x�{x�}���{�x��z{�x��~������x���x�������~��x}���x
�~x�z��x����{���xẍ~x�z{x{�{~��x�z{x��~�������x�z���x������~��{x�z{x}���x��x�{x��~{xz{�{�~�{�x}��zx���zx|�z{��x�~�x�z{x
��~�������x�z���x�����x����{���{x}��zx���zx|�z{���x�~�x���{�����x���x���x�}~x}���x��x���zx|�z{���x}����
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RSTUVSWXYXZ[S\]̂_̀âbcb[bYd
RSTUVUefghifjklmnopmknfqhorrfosskntfmhifuvlinwqfkvlfsknpiqxfyizonomifjklmnopmknqxfjklqmn{pm|klf}olo~infoltfkmhinf
jklmnopmknqfnioqklo�rifkzzknm{l|m�fsknf|lmnkt{pm|klfoltfqmkno~ifksfmhi|nf�omin|orqfoltfi�{|z�ilmfoltfzinskn�olpifksf
mhi|nfopm|�|m|iqxfoltfqhorrfpkllipmfoltfpkknt|lomifmhifjklmnopmknwqfpklqmn{pm|klfoltfkzinom|klqfv|mhfmhi|nqfoqfni�{|nitf
��fmhifjklmnopmf�kp{�ilmq�

RSTUVUeUef�lriqqft|nipmitf��fmhifuvlinfmkfmhifpklmnon�f|lfmhif�l�|mom|klxf�t�inm|qi�ilmfknf�lqmn{pm|klqfmkf�|ttinqxfmhif
jklmnopmknfqhorrfpkknt|lomif|mqfkzinom|klqfv|mhfmhkqifksfkmhinfpklmnopmknqxfvhimhinfzn|�ifpklmnopmknqfknfqizonomif
pklmnopmknqxfoltfqhorrf�ifniqzklq|�rifsknfmhifpkknt|lom|klfksfmhifvkn�fksf|mqf�on|k{qfq{�pklmnopmknqfvh|phfqhorrf�if
onnol~itfoltfpklt{pmitfmkfo�k|tftiro�q�

RSTUVUeUVfghifjklmnopmknfqhorrflkmfpk��|mfknfzin�|mfol�fopmfvh|phfv|rrf|lminsinifv|mhfmhifzinskn�olpifksfvkn�f��fol�f
qizonomifknf�n|�ifjklmnopmknf|l�kr�itfv|mhfmhifvkn��ff�sfmhifjklmnopmknfq{qmo|lqfol�fto�o~ifmhnk{~hfol�fopmfknf
k�|qq|klfksfkmhinfpklmnopmknqfknf{m|r|m|iqfho�|l~fofjklmnopmfv|mhfmhifuvlinfsknfmhifzinskn�olpifksfvkn�f{zklfmhifq|mif
knfksfvkn�fvh|phf�o�f�iflipiqqon�fmkf�ifzinskn�itfsknfmhifznkzinfi�ip{m|klfksfmhifvkn�fmkf�ifzinskn�itfsknfmhif
znkzinfi�ip{m|klfksfmhifvkn�fmkf�ifzinskn�itfhini{ltinxfknfmhnk{~hfol�fopmfknfk�|qq|klfksfofq{�pklmnopmknfksfq{phf
pklmnopmknfolt�knf{m|r|m�xfmhifjklmnopmknfqhorrfho�iflkfpro|�fo~o|lqmfmhifuvlinfsknfq{phfto�o~ixf�{mfqhorrfho�ifofn|~hmf
mkfnipk�infq{phfto�o~ifsnk�fmhifpklmnopmknfolt�knf{m|r|m�f{ltinfmhifznk�|q|klfq|�|ronfmkfmhifskrrkv|l~fznk�|q|klqf
vh|phfho�ifknfv|rrf�if|lqinmitf|lfmhifpklmnopmqfv|mhfq{phfpklmnopmknqfolt�knf{m|r|m|iq�

RSTUVUeU�fyhk{rtfol�fkmhinfpklmnopmknfho�|l~fknfvhkfqhorrfhini{ltinfho�ifofjklmnopmfv|mhfmhifuvlinfsknfmhif
zinskn�olpifksf�kn�f{zklfmhifq|mixfq{qmo|lfol�fto�o~ifmhnk{~hfol�fopmfknfk�|qq|klfksfmhifjklmnopmknfhini{ltinfknf
mhnk{~hfol�fopmfknfk�|qq|klfksfol�fq{�pklmnopmknfksfmhifjklmnopmknxfmhifjklmnopmknfo~niiqfmkfni|��{nqifq{phfkmhinf
jklmnopmknfsknforrfq{phfto�o~iqfoltfmkftisiltfomf|mqfkvlfi�zilqifol�fq{|mf�oqitf{zklfq{phfpro|��

RSTUVUeU�fghifjklmnopmknfo~niiqfmkftisiltfoltf|lti�l|s�fuvlinxf�nph|mipmxfjklqmn{pm|klf}olo~inxfjklq{rmolmqfoltf
y{��pklq{rmolmqxfsnk�forrfpro|�qf�otifo~o|lqmfol�fksfmhi�fon|q|l~fk{mfksfjklmnopmknwqfopmqfknfk�|qq|klqfksfmhifopmqfknf
k�|qq|klqfksfol�fq{�pklmnopmknfksfmhifjklmnopmkn�fghifuvlinwqfn|~hmfmkf|lti�l|s|pom|klfhini{ltinfqhorrf|lflkfvo�f�if
t|�|l|qhitxfvo|�itfknft|qphon~itxfknf��fmhifi�inp|qifksfol�fkmhinfni�it�fznk�|titfsknf��fmhifpklmnopmfknf��frov�

RSTUVUeU�S�hilfmhifvkn�fksfmhifjklmnopmknfknf|mqfq{�pklmnopmknqfk�inrozfknftk�imo|rfv|mhfmhomfksfkmhinfjklmnopmknqxf
�omin|orfqhorrf�iftir|�initfoltfkzinom|klqfpklt{pmitfmkfponn�fklfmhifvkn�fpklm|l{k{qr�xf|lfolfiss|p|ilmxfvkn��olr|�if
�ollin�

RSTUVUeUTS�lfpoqifksf|lminsinilpif�imviilfmhifkzinom|klqfksft|ssinilmfjklmnopmknqxfmhif�nph|mipmfknfuvlinwqf
�izniqilmom|�ixfv|rrf�ifqkrif�{t~ifksfmhifn|~hmqfksfiophfjklmnopmknfoltfqhorrfho�ifmhifo{mhkn|m�fmkftip|tif|lfvhomf
�ollinfmhifvkn�f�o�fznkpiitxfoltf|lforrfpoqiqf|mqftip|q|klfqhorrf�ifs|lor�ff�l�ftip|q|klfoqfmkfmhif�imhktfoltfm|�iqfksf
pklt{pm|l~fmhifvkn�fknfmhif{qifksfqzopifoqfni�{|nitf|lfmh|qf�����xfqhorrflkmf�if�otifmhif�oq|qfksfpro|�qfsknftiro�fknf
to�o~iq�

RSTUVUeU�fghifjklmnopmknxf|lpr{t|l~f|mqfq{�pklmnopmknqxfqhorrf�iizf|mqirsf|lskn�itfksfmhifznk~niqqfksfkmhinfpklmnopmknqf
oltfqhorrflkm|s�fmhif�nph|mipmfknfuvlinwqf�izniqilmom|�if|��it|omir�fksfrop�fksfznk~niqqfklfmhifzonmfksfmhifkmhinf
jklmnopmknqfvhinifq{phftiro�fv|rrf|lminsinifv|mhf|mqfkvlfkzinom|klq�

RSTUVUeU�UeSf�o|r{nifksfofjklmnopmknfmkf�iizf|lskn�itfksfmhifvkn�fznk~niqq|l~fklfmhifznk�ipmfoltfso|r{nifmkf~|�iflkm|pifksf
rop�fksfznk~niqqf��fkmhinqfqhorrf�ifpklqmn{itfoqfoppizmolpif��fmhifjklmnopmknfksfmhifqmom{qfksfmhifvkn�foqf�i|l~f
qom|qsopmkn�fsknfznkzinfpkknt|lom|klfv|mhfmhifjklmnopmknwqfkvlfvkn��

RSTUVUeU�f�iro�qfknfk�inq|~hmqfklfmhifzonmfksfol�fpklmnopmknfknfq{�pklmnopmknf|lf~imm|l~fol�fknforrfksfmhi|nfvkn�ftklif|lf
mhifznkzinfvo�xfmhini��fpo{q|l~fp{mm|l~xfni�k�|l~foltfnizrop|l~fvkn�forniot�f|lfzropixfqhorrflkmf�ifmhif�oq|qfsknfof
pro|�fsknfi�mnofpk�zilqom|kl�

RSTUVUVf�sfzonmfksfmhifjklmnopmknwqf�kn�ftiziltqfsknfznkzinfi�ip{m|klfknfniq{rmqf{zklfpklqmn{pm|klfknfkzinom|klqf��fmhif
uvlinwqfkvlfsknpiqxfyizonomifjklmnopmknqfknfkmhinfjklmnopmknqxfmhifjklmnopmknfqhorrxfzn|knfmkfznkpiit|l~fv|mhfmhomf
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U� hlgznjwqyuygqkg�upmqjkg������
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s�jokm�g�kgloprgpslu�gskygs�ljgokyung�upmqjkg��������gmrugijkmnspmjnglrs��g�uuzgskygznulukm�gqkgloprg�jn�gslgmrug
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STUVWXYXZ[YXU[\]Y[T̂ZT_ZST̀ỲZ[̂SWab[̂cZW]dTefZU]YXe[]ẀZ]̂bZ̀adgST̂Ye]SỲhZZi]dTeZ]̂bZU]YXe[]ẀZ̀j]WWZdXZ
[YXU[\XbZ[̂ZYjXZU]̂ X̂eZVeX̀Se[dXbZdXWTkZ]̂bZ[̂ZYjXZ_TeU]YZbX̀Se[dXbZ[̂ZYjXZlVXS[_[S]Y[T̂ h̀ZZmjXeXZU]nTeZST̀YZ
[YXÙZ]eXZ̀adST̂Ye]SỲfZYjXoZ̀j]WWZdXZ[YXU[\XbZ]ẀThZZpWWZVeTVT̀]ẀZk[YjTaYZ̀aSjZ[YXU[\]Y[T̂Zk[WWZdXZeXYaêXbZYTZ
YjXZqT̂Ye]SYTeZ_TeZeX̀adU[̀̀[T̂fZ]̂bZrk̂XeZU]oZ[̀̀aXZ]ZqT̂ ỲeaSY[T̂Zqj]̂cXZs[eXSY[tXZ[̂ZW[XaZYjXeXT_h

uh v]YXe[]ẀZwxYXU[\XbZyeX]zbTk̂{

|h }X̂Y]WZT_Z~�a[VUX̂YZwxYXU[\XbZyeX]zbTk̂{

�h ladYTY]WZwpbbZW[̂X̀Zug|{

�h rtXejX]bZ]̂bZ�eT_[YZwu��Z�ZW[̂XZ�{

�h ladYTY]WZwpbbZW[̂X̀Z�g�{

�h i]dTeZwxYXU[\XbZyeX]zbTk̂{

�h x̂̀ae]̂SXZT̂Zi]dTeZwmTezUX̂�̀ZqTUVhfZXYSh{

�h ladYTY]WZwpbbZW[̂X̀Z�Z]̂bZ�{Z

�h rtXejX]bZ]̂bZ�eT_[YZwu��Z�ZW[̂XZ�{

u�h ladYTY]WZwpbbZW[̂X̀Z�Z]̂bZ�{

uuh ladST̂Ye]SYZmTezZwx̂SWabXZxYXU[\XbZyeX]zbTk̂fZladST̂Ye]SYTe�̀Z
TtXejX]bZ]̂bZVeT_[YZ]WWTkXbZ[̀Zu��{

u|h �e[UXZqT̂Ye]SYTeZrtXejX]bZ]̂bZ�eT_[YZw��Z�ZW[̂XZuu{

u�h ladYTY]WZwpbbZW[̂X̀Z�Z�Z�{

u�h ladYTY]WZwpbbZW[̂X̀Z�fZu�fZ]̂bZu�{

u�h yT̂bZSj]ecX̀Zw|�Z�ZW[̂XZu�{

u�h �r�piZq�p��~Zr}s~}
wpbbZW[̂X̀Zu�Z]̂bZu�{

�ZZ�TeZ]bb[Y[T̂]WZdT̂bZSj]ecX̀Z_TeZYjXZYTY]WZqj]̂cXZrebXefZYkTZw|�{ZVXeSX̂YZT_ZYjXZqT̀YhZZ�j[̀Z̀j]WWZ]VVWoZ_TeZ
sXbaSYZqj]̂cXZrebXèZ]̀ZkXWWh

h�ZZmjX̂ZVXe_TeU[̂cZ]̂oZmTezZT̂ZYjXZd]̀[̀ZT_ZYjXZST̀YZT_ZW]dTeZ]̂bZU]YXe[]ẀfZ]̂bZqT̂Ye]SYTeZTeZ[ỲZ
ladST̂Ye]SYTèZ]eXZVXeU[YYXbZTeZeX�a[eXbZYTZVXe_TeUZ]̂oZTtXeY[UXZkTezfZYjXZST̀YZT_ZW]dTeZ̀j]WWZ[̂SWabXZ
]bb[Y[T̂]WZk]cX̀ZTtXeZ]̂bZ]dTtXZ̀Ye][cjYZY[UXZe]YX̀fZ]̀ZkXWWZ]̀Zk]cX̀Z]YZ̀Ye][cjYZY[UXZe]YX̀hZ�TkXtXefZYjXZ
]WWTk]̂SXZ̀XYZ_TeYjZ[̂Z̀adV]e]ce]VjZ�h�h�huZ̀ad̀adV]e]ce]Vj̀Zh�ZTeZh�fZ[_Z]VVW[S]dWXfZ̀j]WWẐTYZdXZSTUVaYXbZ
T̂eZV][bZk[YjZeX̀VXSYZYTZ̀aSjZ]bb[Y[T̂]WZk]cX̀hZZlaVXe[̂YX̂bX̂YZTeẐT̂gkTez[̂cZ_TeXU]̂Z_XX̀Z]eXẐTYZ]WWTkXbh

h�ZZqT̂Ye]SYTèZ]eXZ̀YeT̂cWoZaecXbZYTZeX_XeZYTZYjXZ�X̂Xe]WZqT̂b[Y[T̂ Z̀_TeZ]̂oZ]̂bZ]WWZVeTt[̀[T̂ Z̀cTtXê[̂cZ]bb[Y[T̂]WZ
kTezZ]̂b�TeZSj]̂cX̀ZYTZYjXZkTezh

�������Zx_ZYjXZqT̂Ye]SYTeZb[̀]ceXX̀Zk[YjZYjXZ]bnàYUX̂YZ[̂ZYjXZqT̂Ye]SYZ�[UXfZYjXZqT̂Ye]SYTeZU]oZU]zXZ]ZqW][UZ[̂Z
]SSTeb]̂SXZk[YjZ]VVW[S]dWXZVeTt[̀[T̂ Z̀T_ZpeY[SWXZu�h
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STUVWVXYZ[\]Ŷ_̀_a[bY\cYdYe\]fb̂g̀ba\]Yehd]i_Yjâ_̀bak_lYbh_Ye\]b̂d̀b\̂YfhdmmY[̂\n[bmoY[̂\̀__pYqabhYbh_Ỳhd]i_Ya]Ybh_Y
r\̂sYa]k\mk_pYd]pYdpkaf_Ybh_Ye\]fb̂g̀ba\]Ytd]di_̂Y\cYbh_Ye\]b̂d̀b\̂ufYdî__n_]bY\̂Ypafdî__n_]bYqabhYbh_Yn_bh\plY
acYd]olY[̂\kap_pYa]Ybh_Ye\]fb̂g̀ba\]Yehd]i_Yjâ_̀bak_Yc\̂Yp_b_̂na]a]iYbh_Y[̂\[\f_pYdpvgfbn_]bYa]Ybh_Ye\]b̂d̀bYwgnY\̂Y
e\]b̂d̀bYxan_yYY

STUVWVUYzYe\]fb̂g̀ba\]Yehd]i_Yjâ_̀bak_Yfai]_pY{oYbh_Ye\]b̂d̀b\̂Ya]pàdb_fYbh_Ye\]b̂d̀b\̂ufYdî__n_]bYbh_̂_qabhlY
a]̀mgpa]iYdpvgfbn_]bYa]Ye\]b̂d̀bYwgnYd]pYe\]b̂d̀bYxan_Y\̂Ybh_Yn_bh\pYc\̂Yp_b_̂na]a]iYbh_nyYwg̀hYdî__n_]bYfhdmmY
{_Y_cc_̀bak_Yann_padb_moYd]pYfhdmmY{_Ybh_Y{dfafYc\̂Y[̂_[d̂a]iYdYehd]i_Y|̂p_̂Yc\̂Yca]dmY|q]_̂Yd[[̂\kdmy

STUVWV}Yxh_Ydn\g]bY\cỲ̂_pabYb\Y{_Ydmm\q_pY{oYbh_Ye\]b̂d̀b\̂Yb\Ybh_Y|q]_̂Yc\̂YdYp_m_ba\]Y\̂Ỳhd]i_YbhdbŶ_fgmbfYa]YdY]_bY
p_̀ _̂df_Ya]Ybh_Ye\]b̂d̀bYwgnYfhdmmY{_Yd̀bgdmY]_bỲ\fbYdfỲ\]cân_pY{oYbh_Ye\]fb̂g̀ba\]Ytd]di_̂Yd]pYẑ h̀ab_̀byYrh_]Y
{\bhYdppaba\]fYd]pỲ̂_pabfỲ\k_̂a]iŶ_mdb_pYr\̂sY\̂Yfg{fbabgba\]fYd̂_Ya]k\mk_pYa]YdỲhd]i_lYbh_Ydmm\qd]̀_Yc\̂Y\k_̂h_dpY
d]pY[̂\cabYfhdmmY{_Ycaiĝ_pY\]Ybh_Y{dfafY\cY]_bYa]̀ _̂df_lYacYd]olYqabhŶ_f[_̀bYb\YbhdbỲhd]i_y

STUVWV~Y�_]pa]iYca]dmYp_b_̂na]dba\]Y\cYbh_Yb\bdmỲ\fbY\cYdYe\]fb̂g̀ba\]Yehd]i_Yjâ_̀bak_Yb\Ybh_Y|q]_̂lYbh_Ye\]b̂d̀b\̂Y
ndoŶ_�g_fbY[don_]bYc\̂Yr\̂sỲ\n[m_b_pYg]p_̂Ybh_Ye\]fb̂g̀ba\]Yehd]i_Yjâ_̀bak_Ya]Yz[[màdba\]fYc\̂Y�don_]byYxh_Y
e\]fb̂g̀ba\]Ytd]di_̂Yd]pYẑ h̀ab_̀bYqammYnds_Yd]Ya]b_̂anYp_b_̂na]dba\]Yc\̂Y[ĝ[\f_fY\cYn\]bhmoỲ_̂bacàdba\]Yc\̂Y
[don_]bYc\̂Ybh\f_Ỳ\fbfYd]pỲ_̂bacoYc\̂Y[don_]bYbh_Ydn\g]bYbhdbYbh_Ye\]fb̂g̀ba\]Ytd]di_̂Yd]pYẑ h̀ab_̀bYp_b_̂na]_Yb\Y
{_Ŷ_df\]d{moYvgfbaca_pyYxh_Ya]b_̂anYp_b_̂na]dba\]Y\cỲ\fbYfhdmmYdpvgfbYbh_Ye\]b̂d̀bYwgnY\]Ybh_Yfdn_Y{dfafYdfYdYehd]i_Y
|̂p_̂lYfg{v_̀bYb\Ybh_ŶaihbY\cY_abh_̂Y[d̂boYb\Ypafdî__Yd]pYdff_̂bYdYemdanYa]Yd̀ \̀̂pd]̀_YqabhYẑbàm_Y��y

STUVWV��Yrh_]Ybh_Y|q]_̂Yd]pYe\]b̂d̀b\̂Ydî__YqabhYdYp_b_̂na]dba\]Yndp_Y{oYbh_Ye\]fb̂g̀ba\]Ytd]di_̂Yd]pYẑ h̀ab_̀bY
\̀]̀_̂]a]iYbh_Ydpvgfbn_]bfYa]Ybh_Ye\]b̂d̀bYwgnYd]pYe\]b̂d̀bYxan_lY\̂Y\bh_̂qaf_Ŷ_d̀hYdî__n_]bYg[\]Ybh_Y
dpvgfbn_]bflYfg̀hYdî__n_]bYfhdmmY{_Y_cc_̀bak_Yann_padb_moYd]pYbh_Ye\]fb̂g̀ba\]Ytd]di_̂YfhdmmY[̂_[d̂_YdYehd]i_Y
|̂p_̂yYehd]i_Y|̂p_̂fYndoY{_Yaffg_pYc\̂YdmmY\̂Yd]oY[d̂bY\cYdYe\]fb̂g̀ba\]Yehd]i_Yjâ_̀bak_y

STUV�T�����T�������T��T���T����
xh_Yẑ h̀ab_̀bYndoY\̂p_̂Yna]\̂Ỳhd]i_fYa]Ybh_Yr\̂sYbhdbYd̂_Ỳ\]fafb_]bYqabhYbh_Ya]b_]bY\cYbh_Ye\]b̂d̀bYj\̀gn_]bfYd]pY
p\Y]\bYa]k\mk_Yd]Ydpvgfbn_]bYa]Ybh_Ye\]b̂d̀bYwgnY\̂Yd]Y_�b_]fa\]Y\cYbh_Ye\]b̂d̀bYxan_yYxh_Yẑ h̀ab_̀bufY\̂p_̂Yc\̂Y
na]\̂Ỳhd]i_fYfhdmmY{_Ya]Yq̂aba]iyY�cYbh_Ye\]b̂d̀b\̂Y{_ma_k_fYbhdbYbh_Y[̂\[\f_pYna]\̂Ỳhd]i_Ya]Ybh_Yr\̂sYqammYdcc_̀bYbh_Y
e\]b̂d̀bYwgnY\̂Ye\]b̂d̀bYxan_lYbh_Ye\]b̂d̀b\̂YfhdmmY]\bacoYbh_Ye\]fb̂g̀ba\]Ytd]di_̂Yd]pYfhdmmY]\bY[̂\̀__pYb\Y
an[m_n_]bYbh_Ỳhd]i_Ya]Ybh_Yr\̂syY�cYbh_Ye\]b̂d̀b\̂Y[_̂c\̂nfYbh_Yr\̂sYf_bYc\̂bhYa]Ybh_Yẑ h̀ab_̀bufY\̂p_̂Yc\̂YdYna]\̂Y
h̀d]i_Yqabh\gbY[̂a\̂Y]\bà_Yb\Ybh_Ye\]fb̂g̀ba\]Ytd]di_̂YbhdbYfg̀hỲhd]i_YqammYdcc_̀bYbh_Ye\]b̂d̀bYwgnY\̂Ye\]b̂d̀bY
xan_lYbh_Ye\]b̂d̀b\̂Yqdak_fYd]oYdpvgfbn_]bYb\Ybh_Ye\]b̂d̀bYwgnY\̂Y_�b_]fa\]Y\cYbh_Ye\]b̂d̀bYxan_y

STUV�T�����T������
STUV�V�Y�a_mpY|̂p_̂fYd̂_Yd]Ya]b_̂[̂_bdba\]Y\cYbh_Ye\]b̂d̀bYj\̀gn_]bfY\̂Yd]Y\̂p_̂Yb\Yp\Yna]\̂Ỳhd]i_fYa]Ybh_Yr\̂syYY
wa]̀_Yban_YafY\cYbh_Y_ff_]̀_lYe\]b̂d̀b\̂YfhdmmY[̂\n[bmoỲ\n[m_b_Ybh_Yr\̂sYpâ_̀b_pYa]Ybh_Y�a_mpY|̂p_̂yY�a_mpY|̂p_̂fY
fhdmmY[̂\kap_Ybh_Yn_d]fYb\YdYq̂abb_]Y\̂p_̂Yp_f̀̂a{_pYa]Y�y�y�yYY�damĝ_Yb\Y[̂\̀__pYqabhYdY�a_mpY|̂p_̂lYqhàhYqammY
dpk_̂f_moYan[d̀bYbh_Ỳ\n[m_ba\]Y\cYbh_Y�̂\v_̀bY\̂Yp_mdoYbh_Yq\̂sY\cYd]\bh_̂Ỳ\]b̂d̀b\̂lYfhdmmY{_YvgfbỲdgf_Yc\̂Ybh_Y
|q]_̂Ybdsa]iY\k_̂Ybh_Yr\̂slY\̂Yb_̂na]dba\]Y\cYe\]b̂d̀by

STUV�V�Y�a_mpY|̂p_̂fYd̂_Y]\bYb\Y{_Ỳ\]fb̂g_pYdfYehd]i_Y|̂p_̂fyYYzYfai]_pY�a_mpY|̂p_̂YafY]\bYd]Yd[[̂\k_pYehd]i_Y|̂p_̂y

STUV�VWY�_abh_̂Ybh_Y|q]_̂lYẑ h̀ab_̀bY]\̂Ye\]fb̂g̀ba\]Ytd]di_̂YfhdmmYfai]Yca_mpYbàs_bflYq\̂sY\̂p_̂fY\̂Yd]oY\bh_̂Y
p\̀gn_]bY[̂_[d̂_pY{oYbh_Ye\]b̂d̀b\̂yYYwh\gmpYbh_Ye\]b̂d̀b\̂Yp_fâ_Yb\Ŷ_̀\̂pY_�b̂dYq\̂sY[_̂c\̂n_plYbh_Ye\]b̂d̀b\̂Y
ndoŶ_�g_fbYbhdbYbh_Yq\̂sY{_Yn\]ab\̂_pY{oYbh_Ye\]fb̂g̀ba\]Ytd]di_̂Yd]pYfg{nabYdỲ\[oY\cYbh_Yca_mpYbàs_b�q\̂sY\̂p_̂Y
ann_padb_moYg[\]Ỳ\n[m_ba\]Y\cYfg̀hYq\̂syYYxh_Ye\]b̂d̀b\̂YndoYdmf\Ŷ_�g_fbYdỲ\[oY\cYbh_Ye\]fb̂g̀ba\]Ytd]di_̂ufY
m\iy

 ¡¢£�¤¥T}TTT¢£�¥
ST}V�T¦�§��������
ST}V�V�YZ]m_ffY\bh_̂qaf_Y[̂\kap_plYe\]b̂d̀bYxan_YafYbh_Y[_̂a\pY\cYban_lYa]̀mgpa]iYdgbh\̂ä_pYdpvgfbn_]bflYdmm\bb_pYa]Y
bh_Ye\]b̂d̀bYj\̀gn_]bfYc\̂Ywg{fbd]badmYe\n[m_ba\]Y\cYbh_Yr\̂sy

ST}V�V�Yxh_Ypdb_Y\cỲ\nn_]̀_n_]bY\cYbh_Yr\̂sYafYbh_Ypdb_Y_fbd{mafh_pYa]Ybh_Yzî__n_]by
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STUVWVXYZ[\Y]̂_\ỲaYbcde_̂f_ĝhYìjkh\_g̀fYgeY_[\Y]̂_\Yl\m_gag\]YdnY_[\Yoml[g_\l_YgfŶll̀m]̂fl\Ypg_[Yb\l_g̀fYqrsrYYt m̀uY
m\ĵgfgfvY_̀Yd\Yl̀jkh\_\]Ŷa_\mYbcde_̂f_ĝhYìjkh\_g̀fYe[̂hhYd\Yhgjg_\]Y_̀Yg_\jeYp[gl[Yl̂fỲm]gf̂mghnYd\Yl̀jkh\_\]Y
pg_[gfY_[\Yk\mg̀]Yd\_p\\fY_[\Yk̂nj\f_Ŷ_Y_[\Y_gj\ỲaYecde_̂f_ĝhŶf]Yagf̂hYk̂nj\f_r

STUVWVwYZ[\Y_\mjYx]̂nxŶeYce\]YgfY_[\Yìf_m̂l_Yỳlcj\f_eYe[̂hhYj\̂fYl̂h\f]̂mY]̂nYcfh\eeỲ_[\mpge\Yek\lgagl̂hhnY
]\agf\]r

STUVWVzYZ[\Yŷ_\ỲaY{gf̂hYìjkh\_g̀fỲaY_[\Yt m̀uYgeY_[\Y]̂_\ŶhhỲaY_[\Yt m̀uYm\|cgm\]Ycf]\mY_[\Yìf_m̂l_Yỳlcj\f_eY
geYl̀jkh\_\]}Ŷf]ŶhhŶkkhgl̂dh\Yhgl\fe\e}Yk\mjg_e}Yl\m_gagl̂_\e}ỲmŶkkm̀~̂heY[̂~\Yd\\fỲd_̂gf\]YdnY_[\Yìf_m̂l_̀mŶf]Y
]\hg~\m\]Y_̀Y_[\Y�pf\mY_̀Y_[\Y\�_\f_Ykm̀~g]\]YàmYgfY_[\Y�pf\m�ìf_m̂l_̀mYovm\\j\f_r
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STUV�VXVWYìf_m̂l_̀mYe[̂hhYl̀ k̀\m̂_\Ypg_[Y_[\Y�pf\m}Yoml[g_\l_}Y¦fvgf\\m}Yìfe_mcl_g̀fY§ f̂̂v\mŶf]Ỳ_[\mYìf_m̂l_̀meY
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pmg__\fŶkkhgl̂_g̀fY_[\m\̀aYdnY_[\Yìf_m̂l_̀mr
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]̂cm\̂_oY_iY_gcYrs]caYiaYhi]_aeb_iaqY_gcYè ǹ̂belncY\]̂_ỲâbcdYdgennYlcYcm\̂_elnoYeft\d_cfu

STUVXTvwxyz{|yT}~T��|{y�
�gcacY_gcYhi]_aeb_ŶdYledcfYi]YeYd_̂̀\ne_cfYd\kYiaY�\eae]_ccfY�e�̂k\kY�âbcqY_gcYhi]_aeb_iaYdgennYd\lk̂_YeY
dbgcf\ncYi[Y�en\cdY_iY_gcYhi]d_a\b_̂i]Y�e]epcaqYlc[iacY_gcY[̂ad_Y�̀ ǹ̂be_̂i]Y[iaY�eokc]_qYennibe_̂]pY_gcYc]_̂acY
hi]_aeb_Y�\kY_iY_gcY�eâi\dỲia_̂i]dYi[Y_gcY�ia�uY�gcYdbgcf\ncYi[Y�en\cdYdgennYlcỲac̀eacfŶ]Y_gcY[iakqYe]fYd\̀ ìa_cfY
loY_gcYfe_eY_iYd\ld_e]_̂e_cŶ_dYebb\aeboqYacm\̂acfYloY_gcYhi]d_a\b_̂i]Y�e]epcaYe]fY_gcY�abĝ_cb_uY�ĝdYdbgcf\ncqY\]ncddY
iltcb_cfY_iYloY_gcYhi]d_a\b_̂i]Y�e]epcaYiaY�abĝ_cb_qYdgennYlcY\dcfYedYeYled̂dY[iaYac�̂cŝ]pY_gcYhi]_aeb_ia�dY
�̀ ǹ̂be_̂i]dY[iaY�eokc]_uY�gcYhi]d_a\b_̂i]Y�e]epcaYdgennY[iaseafY_iY_gcY�abĝ_cb_Y_gcYhi]_aeb_ia�dYdbgcf\ncYi[Y
�en\cduY�]oYbge]pcdY_iY_gcYdbgcf\ncYi[Y�en\cdYdgennYlcYd\lk̂__cfY_iY_gcYhi]d_a\b_̂i]Y�e]epcaYe]fYd\̀ ìa_cfYloYd\bgY
fe_eY_iYd\ld_e]_̂e_cŶ_dYebb\aeboYedY_gcYhi]d_a\b_̂i]Y�e]epcaYe]fY_gcY�abĝ_cb_YkeoYacm\̂acqYe]fY\]ncddYiltcb_cfY_iYloY
_gcYhi]d_a\b_̂i]Y�e]epcaYiaY_gcY�abĝ_cb_qYdgennYlcY\dcfYedYeYled̂dY[iaYac�̂cŝ]pY_gcYhi]_aeb_ia�dYd\ldcm\c]_Y
�̀ ǹ̂be_̂i]dY[iaY�eokc]_u

STUVXVWY�gcYhi]_aeb_iaYe]fYcebgY�\lbi]_aeb_iaYdgennỲac̀eacYeY_aefcỲeokc]_Ylace�fis]Y[iaY_gcY�ia�Y[iaYsĝbgYcebgY
d̂Yacd̀i]d̂lncqYd\bgYlace�fis]Ylĉ]pYd\lk̂__cfYi]YeY\]̂[iakYd_e]feaf̂�cfY[iakYè ài�cfYloY_gcY�abĝ_cb_Ye]fY
rs]cauYY�gcY[iakYdgennYlcYf̂�̂fcfŶ]Yfc_ênYd\[[̂b̂c]_Y_iYc�ĝl̂_YeacedqY[niiadYe]f�iaYdcb_̂i]dYi[Y_gcY�ia�qYe]f�iaYloY
bi]�c]̂c]_Y\]̂_dYe]fYdgennYlcY\̀fe_cfYedYacm\̂acfYloYĉ_gcaY_gcYrs]caYiaY_gcY�abĝ_cb_YedY]cbcddeaoY_iYac[ncb_Y���Y
fcdbầ_̂i]Yi[Y�ia�Y�n̂d_̂]pYneliaYe]fYke_câenYdc̀eae_cno�qY���Y_i_enY�en\cqY���Ỳcabc]_Yi[Y_gcY�ia�Ybik̀ nc_cfY_iYfe_cqY
���Y�en\cYi[Y�ia�Ybik̀ nc_cfY_iYfe_cqY���Ỳcabc]_Yi[Ỳac�̂i\dYeki\]_Yl̂nncfqY���Ỳac�̂i\dYeki\]_Yl̂nncfqY���Yb\aac]_Y
c̀abc]_Ybik̀ nc_cfYe]fY���Y�en\cYi[Y�ia�Ybik̀ nc_cfY_iYfe_cuYY�]oY_aefcYlace�fis]YsĝbgY[êndY_iŶ]bn\fcYd\[[̂b̂c]_Y
fc_ênqŶdY\]lene]bcfYiaYc�ĝl̂_dY�[ai]_Ynief̂]p�Yi[Y_gcY�en\cYi[Y_gcY�ia�YdgennYlcYactcb_cfuYYZ[Y_aefcYlace�fis]YgefY
lcc]Ŷ]̂_̂ennoYè ài�cfYe]fYd\ldcm\c]_noY\dcfqYl\_Yne_caY[i\]fŶk̀ aìcaY[iaYe]oYacedi]qYd\[[̂b̂c]_Y[\]fdYdgennYlcY
ŝ_ggcnfY[aikY[\_\acY�̀ ǹ̂be_̂i]dY[iaY�eokc]_Y_iYc]d\acYe]Yefcm\e_cYacdca�cY�c�bn\d̂�cYi[Y]iakenYac_ê]epc�Y_iY
bik̀ nc_cY_gcY�ia�uYY�ace�fis]YdgennŶ]bn\fcYk\n_̂̀ncYbi]d_a\b_̂i]Yd̂_cdqYk\n_̂̀ncYnibe_̂i]dYŝ_ĝ]YcebgYd̂_cqY
eff̂_̂i]dY�cad\dYac]i�e_̂i]Ysia�qYc_buYedYacm\̂acfY_iYde_̂d[oY�_e_cY�f\be_̂i]Yjc̀ea_kc]_Yacm\̂ackc]_du

STUV�T���|�w� �}¡�T~}¢T£�¤¥y¡ 
¦§̈©̈ª©̈«¬®̄°̄±̄®²
STUV�VW�gcYhi]_aeb_iaYdgennYd\lk̂_Y_iY_gcYhi]d_a\b_̂i]Y�e]epcaYe]Ŷ_ck̂�cfY�̀ ǹ̂be_̂i]Y[iaY�eokc]_Ỳac̀eacf³̂]Y
ebbiafe]bcYŝ_gY_gcYdbgcf\ncYi[Y�en\cdqŶ[Yacm\̂acfY\]fcaY�cb_̂i]Ýu�qY[iaYbik̀ nc_cfỲia_̂i]dYi[Y_gcY�ia�uµ�gcY
è ǹ̂be_̂i]YdgennYlcY]i_eâ�cfqŶ[Yacm\̂acfqYe]fYd\̀ ìa_cfYloYennYfe_eYd\ld_e]_̂e_̂]pY_gcYhi]_aeb_ia�dYâpg_Y_iỲeokc]_Y
_ge_Y_gcYrs]caqYhi]d_a\b_̂i]Y�e]epcaYiaY�abĝ_cb_Yacm\̂acqYd\bgYedYbì ĉdYi[Yacm\̂d̂_̂i]dqYe]fYacncedcdYi[Ysê�cadYi[Y
n̂c]Y[aikY�\lbi]_aeb_iadYe]fYd\̀ ǹ̂caduYY�ebgŶ_ckYn̂d_cfŶ]Y_gcY�̀ ǹ̂be_̂i]Y[iaY�eokc]_YdgennYge�cYeYdc̀eae_cYeki\]_Y[iaY
neliaYe]fYeYdc̀eae_cYeki\]_Y[iaYke_câenYe]fYi_gcaYbid_du

STUV�VWVWY�dỲai�̂fcfŶ]Y�cb_̂i]Y�u�úqYd\bgYè ǹ̂be_̂i]dYkeoŶ]bn\fcYacm\cd_dY[iaỲeokc]_Yi]Yebbi\]_Yi[Ybge]pcdŶ]Y
_gcY�ia�Y_ge_Yge�cYlcc]ỲaìcanoYe\_giâ�cfYloYhi]d_a\b_̂i]Yhge]pcYĵacb_̂�cdqYiaYloŶ]_câkYfc_cak̂]e_̂i]dYi[Y_gcY
hi]d_a\b_̂i]Y�e]epcaYe]fY�abĝ_cb_qYl\_Y]i_Yoc_Ŷ]bn\fcfŶ]Yhge]pcYrafcadu

STUV�VWVXY�̀ ǹ̂be_̂i]dY[iaY�eokc]_YdgennY]i_Ŷ]bn\fcYacm\cd_dY[iaỲeokc]_Y[iaỲia_̂i]dYi[Y_gcY�ia�Y[iaYsĝbgY_gcY
hi]_aeb_iaYficdY]i_Ŷ]_c]fY_iỲeoYeY�\lbi]_aeb_iaYiaYd\̀ ǹ̂caqY\]ncddYd\bgY�ia�YgedYlcc]Ỳca[iakcfYloYi_gcadYsgikY
_gcYhi]_aeb_iaŶ]_c]fdY_iỲeou

STUV�VWV�Y¶]_̂nY[̂]enYbik̀ nc_̂i]Ye]fYebbc̀_e]bcYi[Y_gcY�ia�Ŷ]Yebbiafe]bcYŝ_gY�eaepaègÝu�·qY_gcYrs]caYdgennỲeoY
]̂]c_o̧[̂�cỲcabc]_Y�́�¹�Yi[Y_gcYeki\]_Yi[YcebgỲaipacddỲeokc]_Yf\cY_gcYhi]_aeb_iaqYk̂]\dYki]̂cdYŝ_ggcnfY[iaYe]oY
f\noY[̂ncfYn̂c]dYepê]d_YdêfYhi]_aeb_iaqỲai�̂fcfY_ge_YeY�en̂fỲca[iake]bcYli]fYgedYlcc]Y[\a]̂dgcfYe]fŶdŶ]Y[\nnY[iabcY
e]fYc[[cb_Ye_Y_gcY_̂kcYsgc]Ỳcâif̂bỲeokc]_dYeacYf\cuYr_gcaŝdcqỲaipacdd̂�cỲeokc]_dYdgennYlcỲêfYe_Y_gcÝ·Ỳcabc]_Y
eki\]_Yi[YcebgỲaipacdd̂�cỲeokc]_Yf\cY_gcYhi]_aeb_iaqYk̂]\dYki]̂cdYŝ_ggcnfY[iaYe]oYf\noY[̂ncfYn̂c]dYepê]d_Y_gcY
bi]_aeb_iau

STUV�VWVºY�̀ ǹ̂be_̂i]dY[iaY�eokc]_Yk\d_YlcYebbik̀ e]̂cfYloYe]oYe]fYennYacncedcdYi[Yn̂c]dY[iaỲac�̂i\dYè ǹ̂be_̂i]dY
[aikYhi]_aeb_iaYe]fYĝdYd\lbi]_aeb_iadYe]fYeYdsia]Ye]fY]i_eâ�cfYd_e_ckc]_Y_ge_YennYd\lbi]_aeb_iadYge�cYlcc]ỲêfY_iY
e_Ynced_Y]̂]c_o̧[̂�cỲcabc]_Y�́�¹�Yi[Ỳac�̂i\dnoYacm\̂d̂_̂i]cfYd\kduYY�ḑl\̂n_Yfaeŝ]pdYdgiŝ]pYennY�ia�Y\̀Y_iY_gcY
_̂kcYi[Y_gcY»cm\cd_Y[iaY�eokc]_YdgennYlcỲacacm\̂d̂_cY[iaYke�̂]pỲeokc]_u
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RSTUVUWUXYZ[\]̂_̀][̂aYbca]Yacdbe]Yafg_̂_]fYhggiè_]e[\aYj[̂Yk_lbf\]Yj[̂Yf_̀mYj_̀eie]lY[̂Ygf̂Yn]_]fYopc̀_]e[\Y
qfg_̂]bf\]Yrcbdf̂sYYt\ilY[\fYhggiè_]e[\Yj[̂Yk_lbf\]Yb_lYdfYacdbe]]fpYj[̂Yg_lbf\]Yj[̂Yf_̀mYb[\]ms

RSTUVUuYv\ifaaY[]mf̂weafYĝ[xepfpYe\Y]mfYZ[\]̂_̀]Yq[̀cbf\]ayYg_lbf\]aYam_iiYdfYb_pfY[\Y_̀ [̀c\]Y[jYb_]f̂e_iaY_\pY
fzcegbf\]Ypfiexf̂fpY_\pYace]_dilYa][̂fpY_]Y]mfYae]fYj[̂Yacdafzcf\]Ye\̀[̂g[̂_]e[\Ye\Y]mfY{[̂|sY}jY_gĝ[xfpYe\Y_px_\̀fY
dlY]mfYtw\f̂yYg_lbf\]Yb_lYaebei_̂ilYdfYb_pfYj[̂Yb_]f̂e_iaY_\pYfzcegbf\]Yace]_dilYa][̂fpY[jjY]mfYae]fY_]Y_Yi[̀_]e[\Y
_~̂ffpYcg[\Ye\Yŵe]e\~sYk_lbf\]Yj[̂Yb_]f̂e_iaY_\pYfzcegbf\]Ya][̂fpY[\Y[̂Y[jjY]mfYae]fYam_iiYdfỲ[\pe]e[\fpYcg[\Y
[̀bgie_\̀fYdlY]mfYZ[\]̂_̀][̂Ywe]mYĝ[̀fpĉfaYa_]eaj_̀][̂lY][Y]mfYtw\f̂Y][Yfa]_dieamY]mfYtw\f̂�aY]e]ifY][Yac̀mYb_]f̂e_iaY
_\pYfzcegbf\]Y[̂Y[]mf̂weafYĝ[]f̀]Y]mfYtw\f̂�aYe\]f̂fa]yY_\pYam_iiYe\̀icpfY]mfỲ[a]aY[jY_ggiè_difYe\aĉ_\̀fyYa][̂_~fyY
_\pY]̂_\ag[̂]_]e[\Y][Y]mfYae]fyYj[̂Yac̀mYb_]f̂e_iaY_\pYfzcegbf\]Ya][̂fpY[jjY]mfYae]fs

RSTUVUuUWS�_]f̂e_iaYa][̂fpY[jjY]mfYae]fYweiiY\[]YdfỲ[\pe]e[\aYj[̂Y�fzcfa]Yj[̂Yk_lbf\]sYYhppe]e[\_iilyY]mfYZ[\]̂_̀][̂Y
bca]Yjĉ\eamY]mfYj[ii[we\~Ye\j[̂b_]e[\Ywmf̂fYg_lbf\]YeaŶfzcfa]fpYj[̂Yb_]f̂e_iaY_\pYfzcegbf\]Ya][̂fpY[jjY]mfYĝ[�f̀]Y
ae]fyY_aYg_̂]Y[jYe]aYhggiè_]e[\Yj[̂Yk_lbf\]�
�s �lgfY[jYb_]f̂e_iYbca]YdfYagf̀ejè_iilYepf\]ejefpYdlY]mfY�̂_pfYZ[\]̂_̀][̂s
�s �̂_pfYZ[\]̂_̀][̂Ybca]Yjĉ\eamY_\Ye\x[èfYĵ[bYmeaYacggief̂Yam[we\~Y]mfY][]_iYx_icfY[jY]mfYb_]f̂e_iY_\p�[̂Y
fzcegbf\]Ydfe\~Ya][̂fpY[jjYae]fs

�s �̂_pfYZ[\]̂_̀][̂Ybca]Yĝ[xepfY_YZf̂]ejè_]fY[jY}\aĉ_\̀fYj[̂Y]mfYjciiYx_icfY[jY]mfYe]fbYgicaY]f\Y�����Ygf̂̀f\]s
�s �̂_pfYZ[\]̂_̀][̂Ybca]Yf�f̀c]fY_Ynf̀ĉe]lYh~̂ffbf\]s
�s �̂_pfYZ[\]̂_̀][̂Ybca]Yf�f̀c]fY_YdeiiY[jYn_ifYj[̂Ya][̂fpYb_]f̂e_iY_\p�[̂Yfzcegbf\]s
�sYYYY�̂_pfYZ[\]̂_̀][̂Ybca]YjeifY_YvZZ��Y�[̂bYwe]mY]mfYnf̀ĉe]lYh~̂ffbf\]s�

RSTUVUuUuYk̂[̀fpĉfaŶfzcêfpYdlYtw\f̂Yam_iiYe\̀icpfyYdc]Y_̂fY\[]Y\f̀faa_̂eilYiebe]fpY][yYacdbeaae[\YdlY]mfYZ[\]̂_̀][̂Y
][Y]mfYĥ m̀e]f̀]Y[jYdeiiaY[jYa_ifY_\pYdeiiaY[jYi_pe\~Yj[̂Yac̀mYb_]f̂e_iaY_\pYfzcegbf\]yYĝ[xeae[\Y[jY[gg[̂]c\e]lYj[̂Y
ĥ m̀e]f̀]�aYxeac_iYxf̂ejè_]e[\Y]m_]Yac̀mYb_]f̂e_iaY_\pYfzcegbf\]Y_̂fYe\Yj_̀]Ye\Ya][̂_~fyY_\pyYejYa][̂fpY[jj�ae]fyY
acdbeaae[\YdlY]mfYZ[\]̂_̀][̂Y[jYxf̂ejè_]e[\Y]m_]Yb_]f̂e_iaY_\pYfzcegbf\]Y_̂fYa][̂fpYe\Y_Yd[\pfpYw_̂fm[cafs

RSTUVUuUVYhiiYac̀mYb_]f̂e_iaY_\pYfzcegbf\]yYe\̀icpe\~Yb_]f̂e_iaY_\pYfzcegbf\]Ya][̂fpY[\�ae]fYdc]Y\[]Ylf]Ye\̀[̂g[̂_]fpY
e\][Y]mfY{[̂|yYcg[\YwmèmYg_̂]e_iYg_lbf\]aYm_xfYdff\Yb_pfYam_iiYdf̀[bfY]mfYĝ[gf̂]lY[jY]mfYtw\f̂yYdc]Y]mfỲ_̂fY_\pY
ĝ[]f̀]e[\Y[jYac̀mYb_]f̂e_iaY_\pYfzcegbf\]Yam_iiŶfb_e\Y]mfŶfag[\aedeie]lY[jY]mfYZ[\]̂_̀][̂Yc\]eiYe\̀[̂g[̂_]e[\Ye\][Y
]mfY{[̂|yYe\̀icpe\~Yb_e\]_e\e\~Ye\aĉ_\̀fỲ[xf̂_~fY[\Y_Ŷfgi_̀fbf\]Ỳ[a]Yd_aeaYwe]m[c]Yx[ic\]_̂lYpfpc̀]edifs

RSTUVUVY�mfYZ[\]̂_̀][̂Yw_̂̂_\]aY]m_]Y]e]ifY][Y_iiY{[̂|Ỳ[xf̂fpYdlY_\Yhggiè_]e[\Yj[̂Yk_lbf\]YweiiYg_aaY][Y]mfYtw\f̂Y\[Y
i_]f̂Y]m_\Y]mfY]ebfY[jYg_lbf\]sY�mfYZ[\]̂_̀][̂Yjĉ]mf̂Yw_̂̂_\]aY]m_]Ycg[\Yacdbe]]_iY[jY_\Yhggiè_]e[\Yj[̂Yk_lbf\]Y_iiY
{[̂|Yj[̂YwmèmYZf̂]ejè_]faYj[̂Yk_lbf\]Ym_xfYdff\Yĝfxe[cailYeaacfpY_\pYg_lbf\]aŶf̀fexfpYĵ[bY]mfYtw\f̂Yam_iiyY][Y
]mfYdfa]Y[jY]mfYZ[\]̂_̀][̂�aY|\[wifp~fyYe\j[̂b_]e[\yY_\pYdfiefjyYdfYĵffY_\pỲif_̂Y[jYief\ayỲi_ebayYaf̀ĉe]lYe\]f̂fa]ayY[̂Y
f\̀cbd̂_\̀fayYe\Yj_x[̂Y[jY]mfYZ[\]̂_̀][̂yYncd̀[\]̂_̀][̂ayYacggief̂ayY[̂Y[]mf̂Ygf̂a[\aY[̂Yf\]e]efaY]m_]Yĝ[xepfpYi_d[̂yY
b_]f̂e_iaY_\pYfzcegbf\]Ŷfi_]e\~Y][Y]mfY{[̂|s

RSTUVUVUWY�mfYZ[\]̂_̀][̂Yam_iiYa_xfY_\pY|ffgY]mfYtw\f̂Y_\pY]mfYtw\f̂�aYĝ[gf̂]lYĵffYĵ[bY_iiYief\aY_\pỲi_ebayYif~_iY
[̂Yfzce]_difyY_̂eae\~Y[c]Y[jYZ[\]̂_̀][̂�aYw[̂|Ymf̂fc\pf̂sYY}\Y]mfYfxf\]Y_\lYac̀mYief\YeaYjeifpYdlY_\l[\fỲi_ebe\~YdlyY
]m̂[c~mY[̂Yc\pf̂Y]mfYZ[\]̂_̀][̂yY]mfYZ[\]̂_̀][̂Yam_iiŶfb[xfY_\pYpeàm_̂~fYa_bfYwe]me\Y]f\Y����Yp_laY[jY]mfYjeie\~Y
]mf̂f[jsYY�mfYZ[\]̂_̀][̂Yjĉ]mf̂Yf�ĝfaailYc\pf̂]_|faY][Ypfjf\pY]mfY}\pfb\e]efaY_]Y]mfYZ[\]̂_̀][̂�aYa[ifYf�gf\afY
_~_e\a]Y_\lY_̀]e[\ayYi_wace]aY[̂Yĝ[̀ffpe\~aYd̂[c~m]Y_~_e\a]Y}\pfb\e]efaY_aY_Ŷfaci]Y[jYief\aYjeifpY_~_e\a]Y]mfY{[̂|yY]mfY
ae]fY[jY_\lY[jY]mfY{[̂|yY]mfYk̂[�f̀]Yae]fY_\pY_\lYebĝ[xfbf\]aY]mf̂f[\yYg_lbf\]aYpcfY]mfYZ[\]̂_̀][̂Y[̂Y_\lYg[̂]e[\Y[jY
]mfYĝ[gf̂]lY[jY_\lY[jY]mfY}\pfb\e]efaŶfjf̂̂fpY][Ỳ[iif̀]exfilY_aYief\aYe\Y]meaYk_̂_~̂_gmY�s�sYY�mfYZ[\]̂_̀][̂Ymf̂fdlY
_~̂ffaY][Ye\pfb\ejlY_\pYm[ipY}\pfb\e]efaYm_̂bifaaY_~_e\a]Y_\lYac̀mYief\aY[̂Ỳi_ebaY[jYief\Y_\pY_~̂ffaY][Yg_lY_\lY
�cp~bf\]Y[̂Yief\Ŷfaci]e\~Yĵ[bY_\lYac̀mY_̀]e[\ayYi_wace]aY[̂Yĝ[̀ffpe\~as

RSTUVUVUuY�mfYtw\f̂Yam_iiŶfif_afY_\lYg_lbf\]aYwe]mmfipYpcfY][Y_Yief\Y[̂Ỳi_ebY[jYief\YejY]mfYZ[\]̂_̀][̂Y[d]_e\aY
af̀ĉe]lY_̀ f̀g]_difY][Y]mfYtw\f̂Y[̂Y_Yief\Yd[\pYwmèmYea�Y���YeaacfpYdlY_Yaĉf]lY_̀ f̀g]_difY][Y]mfYtw\f̂yY���Ye\Yj[̂bY
_\pYacda]_\̀fYa_]eaj_̀][̂lY][Y]mfYtw\f̂yY_\pY���Ye\Y_\Y_b[c\]Y\[]YifaaY]m_\Yt\fY�c\p̂fpY�ej]lYgf̂̀f\]Y������Y[jYac̀mY
ief\Ỳi_ebsYY�lYg[a]e\~Y_Yief\Yd[\pY[̂Y[]mf̂Y_̀ f̀g]_difYaf̀ĉe]lyYm[wfxf̂yY]mfYZ[\]̂_̀][̂Yam_iiY\[]YdfŶfiefxfpY[jY_\lY
f̂ag[\aedeie]efaY[̂Y[die~_]e[\aYc\pf̂Y]meaYk_̂_~̂_gmY�s�yYe\̀icpe\~yYwe]m[c]Yiebe]_]e[\yY]mfYpc]lY][Ypfjf\pY_\pY
e\pfb\ejlY]mfY}\pfb\e]efasYY�mfỲ[a]Y[jY_\lYĝfbecbaYe\̀ĉ̂fpYe\Ỳ[\\f̀]e[\Ywe]mYac̀mYd[\paY_\pYaf̀ĉe]lYam_iiYdfY]mfY
f̂ag[\aedeie]lY[jY]mfYZ[\]̂_̀][̂Y_\pYam_iiY\[]YdfYg_̂]Y[jyY[̂Ỳ_cafY_\lY_p�ca]bf\]Y][yY]mfYZ[\]̂_̀]Yncbs
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STUVWVWVWXYZ[\][̂_[̀ab]acX[̂dXeZfdcZ]acgX[̂dXh\adfXfd_dfid_X[̂dXf]ĉ[X[ZX_d[[jdX̀akXb]_lm[dbXndô à]op_XZfXǹ[df]̀jX
ndap_Xj]daXoj̀]nXqkXl̀knda[_X[ZX[̂dXj]daXoj̀]ǹa[XZfXqkX_môXZ[̂dfXnd̀a_X̀_X[̂dXh\adfgX]aX[̂dXh\adfp_X_ZjdXb]_ofd[]ZagX
bd[dfn]ad_X]_X[̂dXnZ_[XdoZaZn]òjXZfX̀bìa[̀cdZm_Xnd[̂ZbXZeX_d[[j]acX[̂dXb]_lm[drXXŝdXtZa[f̀o[ZfX_̂ j̀jXlfZnl[jkX
fd]nqmf_dX[̂dXh\adfgXmlZaXbdǹabgXeZfX̀akXl̀knda[_X[ZXqdXǹbdXZ[̂dfX[̂̀aX[̂Z_dXǹbdXefZnX[̂dXfd[̀]àcdXmabdfX[̂dX
h\adfutZa[f̀o[ZfXtZa[f̀o[r

STUVWVvXẁôXxllj]ò[]ZaXeZfXỳknda[X_̂ j̀jXqdX̀ooZnl̀a]dbXqkX[̂dXeZjjZ\]acgX̀jjX]aXeZfnX̀abX_mq_[̀aodX_̀[]_èo[ZfkX[ZX
[̂dXh\adfz

STUVWVvV{XxXomffda[XtZa[f̀o[Zfp_Xj]daX\̀]idfX̀abXbmjkXd|dom[dbX̀abX̀o}aZ\jdbcdbX_\ZfaX_[̀[dnda[X_̂Z\]acX̀jjX
~mqoZa[f̀o[Zf_X̀abXǹ[df]̀jndaX\][̂X\̂ZnX[̂dXtZa[f̀o[ZfX̂̀_Xda[dfdbX]a[ZX_mqoZa[f̀o[_gX[̂dX̀nZma[XZeXd̀ôX_môX
_mqoZa[f̀o[gX[̂dX̀nZma[Xfd�md_[dbXeZfX̀akX~mqoZa[f̀o[ZfX̀abXǹ[df]̀jndaX]aX[̂dXfd�md_[dbXlfZcfd__Xl̀knda[X̀abX[̂dX
ǹZma[X[ZXqdXl̀]bX[ZX[̂dXtZa[f̀o[ZfXefZnX̀jjX_môX~mqoZa[f̀o[Zf_X̀abXǹ[df]̀jXnda�

STUVWVvV�X�mjkXd|dom[dbX\̀]idf_XZeXndô à]op_X̀abXǹ[df]̀jXndap_Xj]da_XefZnX̀jjX~mqoZa[f̀o[Zf_X̀abgX\̂daX
l̀lfZlf]̀[dgXefZnXǹ[df]̀jndaX̀abXjZ\dfX[]dfX~mqoZa[f̀o[Zf_Xd_[̀qj]_̂]acXl̀knda[XZfX_̀[]_èo[]ZaXZeXl̀knda[XZeX̀jjX
ǹZma[_Xfd�md_[dbXqkX[̂dXtZa[f̀o[ZfXZaXqd̂ j̀eXZeX_môXda[][]d_XZfXldf_Za_X]aX̀akXlfdi]Zm_Xxllj]ò[]ZaXeZfXỳknda[�

STUVWVvVWXxjjX]aeZfǹ[]ZaX̀abXǹ[df]̀j_Xfd�m]fdbX[ZXoZnljkX\][̂X[̂dXfd�m]fdnda[_XZeX[̂dXtZa[f̀o[X�Zomnda[_XZfX
fd̀_ZàqjkXfd�md_[dbXqkX[̂dXh\adfXZfX[̂dXxfô][do[rXX�eXfd�m]fdbXqkX[̂dXh\adfp_X[][jdX]a_mfdfgX]eX̀akgX[̂dXtZa[f̀o[ZfX
_̂ j̀jXd|dom[dX̀Xldf_ZàjXc̀lXmabdf[̀}]acX]aXeZfnX̀abX_mq_[̀aodX_̀[]_èo[ZfkX[ZX_môX[][jdX]a_mfdfr

STUVWVvVvXxjjXxllj]ò[]Za_XeZfXỳknda[Xnm_[XqdX̀ooZnl̀a]dbX\][̂Xodf[]e]dbXl̀kfZjj_XeZfX̀jjXtZa[f̀o[X�Zf}XldfeZfndbrXX
�aX̀bb][]ZagXd̀ôXtZa[f̀o[ZfX̀abX_mquoZa[f̀o[ZfX_̂ j̀jX_mqn][X[ZX[̂dXh\adfX\][̂]aX[̂]f[kXb̀k_X̀e[dfX]__m̀aodXZeX][_Xe]f_[X
l̀kfZjjgX̀abXdidfkX[̂]f[kXb̀k_X[̂dfd̀e[dfgX̀X[f̀a_of]l[XZeX[̂dXZf]c]àjXl̀kfZjjXfdoZfbgX̀_XlfZi]bdbXqkXx__dnqjkX�]jjX
����u�X̀ndab]acXxf[]ojdX�gX~do[]ZaX���gXZeX[̂dXY�~X�̀qZfX�̀\gX_mq_of]qdbX̀abX̀ee]fndbX̀_X[fmdXmabdfXldàj[]d_XZeX
ldf�mfkrXXŝdXh\adfX_̂ j̀jXqdXfd�m]fdbX[ZXfdod]idX̀abXǹ]a[̀]aX_môXl̀kfZjjXfdoZfb_rXXŝdXZf]c]àjXl̀kfZjj_XZfX[f̀a_of]l[_X
_̂ j̀jXqdXlfd_dfidbXeZfX[̂fddXkd̀f_XefZnX[̂dXoZnljd[]ZaXZeX[̂dX�Zf}XZaX[̂dX̀\̀fbdbXlfZ�do[rXXxaXZm[XZeX_[̀[dXoZa[f̀o[ZfX
nm_[XlZ_[X̀X\̀cdXf̀[dX_ôdbmjdX̀[X[̂dX�ZqX_][dr

STUVWV�XŝdXtZa[f̀o[ZfX_̂ j̀jX_mqn][X̀X�ldao]juoZlk�Xfd�m]_][]ZaX[ZX[̂dXtZa_[fmo[]ZaX� à̀cdfXaZXj̀[dfX[̂̀aX[̂dXb̀[dX̀_X
b]fdo[dbXqkX[̂dXtZa_[fmo[]ZaX� à̀cdfXeZfX\Zf}XoZnljd[dbXmlX[ZX[̂̀[Xb̀kXeZfXfdi]d\X\][̂Xe]djbXldf_ZaadjX̀abXeZfX
oZnl̀f]_ZaX[ZX[̂dXtZa[f̀o[Zfp_X̀_uqm]j[Xbf̀\]ac_X\̂]ôX_̂ j̀jXqdXmlb̀[dbXb̀]jkXldfX[̂dX�dadf̀jXtZab][]Za_rXxe[dfX̀akX
b̀�m_[nda[_X̀fdXǹbdgX[̂dXtZa[f̀o[ZfX_̂ j̀jXe]àj]�dX̀abX_mqn][X[ZX[̂dXtZa_[fmo[]ZaX� à̀cdfXaZXj̀[dfX[̂̀aX[̂dXb̀[dX̀_X
b]fdo[dbXqkX[̂dXtZa_[fmo[]ZaX� à̀cdfXe]idX���XoZl]d_XZeX[̂dXfd�m]_][]ZagX_]cadbX̀abXaZ[̀f]�dbgXeZfX[̂dXtZa_[fmo[]ZaX
� à̀cdfp_Xe]àjX̀llfZìjX̀abX_]cà[mfdrXŝdXh\adfX_̂ j̀jXǹ}dXl̀knda[X\][̂]aX��Xb̀k_r

STUVWV�Xxllj]ò[]Za_XeZfXỳknda[X_̂ j̀jXqdXbdj]idfdbX[ZX[̂dXtZa_[fmo[]ZaX� à̀cdfp_XZee]odXd][̂dfX]aXldf_ZaXZfXqkXǹ]jrXX
�d�m]_][]Za_X̀fdXaZ[X[ZXqdXbdj]idfdbX[ZX[̂dXyfZ�do[Xw|dom[]idXZfX[̂dXtZa_[fmo[]ZaX� à̀cdfX̀[X[̂dX�ZqX_][dr
STUVvXtdf[]e]ò[d_XeZfXỳknda[
STUVvV{X� d̂fdX[̂dfdX]_XZajkXZadXtZa[f̀o[ZfgX[̂dXtZa_[fmo[]ZaX� à̀cdfX\]jjgX\][̂]aX_didaXb̀k_X̀e[dfX[̂dXtZa_[fmo[]ZaX
� à̀cdfp_Xfdod]l[XZeX[̂dXtZa[f̀o[Zfp_Xxllj]ò[]ZaXeZfXỳknda[gXfdi]d\X[̂dXxllj]ò[]ZagXodf[]ekX[̂dX̀nZma[X[̂dX
tZa_[fmo[]ZaX� à̀cdfXbd[dfn]ad_X]_XbmdX[̂dXtZa[f̀o[ZfgX̀abXeZf\̀fbX[̂dXtZa[f̀o[Zfp_Xxllj]ò[]ZaX̀abXtdf[]e]ò[dXeZfX
ỳknda[X[ZX[̂dXxfô][do[rX�][̂]aX_didaXb̀k_X̀e[dfX[̂dXxfô][do[Xfdod]id_X[̂dXtZa[f̀o[Zfp_Xxllj]ò[]ZaXeZfXỳknda[X
efZnX[̂dXtZa_[fmo[]ZaX� à̀cdfgX[̂dXxfô][do[X\]jjXd][̂dfX���X]__mdX[ZX[̂dXh\adfX̀Xtdf[]e]ò[dXeZfXỳknda[gX]aX[̂dXemjjX
ǹZma[XZeX[̂dXxllj]ò[]ZaXeZfXỳknda[gX\][̂X̀XoZlkX[ZX[̂dXtZa_[fmo[]ZaX� à̀cdf�XZfX���X]__mdX[ZX[̂dXh\adfX̀X
tdf[]e]ò[dXeZfXỳknda[XeZfX_môX̀nZma[X̀_X[̂dXxfô][do[Xbd[dfn]ad_X]_XlfZldfjkXbmdgX̀abXaZ[]ekX[̂dXtZa_[fmo[]ZaX
� à̀cdfX̀abXh\adfXZeX[̂dXxfô][do[p_Xfd̀_Za_XeZfX\][̂̂ Zjb]acXodf[]e]ò[]ZaX]aXl̀f[X̀_XlfZi]bdbX]aX~do[]ZaX�r�r��XZfX���X
\][̂̂ ZjbXodf[]e]ò[]ZaXZeX[̂dXda[]fdXxllj]ò[]ZaXeZfXỳknda[gX̀abXaZ[]ekX[̂dXtZa_[fmo[]ZaX� à̀cdfX̀abXh\adfXZeX[̂dX
xfô][do[p_Xfd̀_ZaXeZfX\][̂̂ Zjb]acXodf[]e]ò[]ZaX]aX\̂ZjdX̀_XlfZi]bdbX]aX~do[]ZaX�r�r�rXŝdXtZa_[fmo[]ZaX� à̀cdfX\]jjX
lfZnl[jkXeZf\̀fbX[ZX[̂dXtZa[f̀o[ZfX[̂dXxfô][do[p_XaZ[]odXZeX\][̂̂ Zjb]acXodf[]e]ò[]Zar

STUVvV�X� d̂fdX[̂dfdX]_XnZfdX[̂̀aXZadXtZa[f̀o[ZfXldfeZfn]acXlZf[]Za_XZeX[̂dXyfZ�do[gX[̂dXtZa_[fmo[]ZaX� à̀cdfX\]jjgX
\][̂]aX_didaXb̀k_X̀e[dfX[̂dXtZa_[fmo[]ZaX� à̀cdfXfdod]id_X̀jjXZeX[̂dXtZa[f̀o[Zf_pXxllj]ò[]Za_XeZfXỳknda[zX���X
fdi]d\X[̂dXxllj]ò[]Za_X̀abXodf[]ekX[̂dX̀nZma[X[̂dXtZa_[fmo[]ZaX� à̀cdfXbd[dfn]ad_X]_XbmdXd̀ôXZeX[̂dXtZa[f̀o[Zf_�X
���Xlfdl̀fdX̀X~mnǹfkXZeXtZa[f̀o[Zf_pXxllj]ò[]Za_XeZfXỳknda[XqkXoZnq]a]acX]aeZfǹ[]ZaXefZnXd̀ôXtZa[f̀o[Zfp_X
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STTUVWSXVYZ[\VX][VẐY_̀SXVYZ[̂_Ỳ [aV̀VUS_[STTUVWSXVYZa[̂Y_[T_Yb_caa[TSd̀ cZXa[̂_Ỳ [X]c[YX]c_[eYZX_SWXY_af[ghi[T_cTS_c[S[
j_YkcWX[lTTUVWSXVYZ[SZm[ec_XV̂VWSXc[̂Y_[jSd̀ cZXf[gni[Wc_XV̂d[X]c[S̀YoZX[X]c[eYZaX_oWXVYZ[pSZSbc_[mcXc_̀VZca[Va[moc[
SUU[eYZX_SWXY_af[SZm[gqi[̂Y_\S_m[X]c[rò S̀_d[Ŷ[eYZX_SWXY_as[lTTUVWSXVYZa[̂Y_[jSd̀ cZX[SZm[j_YkcWX[lTTUVWSXVYZ[SZm[
ec_XV̂VWSXc[̂Y_[jSd̀ cZX[XY[X]c[l_W]VXcWXt

uvwxyxzx{[|VX]VZ[ac}cZ[mSda[ŜXc_[X]c[l_W]VXcWX[_cWcV}ca[X]c[j_YkcWX[lTTUVWSXVYZ[SZm[j_YkcWX[ec_XV̂VWSXc[̂Y_[jSd̀ cZX[
SZm[X]c[rò S̀_d[Ŷ[eYZX_SWXY_as[lTTUVWSXVYZa[̂Y_[jSd̀ cZX[̂_Ỳ [X]c[eYZaX_oWXVYZ[pSZSbc_~[X]c[l_W]VXcWX[\VUU[cVX]c_[
g�i[Vaaoc[XY[X]c[�\Zc_[S[j_YkcWX[ec_XV̂VWSXc[̂Y_[jSd̀ cZX~[\VX][S[WYTd[XY[X]c[eYZaX_oWXVYZ[pSZSbc_f[Y_[g�i[Vaaoc[XY[X]c[
�\Zc_[S[j_YkcWX[ec_XV̂VWSXc[̂Y_[jSd̀ cZX[̂Y_[aoW][S̀YoZX[Sa[X]c[l_W]VXcWX[mcXc_̀VZca[Va[T_YTc_Ud[moc~[SZm[ZYXV̂d[X]c[
eYZaX_oWXVYZ[pSZSbc_[SZm[�\Zc_[Ŷ[X]c[l_W]VXcWXsa[_cSaYZa[̂Y_[\VX]]YUmVZb[Wc_XV̂VWSXVYZ[VZ[TS_X[Sa[T_Y}Vmcm[VZ[
rcWXVYZ[�tqt�f[Y_[ghi[\VX]]YUm[Wc_XV̂VWSXVYZ[Ŷ[X]c[cZXV_c[j_YkcWX[lTTUVWSXVYZ[̂Y_[jSd̀ cZX~[SZm[ZYXV̂d[X]c[eYZaX_oWXVYZ[
pSZSbc_[SZm[�\Zc_[Ŷ[X]c[l_W]VXcWXsa[_cSaYZ[̂Y_[\VX]]YUmVZb[Wc_XV̂VWSXVYZ[VZ[\]YUc[Sa[T_Y}Vmcm[VZ[rcWXVYZ[�tqt�t[�]c[
eYZaX_oWXVYZ[pSZSbc_[\VUU[T_Ỳ TXUd[̂Y_\S_m[X]c[l_W]VXcWXsa[ZYXVWc[Ŷ[\VX]]YUmVZb[Wc_XV̂VWSXVYZ[XY[X]c[eYZX_SWXY_at

uvwxyx�[�]c[eYZaX_oWXVYZ[pSZSbc_sa[Wc_XV̂VWSXVYZ[Ŷ[SZ[lTTUVWSXVYZ[̂Y_[jSd̀ cZX[Y_~[VZ[X]c[WSac[Ŷ[̀Y_c[X]SZ[YZc[
eYZX_SWXY_~[S[j_YkcWX[lTTUVWSXVYZ[SZm[ec_XV̂VWSXc[̂Y_[jSd̀ cZX~[a]SUU[�c[�Sacm[oTYZ[X]c[eYZaX_oWXVYZ[pSZSbc_sa[
c}SUoSXVYZ[Ŷ[X]c[|Y_�[SZm[X]c[mSXS[VZ[X]c[lTTUVWSXVYZ[Y_[lTTUVWSXVYZa[̂Y_[jSd̀ cZXt[�]c[eYZaX_oWXVYZ[pSZSbc_sa[
Wc_XV̂VWSXVYZ[\VUU[WYZaXVXoXc[S[_cT_cacZXSXVYZ[X]SX~[XY[X]c[�caX[Ŷ[X]c[eYZaX_oWXVYZ[pSZSbc_sa[�ZY\Ucmbc~[VẐY_̀SXVYZ~[
SZm[�cUVĉ~[X]c[|Y_�[]Sa[T_Yb_caacm[XY[X]c[TYVZX[VZmVWSXcm~[X]c[�oSUVXd[Ŷ[X]c[|Y_�[Va[VZ[SWWY_mSZWc[\VX][X]c[eYZX_SWX[
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ao�ac�ocZXUd[mVaWY}c_cm[c}VmcZWc~[̀Sd[ZoUUV̂d[X]c[\]YUc[Y_[S[TS_X[Ŷ[S[ec_XV̂VWSXc[̂Y_[jSd̀ cZX[Y_[j_YkcWX[ec_XV̂VWSXc[
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YTVZVYZ[XY[T_YXcWX[X]c[�\Zc_[̂_Ỳ [UYaa[̂Y_[\]VW][X]c[eYZX_SWXY_[Va[_caTYZaV�Uc~[VZWUomVZb[UYaa[_caoUXVZb[̂_Ỳ [X]c[SWXa[
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x{ mĉcWXV}c[|Y_�[ZYX[_c̀cmVcmf
xz X]V_m[TS_Xd[WUSV̀a[̂VUcm[Y_[_cSaYZS�Uc[c}VmcZWc[VZmVWSXVZb[T_Y�S�Uc[̂VUVZb[Ŷ[aoW][WUSV̀a~[oZUcaa[acWo_VXd[
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fdlm][_̂Yc]e]hg]iYnlY_̀]Yab[_cde_bcYobcYsbctYfcbf]c\lYf]cobcm]iYnlYqpneb[_cde_bĉYbcYfcbghi]iYnlŶpff\h]ĉŶ̀d\\Yn]Y
]̀\iYnlY_̀]Yab[_cde_bcYobcY_̀b̂]Yqpneb[_cde_bĉYbcŶpff\h]ĉYk̀bYf]cobcm]iYsbctYbcYopc[ĥ̀]iYmd_]chd\̂rYbcYnb_̀rY
p[i]cYeb[_cde_Ykh_̀Y_̀]Yab[_cde_bcYobcYk̀hèYfdlm][_Ykd̂Ymdi]YnlY_̀]Yjk[]cuYvb_̀h[wYeb[_dh[]iỲ]c]h[Ŷ̀d\\Yc]xphc]Y
mb[]lY_bYn]Yf\de]iYh[YdŶ]fdcd_]Ydeebp[_Yd[iY[b_Yebmmh[w\]iYkh_̀Ymb[]lYboY_̀]Yab[_cde_bcrYec]d_]Yd[lYohipehdclY
\hdnh\h_lYbcY_bc_Y\hdnh\h_lYb[Y_̀]Yfdc_YboY_̀]Yab[_cde_bcYobcYnc]dèYboY_cp̂_rYbcY][_h_\]Yd[lYf]ĉb[YbcY][_h_lY_bYd[YdkdciYboY
fp[h_hg]Yidmdw]̂Ydwdh[̂_Y_̀]Yab[_cde_bcYobcYnc]dèYboY_̀]Yc]xphc]m][_̂YboY_̀ĥYfcbgĥhb[u

STUVWVyYzcbghi]iY_̀]Yjk[]cỲd̂Yop\oh\\]iYh_̂Yfdlm][_Ybn\hwd_hb[̂Yp[i]cY_̀]Yab[_cde_Y{bepm][_̂rY_̀]Yab[_cde_bcŶ̀d\\Y
i]o][iYd[iYh[i]m[holY_̀]Yjk[]cYocbmYd\\Y\b̂ r̂Y\hdnh\h_lrYidmdw]YbcY]|f][̂]rYh[e\pih[wYc]d̂b[dn\]Yd__bc[]l}̂Yo]]̂Yd[iY
\h_hwd_hb[Y]|f][̂]̂rYdcĥh[wYbp_YboYd[lY\h][Ye\dhmYbcYb_̀]cYe\dhmYobcYfdlm][_YnlYd[lYqpneb[_cde_bcYbcŶpff\h]cYboYd[lY
_h]cuYZfb[Yc]e]hf_YboY[b_he]YboYdY\h][Ye\dhmYbcYb_̀]cYe\dhmYobcYfdlm][_rY_̀]Yjk[]cŶ̀d\\Y[b_holY_̀]Yab[_cde_bcuY~oY
dffcbg]iYnlY_̀]Ydff\hedn\]Yebpc_rYk̀][Yc]xphc]irY_̀]Yab[_cde_bcYmdlŶpn̂_h_p_]YdŶpc]_lYnb[iYobcY_̀]Yfcbf]c_lYdwdh[̂_Y
k̀hèY_̀]Y\h][YbcYb_̀]cYe\dhmYobcYfdlm][_Ỳd̂Yn]][Yd̂̂]c_]iu
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~oY_̀]Yab[̂_cpe_hb[Y�d[dw]cYd[iY�cèh_]e_YibY[b_Yĥ̂p]YdYa]c_hohed_]YobcYzdlm][_YbcYdYzcb�]e_Ya]c_hohed_]YobcYzdlm][_rY
_̀cbpẁY[bYodp\_YboY_̀]Yab[_cde_bcrYkh_̀h[Yobpc_]][Yidl̂Ydo_]cY_̀]Yab[̂_cpe_hb[Y�d[dw]c}̂Yc]e]hf_YboY_̀]Yab[_cde_bc}̂Y
�ff\hed_hb[YobcYzdlm][_rYbcYhoY_̀]Yjk[]cYib]̂Y[b_YfdlY_̀]Yab[_cde_bcYkh_̀h[Ŷ]g][Yidl̂Ydo_]cY_̀]Yid_]Y]̂_dn\ĥ̀]iYh[Y
_̀]Yab[_cde_Y{bepm][_̂rY_̀]Ydmbp[_Ye]c_hoh]iYnlY_̀]Yab[̂_cpe_hb[Y�d[dw]cYd[iY�cèh_]e_YbcYdkdci]iYnlYnh[ih[wY
iĥfp_]Yc]̂b\p_hb[rY_̀][Y_̀]Yab[_cde_bcYmdlrYpfb[Ŷ]g][Ydiih_hb[d\Yidl̂}Y[b_he]Y_bY_̀]Yjk[]crYab[̂_cpe_hb[Y�d[dw]cY
d[iY�cèh_]e_rŶ_bfY_̀]YsbctYp[_h\Yfdlm][_YboY_̀]Ydmbp[_Ybkh[wỲd̂Yn]][Yc]e]hg]iuY�̀]Yab[_cde_Y�hm]Ŷ̀d\\Yn]Y
]|_][i]iYdffcbfchd_]\lYd[iY_̀]Yab[_cde_YqpmŶ̀d\\Yn]Yh[ec]d̂]iYnlY_̀]Ydmbp[_YboY_̀]Yab[_cde_bc}̂Yc]d̂b[dn\]Yeb̂_̂YboY
^̀p_ibk[rYi]\dlYd[iŶ_dc_�pfrYf\p̂Yh[_]c]̂_Yd̂Yfcbghi]iYobcYh[Y_̀]Yab[_cde_Y{bepm][_̂u
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STUVyV�Yqpn̂_d[_hd\Yabmf\]_hb[YĥY_̀]Ŷ_dw]Yh[Y_̀]Yfcbwc]̂̂YboY_̀]YsbctYk̀][Y_̀]YsbctYbcYi]̂hw[d_]iYfbc_hb[Y_̀]c]boYĥY
p̂ooheh][_\lYebmf\]_]Yh[Ydeebcid[e]Ykh_̀Y_̀]Yab[_cde_Y{bepm][_̂ŶbY_̀]Yjk[]cYed[YbeepflYbcYp_h\h�]Y_̀]YsbctYobcYh_̂Y
h[_][i]iYp̂]�Yfcbghi]irỲbk]g]cY_̀d_Yd̂YdYeb[ih_hb[Yfc]e]i][_Y_bYqpn̂_d[_hd\Yabmf\]_hb[rY_̀]Yjk[]cỲd̂Yc]e]hg]iYd\\Y
a]c_hohed_]̂YboYjeepfd[elYd[iYd[lYf]cmh_̂rYdffcbgd\̂rY\he][̂]̂rYd[iYb_̀]cYibepm][_̂YocbmYd[lYwbg]c[m][_d\Ydp_̀bch_lY
d̀gh[wY�pcĥihe_hb[Y_̀]c]boY[]e]̂̂dclYobcY_̀]Yn][]ohehd\Ybeepfd[elYboY_̀]Yzcb�]e_u

STUVyV�V�Ys ]̀[Ydigĥ]iYnlY_̀]Yab[_cde_bcY_̀d_Y_̀]YsbctYĥŶpn̂_d[_hd\\lYebmf\]_]irY_̀]Y�cèh_]e_Yd[iY_̀]Yab[_cde_bcY
^̀d\\rYkh_̀h[YdYc]d̂b[dn\]Y_hm]rYmdt]YdY�bh[_Yh[̂f]e_hb[YboY_̀]YkbctYd[iYhoY_̀]Y�cèh_]e_Ŷ̀d\\Yi]_]cmh[]Y_̀]YsbctYĥY
p̂n̂_d[_hd\\lYebmf\]_]irY_̀]Yab[_cde_bcŶ̀d\\Ŷpnmh_YdŶpn̂_d[_hd\Yebmf\]_hb[Ydff\hed_hb[u

STUVyV�V�Yvb_hohed_hb[̂YnlY_̀]Yab[_cde_bcY_bY_̀]Y�cèh_]e_YobcYh[̂f]e_hb[̂Y_bYeb[ohcmYqpn̂_d[_hd\Yabmf\]_hb[Yd̂Yfdc_̂Y
d[i�bcYd̂YdYk̀b\]Ŷ̀d\\Yn]Y�pihehbp̂\lYd[iYkh_̀bp_Ydnp̂h[wŶdhiYfcbe]̂̂u

STUVyV�Ys ]̀[Y_̀]Yab[_cde_bcYeb[̂hi]ĉY_̀d_Y_̀]YsbctrYbcYdYfbc_hb[Y_̀]c]boYk̀hèY_̀]Yjk[]cYdwc]]̂Y_bYdee]f_Y
]̂fdcd_]\lrYĥŶpn̂_d[_hd\\lYebmf\]_]rY_̀]Yab[_cde_bcŶ̀d\\Y[b_holY_̀]Yab[̂_cpe_hb[Y�d[dw]crYd[iY_̀]Yab[_cde_bcYd[iY
ab[̂_cpe_hb[Y�d[dw]cŶ̀d\\Y�bh[_\lYfc]fdc]Yd[iŶpnmh_Y_bY_̀]Y�cèh_]e_YdYebmfc]̀][̂hg]Y\ĥ_YboYh_]m̂Y_bYn]Yebmf\]_]iY
bcYebcc]e_]iYfchbcY_bYoh[d\Yfdlm][_uY�dh\pc]Y_bYh[e\pi]Yd[Yh_]mYb[ŶpèY\ĥ_Yib]̂Y[b_Yd\_]cY_̀]Yc]̂fb[̂hnh\h_lYboY_̀]Y
ab[_cde_bcY_bYebmf\]_]Yd\\YsbctYh[Ydeebcid[e]Ykh_̀Y_̀]Yab[_cde_Y{bepm][_̂uYYs ]̀[Y_̀]YsbctrYbcYmd�bcYfbc_hb[̂Y
_̀]c]boYd̂Yeb[_]mf\d_]iYnlY_̀]Y_]cm̂YboY_̀]Yab[_cde_rỲd̂Yn]][Ŷpn̂_d[_hd\\lYebmf\]_]iY_̀]Yab[_cde_bcŶ̀d\\Ŷpnmh_Y_bY_̀]Y
jk[]cY_̀cbpẁY_̀]Yab[̂_cpe_hb[Y�d[dw]cYd[iY_̀]Y�cèh_]e_Yd[Y�ff\hed_hb[YobcYzdlm][_YboY_̀]Yc]mdh[h[wYdmbp[_YboY_̀]Y
ab[_cde_Ynd\d[e]uYYZfb[Yc]e]hf_YboŶpèYdff\hed_hb[rY_̀]Yjk[]cŶ̀d\\Ydffcbg]Yd[iYfcbmf_\lYfdlY_̀]Yc]mdh[h[wYdmbp[_YboY
_̀]Yab[_cde_Ynd\d[e]Y\]̂̂Y_kbY_hm]̂Y_̀]Ygd\p]YboYd[lYc]mdh[h[wYh_]m̂Y_bYn]Yebmf\]_]iYd[iYd[Ydmbp[_Y[]e]̂̂dclY_bŶd_ĥolY
d[lYe\dhm̂rY\h][̂YbcY�piwm][_̂Ydwdh[̂_Y_̀]Yab[_cde_bcYk̀hèỲdg]Y[b_Yn]][Ŷph_dn\lYiĥèdcw]iuYY�̂Y_̀]Yc]mdh[h[wYh_]m̂Y
boYsbctYdc]Ŷd_ĥode_bch\lYebmf\]_]iYbcYebcc]e_]irY_̀]Yjk[]cŶ̀d\\Yfcbmf_\lYfdlrYpfb[Yc]e]hf_YboYdYc]xpĥh_hb[Y_̀cbpẁY_̀]Y
ab[̂_cpe_hb[Y�d[dw]cYd[iY_̀]Y�cèh_]e_rYobcY_̀b̂]Yh_]m̂Y\]̂̂Yd[Ydmbp[_Y[]e]̂̂dclY_bŶd_ĥolYd[lYe\dhm̂rY\h][̂YbcY
�piwm][_̂Ydwdh[̂_Y_̀]Yab[_cde_bcYk̀hèỲdg]Y[b_Yn]][Ŷph_dn\lYiĥèdcw]iuYY�[lYe\dhm̂rY\h][̂Yd[iY�piwm][_̂Yc]o]cc]iY_bY
h[Y_̀ĥŶpnfdcdwcdf̀Ŷ̀d\\Yf]c_dh[Y_bY_̀]YYYzcb�]e_Yd[iŶ̀d\\Yn]Yoh\]iYh[Ydeebcid[e]Ykh_̀Y_̀]Y_]cm̂YboY_̀]Ydff\hedn\]Yab[_cde_Y
d[i�bcYdff\hedn\]Y\dk̂u
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STUVWXUYUZ[\]ZT̂Y_̀ZabŶbYcZXcZ\X̂ZT\VWdSYSZX\ẐbYZWTÛ̀ZabTVbZTUZ\X̂ZUdeeTVTY\̂W]ZVX_fWŶYZT\Z[VVXcS[\VYZaT̂bẐbYZ
gX\̂c[V̂ZhXVd_Y\̂UZUXẐb[̂ẐbYZia\YcZV[\ZXVVdf]ZXcZd̂TWTjYẐbYZkXclZXcZSYUTm\[̂YSZfXĉTX\ẐbYcYXeZeXcZT̂UZT\̂Y\SYSZ
dUỲẐbYZgX\̂c[V̂XcZUb[WẀZnYeXcYZTUUd[\VYZXeẐbYZgYĉTeTV[̂YZXeZodnÛ[\̂T[WZgX_fWŶTX\̀ZVX_fWŶYZXcZVXccYV̂ZUdVbZT̂Y_Z
dfX\Z\X̂TeTV[̂TX\Zn]ẐbYZpcVbT̂YV̂qZr\ZUdVbZV[UỲẐbYZgX\̂c[V̂XcZUb[WWẐbY\ZUdn_T̂Z[ZcYsdYÛZeXcZ[\X̂bYcZT\UfYV̂TX\Zn]Z
b̂YZpcVbT̂YV̂̀Z[UUTÛYSZn]ẐbYZgX\ÛcdV̂TX\Zt[\[mYc̀ẐXZSŶYc_T\YZodnÛ[\̂T[WZgX_fWŶTX\q

uvwxyxzZkbY\ẐbYZpcVbT̂YV̂̀Z[UUTÛYSZn]ẐbYZgX\ÛcdV̂TX\Zt[\[mYc̀ZSŶYc_T\YUẐb[̂ẐbYZkXclZXeZ[WWZXeẐbYZgX\̂c[V̂XcÙZ
XcZSYUTm\[̂YSZfXĉTX\ẐbYcYXèZTUZUdnÛ[\̂T[WW]ZVX_fWŶỲẐbYZgX\ÛcdV̂TX\Zt[\[mYcZaTWWZfcYf[cỲZ[\SẐbYZgX\ÛcdV̂TX\Z
t[\[mYcZ[\SZpcVbT̂YV̂ZUb[WWZY{YVd̂ỲZ[ZgYĉTeTV[̂YZXeZodnÛ[\̂T[WZgX_fWŶTX\Ẑb[̂ZUb[WWZYÛ[nWTUbẐbYZS[̂YZXeZ
odnÛ[\̂T[WZgX_fWŶTX\|ZYÛ[nWTUbZcYUfX\UTnTWT̂TYUZXeẐbYZia\YcZ[\SZgX\̂c[V̂XcZeXcZUYVdcT̂]̀Z_[T\̂Y\[\VỲZbY[̂̀Z
d̂TWT̂TYÙZS[_[mYẐXẐbYZkXclZ[\SZT\Udc[\VY|Z[\SZeT{ẐbYẐT_YZaT̂bT\ZabTVbẐbYZgX\̂c[V̂XcZUb[WWZeT\TUbZ[WWZT̂Y_UZX\ẐbYZ
WTÛZ[VVX_f[\]T\mẐbYZgYĉTeTV[̂YqZk[cc[\̂TYUZcYsdTcYSZn]ẐbYZgX\̂c[V̂ZhXVd_Y\̂UZUb[WWZVX__Y\VYZX\ẐbYZS[̂YZXeZ
odnÛ[\̂T[WZgX_fWŶTX\ZXeẐbYZkXclZXcZSYUTm\[̂YSZfXĉTX\ẐbYcYXeZd\WYUUZX̂bYcaTUYZfcX}TSYSZT\ẐbYZgYĉTeTV[̂YZXeZ
odnÛ[\̂T[WZgX_fWŶTX\q

uvwxyx~Z�bYZgYĉTeTV[̂YZXeZodnÛ[\̂T[WZgX_fWŶTX\ZUb[WWZnYZUdn_T̂̂YSẐXẐbYZia\YcZ[\SZgX\̂c[V̂XcZeXcẐbYTcZacT̂̂Y\Z
[VVYf̂[\VYZXeZcYUfX\UTnTWT̂TYUZ[UUTm\YSẐXẐbY_ZT\ẐbYZgYĉTeTV[̂YqZ�fX\ZUdVbZ[VVYf̂[\VỲZ[\SZVX\UY\̂ZXeZUdcŶ]ZTeZ[\]̀Z
b̂YZia\YcZUb[WWZ_[lYZf[]_Y\̂ZXeZcŶ[T\[mYZ[ffW]T\mẐXẐbYZkXclZXcZSYUTm\[̂YSZfXĉTX\ẐbYcYXeqZodVbZf[]_Y\̂ZUb[WWZnYZ
[S�dÛYSZeXcZkXclẐb[̂ZTUZT\VX_fWŶYZXcZ\X̂ZT\Z[VVXcS[\VYZaT̂bẐbYZcYsdTcY_Y\̂UZXeẐbYZgX\̂c[V̂ZhXVd_Y\̂Uq

uvwxyx�Z�XcZ[\]Zd\VX_fWŶYSZaXclZ[̂ẐbYẐT_YZXeZodnÛ[\̂T[WZgX_fWŶTX\̀ẐbYZia\YcZaTWWZcŶ[T\Z_X\ŶTjYSZ}[WdYZXeẐbYZ
cY_[T\T\mZaXcl̀ZTqYqZ�fd\VbZWTÛ�̀ẐT_YUẐaXZbd\ScYSZfYcVY\̂Z������Z[UZSŶYc_T\YSZn]ẐbYZgX\ÛcdV̂TX\Zt[\[mYc̀ZT\Z
[SST̂TX\ẐXZ[\]ZSdW]ZeTWYSZ[\SZd\cYUXW}YSZWTY\UZ[m[T\ÛẐbYZgX\̂c[V̂XcZ[UZfYcZoYV̂TX\Z����nZXeẐbYZ��oZ�Y\Yc[WZ
td\TVTf[WZ�[àZabTVbZaTWWZnYZcYWY[UYSZdfX\Z\X̂TeTV[̂TX\Zn]ẐbYZgX\̂c[V̂XcẐXẐbYZgX\ÛcdV̂TX\Zt[\[mYcẐb[̂ẐbYZkXclZ
b[UZnYY\ZVX_fWŶYSẐXẐbYZpcVbT̂YV̂�UZU[̂TUe[V̂TX\q

uvwxwv�������v���������v��v� ¡
uvwxwx¢Z�bYZia\YcZ_[]ZXVVdf]ZXcZdUYZ[\]ZVX_fWŶYSZXcZf[ĉT[WW]ZVX_fWŶYSZfXĉTX\ZXeẐbYZkXclZ[̂Z[\]ZÛ[mYZabY\Z
UdVbZfXĉTX\ZTUZSYUTm\[̂YSZn]ZUYf[c[̂YZ[mcYY_Y\̂ZaT̂bẐbYZgX\̂c[V̂Xc̀ZfcX}TSYSZUdVbZXVVdf[\V]ZXcZdUYZTUZVX\UY\̂YSẐXZ
n]ẐbYZT\UdcYcZ[\SZ[d̂bXcTjYSZn]ZfdnWTVZ[d̂bXcT̂TYUZb[}T\mZ�dcTUSTV̂TX\ZX}YcẐbYZ£cX�YV̂qZodVbZf[ĉT[WZXVVdf[\V]ZXcZdUYZ
_[]ZVX__Y\VYZabŶbYcZXcZ\X̂ẐbYZfXĉTX\ZTUZUdnÛ[\̂T[WW]ZVX_fWŶỲZfcX}TSYSẐbYZia\YcZ[\SZgX\̂c[V̂XcZb[}YZ
[VVYf̂YSZT\ZacT̂T\mẐbYZcYUfX\UTnTWT̂TYUZ[UUTm\YSẐXZY[VbZXeẐbY_ZeXcZf[]_Y\̂ÙZcŶ[T\[mYZTeZ[\]̀ZUYVdcT̂]̀Z_[T\̂Y\[\VỲZ
bY[̂̀Zd̂TWT̂TYÙZS[_[mYẐXẐbYZkXclZ[\SZT\Udc[\VỲZ[\SZb[}YZ[mcYYSZT\ZacT̂T\mZVX\VYc\T\mẐbYZfYcTXSZeXcZVXccYV̂TX\ZXeZ
b̂YZkXclZ[\SZVX__Y\VY_Y\̂ZXeZa[cc[\̂TYUZcYsdTcYSZn]ẐbYZgX\̂c[V̂ZhXVd_Y\̂UqZodVbZXVVdf[\V]ZSXYUZ\X̂ZcYWTY}YẐbYZ
gX\̂c[V̂XcZecX_ZVX_fWŶT\mẐbYZkXclZaT̂bT\ẐbYẐT_YZfYcTXSZUfYVTeTYSqZZZkbY\ẐbYZgX\̂c[V̂XcZVX\UTSYcUZ[ZfXĉTX\Z
UdnÛ[\̂T[WW]ZVX_fWŶỲẐbYZgX\̂c[V̂XcZ[\SZgX\ÛcdV̂TX\Zt[\[mYcZUb[WWZ�XT\̂W]ZfcYf[cYZ[\SZUdn_T̂Z[ZWTÛẐXẐbYZ
pcVbT̂YV̂Z[UZfcX}TSYSZd\SYcZoYV̂TX\Z¤q¥q�qZgX\UY\̂ZXeẐbYZgX\̂c[V̂XcẐXZf[ĉT[WZXVVdf[\V]ZXcZdUYZUb[WWZ\X̂ZnYZ
d\cY[UX\[nW]ZaT̂bbYWSqZ�bYZÛ[mYZXeẐbYZfcXmcYUUZXeẐbYZkXclZUb[WWZnYZSŶYc_T\YSZn]ZacT̂̂Y\Z[mcYY_Y\̂ZnŶaYY\ẐbYZ
ia\YcZ[\SZgX\̂c[V̂XcZXc̀ZTeZ\XZ[mcYY_Y\̂ZTUZcY[VbYS̀Zn]ZSYVTUTX\ZXeẐbYZpcVbT̂YV̂Z[êYcZVX\UdŴ[̂TX\ZaT̂bẐbYZ
gX\ÛcdV̂TX\Zt[\[mYcq

uvwxwx¦Zr__YST[̂YW]ZfcTXcẐXZUdVbZf[ĉT[WZXVVdf[\V]ZXcZdUỲẐbYZia\Yc̀ZgX\ÛcdV̂TX\Zt[\[mYc̀ZgX\̂c[V̂Xc̀Z[\SZ
pcVbT̂YV̂ZUb[WWZ�XT\̂W]ZT\UfYV̂ẐbYZ[cY[ẐXZnYZXVVdfTYSZXcZfXĉTX\ZXeẐbYZkXclẐXZnYZdUYSZT\ZXcSYcẐXZSŶYc_T\YZ[\SZ
cYVXcSẐbYZVX\ST̂TX\ZXeẐbYZkXcl̀Z[\SZT\ZXcSYcẐXZfcYf[cYZ[ZVX_fWŶYZfd\VbZWTÛZXeZX_TUUTX\UZXeZ_[̂YcT[WÙZe[dŴ]Z
aXcl_[\UbTf̀ZXcZ[\]ZT̂Y_UẐXZnYZcYf[TcYSẐXc\ZXd̂ZXcZcYfW[VYSqq

uvwxwx§Z�\WYUUZX̂bYcaTUYZ[mcYYSZdfX\̀Zf[ĉT[WZXVVdf[\V]ZXcZdUYZXeZ[ZfXĉTX\ZXcZfXĉTX\UZXeẐbYZkXclZUb[WWZ\X̂ZVX\ÛT̂d̂YZ
[VVYf̂[\VYZXeZkXclqZ�dĉbYcZUdVbZXVVdf[\V]Z[WX\YZUb[WWZ\X̂ZSŶYc_T\YZabY\ZUdnÛ[\̂T[WZVX_fWŶTX\Z[\SẐbYZ
fYceXc_[\VYZb[UZnYY\ZcY[VbYSqZZ
uvwx¢̈v©����vª�«��¡����v��¬v©����v���«¡��
uvwx¢̈x¢Z�fX\ZVX_fWŶTX\ZXeẐbYZkXcl̀ẐbYZgX\̂c[V̂XcZUb[WWZeXca[cSẐXẐbYZgX\ÛcdV̂TX\Zt[\[mYcZ[Z\X̂TVYẐb[̂ẐbYZ
kXclZTUZcY[S]ZeXcZeT\[WZT\UfYV̂TX\Z[\SZ[VVYf̂[\VỲZ[\SZUb[WWZ[WUXZeXca[cSẐXẐbYZgX\ÛcdV̂TX\Zt[\[mYcZ[ZeT\[WZ
gX\̂c[V̂Xc�UZpffWTV[̂TX\ZeXcZ£[]_Y\̂qZ�fX\ZcYVYTf̂̀ẐbYZgX\ÛcdV̂TX\Zt[\[mYcZUb[WWZfYceXc_Z[\ZT\UfYV̂TX\ẐXZVX\eTc_Z
b̂YZVX_fWŶTX\ZXeZkXclZXeẐbYZgX\̂c[V̂XcqZ�bYZgX\ÛcdV̂TX\Zt[\[mYcZUb[WWZ_[lYZcYVX__Y\S[̂TX\UẐXẐbYZpcVbT̂YV̂Z
abY\ẐbYZkXclZXeZ[WWZXeẐbYZgX\̂c[V̂XcUZTUZcY[S]ZeXcZeT\[WZT\UfYV̂TX\̀Z[\SZUb[WWẐbY\ZeXca[cSẐbYZgX\̂c[V̂XcU�Z\X̂TVYUZ
[\SZpffWTV[̂TX\ZeXcZ£[]_Y\̂ZXcZ£cX�YV̂ZpffWTV[̂TX\ZeXcZ£[]_Y\̂̀ẐXẐbYZpcVbT̂YV̂̀ZabXZaTWWZfcX_f̂W]Z_[lYZUdVbZ
T\UfYV̂TX\qZkbY\ẐbYZpcVbT̂YV̂ZeT\SUẐbYZkXclZ[VVYf̂[nWYZd\SYcẐbYZgX\̂c[V̂ZhXVd_Y\̂UZ[\SẐbYZgX\̂c[V̂ZedWW]Z
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TUVWXVYUZ[\]̂U\_X̀a]Vbc]dX̀\ef̀fgUV\f̀Z\hVĉd]Uc]\idjj\TVXYT]jk\daabU\f\Wd̀fj\_UV]dWdcf]U\WXV\lfkYÙ]\XV\lVXmUc]\
_UV]dWdcf]U\WXV\lfkYÙ]\a]f]d̀g\]̂f]\]X\]̂U\nUa]\XW\]̂UdV\òXijUZgU[\d̀WXVYf]dX̀\f̀Z\nUjdUW[\f̀Z\X̀\]̂U\nfada\XW\]̂UdV\
X̀pad]U\qdad]a\f̀Z\d̀aTUc]dX̀a[\]̂U\rXVo\̂fa\nUÙ\cXYTjU]UZ\d̀\fccXVZf̀cU\id]̂\]̂U\_X̀]Vfc]\sXcbYÙ]a\f̀Z\]̂f]\]̂U\
Ù]dVU\nfjf̀cU\WXb̀Z\]X\nU\ZbU\]̂U\_X̀]Vfc]XV\f̀Z\̀X]UZ\d̀\]̂U\Wd̀fj\_UV]dWdcf]U\da\ZbU\f̀Z\TfkfnjUt\ûU\_X̀a]Vbc]dX̀\
ef̀fgUVva\f̀Z\hVĉd]Uc]va\Wd̀fj\_UV]dWdcf]U\WXV\lfkYÙ]\XV\lVXmUc]\_UV]dWdcf]U\WXV\lfkYÙ]\idjj\cX̀a]d]b]U\f\WbV]̂UV\
VUTVUaÙ]f]dX̀\]̂f]\cX̀Zd]dX̀a\jda]UZ\d̀\wUc]dX̀\xtyzt{\fa\TVUcUZÙ]\]X\]̂U\_X̀]Vfc]XVva\nUd̀g\Ù]d]jUZ\]X\Wd̀fj\TfkYÙ]\
f̂qU\nUÙ\WbjWdjjUZt\\hjj\ifVVf̀]dUa\f̀Z\gbfVf̀]UUa\VU|bdVUZ\b̀ZUV\]̂U\_X̀]Vfc]\sXcbYÙ]a\âfjj\nU\faaUYnjUZ\f̀Z\
ZUjdqUVUZ\nk\]̂U\_X̀]Vfc]XV\]X\]̂U\hVĉd]Uc]\fa\TfV]\XW\]̂U\Wd̀fj\hTTjdcf]dX̀[\̀X\Wd̀fj\TfkYÙ]\idjj\nU\daabUZ\b̀]dj\fjj\
ifVVf̀]dUa\f̀Z\gbfVf̀]UUa\̂fqU\nUÙ\VUcUdqUZ\f̀Z\fccUT]UZ\nk\]̂U\}ìUVt

~���������\�W\]̂U\rXVo\da\̀X]\fccUT]UZ\nk\]̂U\}ìUV\fW]UV\Wd̀fj\d̀aTUc]dX̀\f̀Z\fZZd]dX̀fj\]dYU\da\VU|bdVUZ\]X\cXYTjU]U\
d]UYa\dZÙ]dWdUZ\ZbVd̀g\]̂U\Wd̀fj\d̀aTUc]dX̀[\]̂U\Zf]U\a]fV]d̀g\]̂U\X̀UpkUfV\cXVVUc]dX̀\TUVdXZ\ZUacVdnUZ\d̀\hV]dcjU\y{\
âfjj\nU\aU]\nk\]̂U\hVĉd]Uc]\f]\̂da\ZdacVU]dX̀[\nb]\̀X\jf]UV\]̂f̀\]̂U\Zf]U\XW\]̂U\�d̀fj\_UV]dWdcf]U\WXV\lfkYÙ]t

~���������\�W\]̂U\hVĉd]Uc]\f̀Z�XV\}ìUVva\�UTVUaÙ]f]dqU\da\VU|bdVUZ\]X\TUVWXVY\fZZd]dX̀fj\Wd̀fj\d̀aTUc]dX̀a\nUcfbaU\
rXVo\Wfdja\]X\cXYTjk\id]̂\]̂U\cUV]dWdcf]dX̀a\XW\]̂U\_X̀]Vfc]XV[\]̂U\fYXb̀]\XW\cXYTÙaf]dX̀\TfdZ\]X\]̂U\hVĉd]Uc]\XV\
}ìUVva\�UTVUaÙ]f]dqU\nk\]̂U\}ìUV\WXV\fZZd]dX̀fj\aUVqdcUa\âfjj\nU\ZUZbc]UZ\WVXY\]̂U\Wd̀fj\TfkYÙ]\]X\]̂U\
_X̀]Vfc]XVt

~�������\�Ud]̂UV\Wd̀fj\TfkYÙ]\̀XV\f̀k\VUYfd̀d̀g\VU]fd̀UZ\TUVcÙ]fgU\âfjj\nUcXYU\ZbU\b̀]dj\]̂U\_X̀]Vfc]XV\abnYd]a\]X\
]̂U\hVĉd]Uc]\]̂VXbĝ\]̂U\_X̀a]Vbc]dX̀\ef̀fgUV\�y�\f̀\fWWdZfqd]\]̂f]\TfkVXjja[\ndjja\WXV\Yf]UVdfja\f̀Z\U|bdTYÙ][\f̀Z\
X]̂UV\d̀ZUn]UZ̀Uaa\cX̀ Ùc]UZ\id]̂\]̂U\rXVo\WXV\îdĉ\]̂U\}ìUV\XV\]̂U\}ìUVva\TVXTUV]k\Ydĝ]\nU\VUaTX̀adnjU\XV\
ÙcbYnUVUZ\�jUaa\fYXb̀]a\id]̂̂ UjZ\nk\}ìUV�\̂fqU\nUÙ\TfdZ\XV\X]̂UVidaU\af]daWdUZ[\�{�\f\cUV]dWdcf]U\UqdZÙcd̀g\]̂f]\
d̀abVf̀cU\VU|bdVUZ\nk\]̂U\_X̀]Vfc]\sXcbYÙ]a\]X\VUYfd̀\d̀\WXVcU\fW]UV\Wd̀fj\TfkYÙ]\da\cbVVÙ]jk\d̀\UWWUc][\���\f\iVd]]Ù\
a]f]UYÙ]\]̂f]\]̂U\_X̀]Vfc]XV\òXia\XW\̀X\VUfaX̀\]̂f]\]̂U\d̀abVf̀cU\idjj\̀X]\nU\VÙUifnjU\]X\cXqUV\]̂U\TUVdXZ\VU|bdVUZ\
nk\]̂U\_X̀]Vfc]\sXcbYÙ]a[\���\cX̀aÙ]\XW\abVU]k[\dW\f̀k[\]X\Wd̀fj\TfkYÙ]\���\ZXcbYÙ]f]dX̀\XW\f̀k\aTUcdfj\ifVVf̀]dUa[\
abĉ\fa\Yf̀bWfc]bVUVav\ifVVf̀]dUa\XV\aTUcdWdc\wbncX̀]Vfc]XV\ifVVf̀]dUa[\f̀Z\���[\dW\VU|bdVUZ\nk\]̂U\}ìUV[\X]̂UV\Zf]f\
Ua]fnjdâd̀g\TfkYÙ]\XV\af]daWfc]dX̀\XW\Xnjdgf]dX̀a[\abĉ\fa\VUcUdT]a\f̀Z\VUjUfaUa\f̀Z\ifdqUVa\XW\jdÙa[\cjfdYa[\aUcbVd]k\
d̀]UVUa]a[\XV\ÙcbYnVf̀cUa\fVdad̀g\Xb]\XW\]̂U\_X̀]Vfc][\]X\]̂U\U�]Ù]\f̀Z\d̀\abĉ\WXVY\fa\Yfk\nU\ZUadg̀f]UZ\nk\]̂U\
}ìUVt\�W\f\_X̀]Vfc]XV\VUWbaUa\]X\WbV̀dâ\VUjUfaUa\XV\ifdqUVa\VU|bdVUZ\nk\]̂U\}ìUV\]X\af]daWk\]̂U\}ìUV\]̂f]\]̂UVU\fVU\
X̀\Xb]a]f̀Zd̀g\jdÙa[[\]̂U\_X̀]Vfc]XV\Yfk\WbV̀dâ\f\nX̀Z\af]daWfc]XVk\]X\]̂U\}ìUV\]X\d̀ZUỲ dWk\]̂U\}ìUV\fgfd̀a]\
abĉ\jdÙ[\cjfdY[\aUcbVd]k\d̀]UVUa][\XV\ÙcbYnVf̀cUt\�W\f\jdÙ[\cjfdY[\aUcbVd]k\d̀]UVUa][\XV\ÙcbYnVf̀cU\VUYfd̀a\
b̀af]daWdUZ\fW]UV\TfkYÙ]a\fVU\YfZU[\]̂U\_X̀]Vfc]XV\âfjj\VUWb̀Z\]X\]̂U\}ìUV\fjj\YX̀Uk\]̂f]\]̂U\}ìUV\Yfk\nU\
cXYTUjjUZ\]X\Tfk\d̀\ZdaĉfVgd̀g\]̂U\jdÙ[\cjfdY[\aUcbVd]k\d̀]UVUa][\XV\ÙcbYnVf̀cU[\d̀cjbZd̀g\fjj\cXa]a\f̀Z\VUfaX̀fnjU\
f]]XV̀Ukav\WUUa\[\���\f\lb̀ĉ\�da]\�]UY\�U]]UV\a]f]d̀g\]̂f]\fjj\d]UYa\X̀\]̂U\Tb̀ĉ\jda]\̂fqU\nUÙ\cXYTjU]UZ\]X\]̂U\}ìUVva\
af]daWfc]dX̀[\fjj\ad]U\ZXcbYÙ]a[\fjj\TVXcUZbVUa\Yf̀bfja\f̀Z\aTfVU\TfV]a[\fjj\U|bdTYÙ]\gbfVf̀]UUa\f̀Z\ifVVf̀]UUa[\
_X̀]Vfc]XV\hWWdZfqd]\XW\�UjUfaU\XW\�dÙa[\cXYTjU]U\aU]\XW\ŵXT\sVfid̀ga\f̀Z\f\aU]\XW\fapnbdj]\ZVfid̀ga\d̀\VUZ\d̀o\XV\
X]̂UV\VUTVXZbcdnjU\cXjXV\U�cUT]\njfco[\f̀Z\���\f\cjXaUpXb]\YUU]d̀g\da\VU|bdVUZ\]X\VUqdUi\Wd̀fj\ZXcbYÙ]f]dX̀t\�d̀fj\
fTTVXqfj\da\gdqÙ\nk\]̂U\}ìUVt

~���������\�̀\fZZd]dX̀\]X\]̂U\abnYd]]fja\VU|bdVUZ\d̀\wbnTfVfgVfT̂\xtyzt{\fnXqU[\]̂U\_X̀]Vfc]XV\âfjj\abnYd]\aUTfVf]U\
VUjUfaU\XV\ifdqUVa\XW\jdÙa\WXV\Ufĉ\abncX̀]Vfc]XV[\Yf]UVdfj\abTTjdUV[\f̀Z\X]̂UVa\id]̂\jdÙ\Vdĝ]a\fgfd̀a]\]̂U\TVXTUV]k\
}ìUV[\f̀Z\âfjj\abnYd]\f\jda]\XW\abĉ\TfV]dUat

~���������\wbnYd]]fja\VU|bdVUZ\fnXqU\âfjj\nU\YfZU\d̀\fccXVZf̀cU\id]̂\TVXcUZbVU\ZUacVdnUZ\d̀\]̂U\lVXmUc]\ef̀bfjt

~�������\�W[\fW]UV\wbna]f̀]dfj\_XYTjU]dX̀\XW\]̂U\rXVo[\Wd̀fj\cXYTjU]dX̀\]̂UVUXW\da\Yf]UVdfjjk\ZUjfkUZ\]̂VXbĝ\̀X\Wfbj]\XW\
]̂U\_X̀]Vfc]XV\XV\nk\daabf̀cU\XW\_̂f̀gU\}VZUVa\fWWUc]d̀g\Wd̀fj\cXYTjU]dX̀[\f̀Z\]̂U\_X̀a]Vbc]dX̀\ef̀fgUV\f̀Z\hVĉd]Uc]\
aX\cX̀WdVY[\]̂U\}ìUV\âfjj[\bTX̀\fTTjdcf]dX̀\nk\]̂U\_X̀]Vfc]XV\f̀Z\cUV]dWdcf]dX̀\nk\]̂U\_X̀a]Vbc]dX̀\ef̀fgUV\f̀Z\
hVĉd]Uc][\f̀Z\id]̂Xb]\]UVYd̀f]d̀g\]̂U\_X̀]Vfc][\YfoU\TfkYÙ]\XW\]̂U\nfjf̀cU\ZbU\WXV\]̂f]\TXV]dX̀\XW\]̂U\rXVo\Wbjjk\
cXYTjU]UZ[\cXVVUc]UZ[\f̀Z\fccUT]UZt\�W\]̂U\VUYfd̀d̀g\nfjf̀cU\WXV\rXVo\̀X]\Wbjjk\cXYTjU]UZ\XV\cXVVUc]UZ\da\jUaa\]̂f̀\
VU]fd̀fgU\a]dTbjf]UZ\d̀\]̂U\_X̀]Vfc]\sXcbYÙ]a[\f̀Z\dW\nX̀Za\̂fqU\nUÙ\WbV̀dâUZ[\]̂U\iVd]]Ù\cX̀aÙ]\XW\]̂U\abVU]k\]X\
TfkYÙ]\XW\]̂U\nfjf̀cU\ZbU\WXV\]̂f]\TXV]dX̀\XW\]̂U\rXVo\Wbjjk\cXYTjU]UZ\f̀Z\fccUT]UZ\âfjj\nU\abnYd]]UZ\nk\]̂U\
_X̀]Vfc]XV\]X\]̂U\hVĉd]Uc]\]̂VXbĝ\]̂U\_X̀a]Vbc]dX̀\ef̀fgUV\TVdXV\]X\cUV]dWdcf]dX̀\XW\abĉ\TfkYÙ]t\
~�������\ûU\Yfod̀g\XW\Wd̀fj\TfkYÙ]\âfjj\cX̀a]d]b]U\f\ifdqUV\XW\_jfdYa\nk\]̂U\}ìUV\U�cUT]\]̂XaU\fVdad̀g\WVXY

�� jdÙa[\_jfdYa[\aUcbVd]k\d̀]UVUa]a[\XV\ÙcbYnVf̀cUa\fVdad̀g\Xb]\XW\]̂U\_X̀]Vfc]\f̀Z\b̀aU]]jUZ�
�� WfdjbVU\XW\]̂U\rXVo\]X\cXYTjk\id]̂\]̂U\VU|bdVUYÙ]a\XW\]̂U\_X̀]Vfc]\sXcbYÙ]a�
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TU VWXYZ[\][ẐW_̀ab[caXXadV̀WZ[XWef̀XWg[hi[VjW[k\dVXa_V[l\_fYWdVZm[\X
Tn afg̀VZ[̂WX]\XYWg[hi[VjW[ocdWXp[̀][̂WXỲVVWg[hi[VjW[k\dVXa_V[l\_fYWdVZp[a]VWX[]̀dab[̂aiYWdVq

rstTuvTw[x__ŴVad_W[\][]̀dab[̂aiYWdV[hi[VjW[k\dVXa_V\Xp[a[yfh_\dVXa_V\Xp[\X[a[Zf̂ b̂̀WXp[Zjabb[_\dZV̀VfVW[a[càzWX[\][
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q�[[[[[[̂X̀\X[V\[_\YYWd_WYWdV[\][VjW[§\X�p[VjW[k\dVXa_V\X[Zjabb[g\_fYWdV[W{̀ZV̀d|[_\dg̀V̀\dZ[XW_\Xg̀d|[[[[[

W{̀ZV̀d|[gaYa|W[V\[_\dZVXf_V̀\d[\X[̂X\̂WXVi[aV[VjW[Z̀VW[V\[XWYàd[adg[d\V̀]i[VjW[k\dZVXf_V̀\d[¦ada|WX[[[
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_\d]\XY[V\[VjW[XWef̀XWYWdVZ[\][VjW[o__f̂aV̀\dab[ya]WVi[adg[WabVj[x_V[\][®̄��[�oyx�[aZ[aYWdgWg[adg[VjW[
k\dZVXf_V̀\d[ya]WVi[x_V[\][®̄�̄[aZ[aYWdgWgp[̀d_bfg̀d|[abb[ZVadgaXgZ[adg[XW|fbaV̀\dZ[VjaV[jazW[hWWd[Z̀d_W[\X[Zjabb[hW[
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TUVUWXYZ[\]YYXYZ[Ŷ_̀Y[]a\_WÙ_]bYZ[c_bXYZ[dXbU\̀_XYZ[e]ỲYZ[efUgWXY[UbT[XhdXbYXY[if_ef[VUj[aX[_Vd]YXT[̂d]b[]g[
_bêggXT[aj[]g[UYYXg̀XT[UWU_bỲ[Ubj[]c[̀fXV[aj[gXUY]b[]c[Ubj[Uè[]g[]V_YY_]b[]c[Ŷef[k]b̀gUè]g[]g[Ubj[Ŷae]b̀gUè]g[]g[
Ubj[dXgY]b[]g[c_gV[T_gXè\j[]g[_bT_gXè\j[XVd\]jXT[aj[Ŷef[k]b̀gUè]gZ[i_̀f[gXYdXè[̀][l_]\Ù_]bY[]c[mnop[
gXq̂_gXVXb̀YZ[ĝ\XY[UbTr]g[gXŴ\Ù_]bYs
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tuvwxyx�[�fXb[̂YX[]g[Ỳ]gUWX[]c[Xhd\]Y_lXY[]g[]̀fXg[fU�UgT]̂Y[VÙXg_U\Y[]g[Xq̂_dVXb̀[]g[̂b̂ŶU\[VX̀f]TY[UgX[
bXeXYYUgj[c]g[XhXê _̀]b[]c[̀fX[�]g�Z[̀fX[k]b̀gUè]g[YfU\\[XhXge_YX[̂̀V]Ỳ[eUgX[UbT[eUggj[]b[Ŷef[Uè_l_̀_XY[̂bTXg[
ŶdXgl_Y_]b[]c[dg]dXg\j[q̂U\_c_XT[dXgY]bbX\s

tuvwxyx�xv[�fXb[̂YX[]g[Ỳ]gUWX[]c[fU�UgT]̂Y[VÙXg_U\Y[]g[Xq̂_dVXb̀[]g[̂b̂ŶU\[e]bỲĝè_]b[VX̀f]TY[UgX[bXeXYYUgj[̀][
dg]V̂ \WÙX[̀fX[�]g�Z[̀fX[k]b̀gUè]g[YfU\\[W_lX[̀fX[mibXg[gXUY]bUa\X[UTlUbeX[b]̀_eXZ[UbT[YfU\\[VU_b̀U_b[]b[̀fX[Y_̀XZ[U[
ĉ\\[YX̀[]c[YUcX̀j[_bỲĝè_]bY[gX\Ù_bW[̀][U\\[Ŷef[VÙXg_U\Ys

tuvwxyx�[�fX[k]b̀gUè]g[YfU\\[dg]Vd̀\j[gXVXTj[TUVUWX[UbT[\]YY[�]̀fXg[̀fUb[TUVUWX[]g[\]YY[_bŶgXT[̂bTXg[dg]dXg̀j[
_bŶgUbeX[gXq̂_gXT[aj[̀fX[k]b̀gUè[�]êVXb̀Y�[̀][dg]dXg̀j[gXcXggXT[̀][_b[nXè_]bY[}�s�s}s�Z[}�s�s}s�[UbT[}�s�s}s�[
eÛYXT[_b[if]\X[]g[_b[dUg̀[aj[̀fX[k]b̀gUè]gZ[U[n̂ae]b̀gUè]gZ[U[n̂a�Ŷae]b̀gUè]gZ[]g[Ubj]bX[T_gXè\j[]g[_bT_gXè\j[
XVd\]jXT[aj[Ubj[]c[̀fXVZ[]g[aj[Ubj]bX[c]g[if]YX[UèY[̀fXj[VUj[aX[\_Ua\X[UbT[c]g[if_ef[̀fX[k]b̀gUè]g[_Y[gXYd]bY_a\X[
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pgef_̀Xè[]g[Ubj]bX[T_gXè\j[]g[_bT_gXè\j[XVd\]jXT[aj[Ubj[]c[̀fXVZ[]g[aj[Ubj]bX[c]g[if]YX[UèY[Ubj[]c[̀fXV[VUj[aX[
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tuvwxyx�[�fX[k]b̀gUè]g[YfU\\[b]̀[dXgV_̀[Ubj[dUg̀[]c[̀fX[e]bỲĝè_]b[]g[Y_̀X[̀][aX[\]UTXT[Y][UY[̀][eÛYX[TUVUWX[]g[
egXÙX[Ub[̂bYUcX[e]bT_̀_]bs

tuvwxyx�u��� ¡¢u£¡u¤¥¦¥§̈u©£uª̈¡«£�u£¡uª¡£¬̈¡©¢
�c[X_̀fXg[dUg̀j[ŶccXgY[_b�̂gj[]g[TUVUWX[̀][dXgY]b[]g[dg]dXg̀j[aXeÛYX[]c[Ub[Uè[]g[]V_YY_]b[]c[̀fX[]̀fXg[dUg̀jZ[]g[]c[
]̀fXgY[c]g[if]YX[UèY[Ŷef[dUg̀j[_Y[\XWU\\j[gXYd]bY_a\XZ[b]̀_eX[]c[̀fX[_b�̂gj[]g[TUVUWXZ[ifX̀fXg[]g[b]̀[_bŶgXTZ[YfU\\[aX[
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TUVWXYZ[YZ\WY[Z\W]Ŷ_]Z̀YaUZ\UXY_Y]W_b[X_cdWYZUeWYX[ZYWfgWWhUXTYijYh_̀bY_kZW]YhUbg[VW]̀lYm\WYX[ZUgWYb\_ddŶ][VUhWY
bnkkUgUWXZYhWZ_UdYZ[YWX_cdWYZ\WY[Z\W]Ŷ_]Z̀YZ[YUXVWbZUT_ZWYZ\WYe_ZZW]l

opqrstsusqYYv\WXY_ddY[]Y_Ŷ[]ZU[XY[kYZ\WYv[]wYUbYbnb̂WXhWhYk[]Y_X̀Y]W_b[XxYZ\WYy[XZ]_gZ[]Yb\_ddYbWgn]Wd̀Yk_bZWXYh[aXY_ddY
g[VW]UXTbY_XhŶ][ZWgZYZ\WYv[]wxY_bYXWgWbb_]̀xYk[]eYUXzn]̀Yc̀Y_X̀Yg_nbWl

opqrstsustYYm\WY{aXW]xYn̂[XY_ggŴZ_XgWY[kYZ\WYv[]wxYaUddŶ][VUhWY_XhYe_UXZ_UXYkU]WYWfZUXTnUb\W]bY[XYZ\WYbUZWYk[]YZ\WY
]̂[ZWgZU[XY[kYZ\WYXWaY_Xh|[]Y_dZW]WhYg[XbZ]ngZU[XlYY}X̀Y[Z\W]Yb̂WgU_dŶ]Wg_nZU[XbYk[]YkU]WŶ][ZWgZU[XYXWgWbb_]̀Yk[]YZ\WY
WfWgnZU[XY[kY_Yy[XZ]_gZ[]~bYv[]wYb\_ddYcWYZ\WY]Wb̂[XbUcUdUZ̀Y[kYZ\WYy[XZ]_gZ[]Y]W�nU]UXTYb_eWY_XhYZ\WYg[bZY[kYbng\Y
]̂Wg_nZU[XbYb\_ddYcWŶ_UhYk[]Yc̀YZ\_ZYy[XZ]_gZ[]lYYm\WYy[XZ]_gZ[]YUbYUXYX[Ya_̀Y]WdUWVWhY[kYUZbY]Wb̂[XbUcUdUZ̀YZ[Y_cUhWYc̀YZ\WY
{ggn̂_ZU[X_dY�_kWZ̀Y�W_dZ\Y}gZY�{��}�Y]WTnd_ZU[XbY_XhYk[]Y]Wg[]hUXTY_XhY]WTUbZW]UXTY_ggUhWXZbYc̀YZ\WY]Ŵ[]ZUXTY[kY
_ggUhWXZbYZ[YZ\WYy[XbZ]ngZU[XY�_X_TW]xY}]g\UZWgZY_XhYZ[YZ\WY{aXW]l

Yopqrsts�Ym\WYy[XZ]_gZ[]Yb\_ddŶ][ê Zd̀Y]Ŵ[]ZYUXYa]UZUXTYZ[YZ\WY{aXW]xYy[XbZ]ngZU[XY�_X_TW]Y_XhY}]g\UZWgZY_ddY
_ggUhWXZbY_]UbUXTY[nZY[kY[]YUXYg[XXWgZU[XYaUZ\YZ\WYv[]wYa\Ug\Yg_nbWYhW_Z\xŶW]b[XYUXzn]̀xY[]Ŷ][̂W]Z̀Yh_e_TWxYTUVUXTY
knddYhWZ_UdbY_XhYbZ_ZWeWXZbY[]Y_X̀YaUZXWbbWblYY�XY_hhUZU[XxYUkYhW_Z\xYbW]U[nbŶW]b[X_dYUXzn]UWbxY[]YbW]U[nbŶ][̂W]Z̀Y
h_e_TWbY]WYg_nbWhxYZ\WY_ggUhWXZYb\_ddYcWY]Ŵ[]ZWhYUeeWhU_ZWd̀Yc̀YZWdŴ\[XWY[]YeWbbWXTW]YZ[YZ\WY{aXW]Y_XhYZ\WY
y[XbZ]ngZU[XY�_X_TW]l

opqrsts�sqYm\WYy[XZ]_gZ[]Yb[dWd̀Y_bbneWbYZ\WYk[dd[aUXTYhUbZUXgZY_XhYbWVW]_dY]UbwbYa\WZ\W]Yb_UhY]UbwbY_]UbWYk][eY_gZbY[]Y
[eUbbU[XbxYa\WZ\W]Ybn̂W]VUb[]̀Y[]Y[Z\W]aUbWxY[kYZ\WY{aXW]xY[kYZ\WYy[XbZ]ngZU[XY�_X_TW]xY[kYZ\U]hŶW]b[XbY[]Yk][eY_X̀Y
[Z\W]Yg_nbWxYUXgdnhUXTYnXk[]WbWWXY[cbZ_gdWbY_XhYhUkkUgndZUWbYa\Ug\Ye_̀YcWYWXg[nXZW]WhYUXYZ\WŶ][bWgnZU[XY[kYZ\WYv[]wxY
a\WZ\W]Yb_UhY]UbwbY_]WYaUZ\UXY[]YcẀ[XhYZ\WYg[XZ][dY[kYZ\WYy[XZ]_gZ[]Y_XhYa\WZ\W]Yb_UhY]UbwbYUXV[dVWY_X̀YdWT_dYhnZ̀xY
]̂Ue_]̀Y[]Y[Z\W]aUbWxYUê[bWhYn̂[XYZ\WY{aXW]Y[]Yy[XbZ]ngZU[XY�_X_TW]xYWfgŴZUXTY[Xd̀Y]UbwbYa\Ug\Y_]UbWYk][eYk_ndZY
hWbUTXbY_bYb\[aXYc̀YZ\WŶd_XbY_XhYb̂WgUkUg_ZU[XbY[]Yk][eY_kkU]e_ZUVWY_gZbY[kYZ\WY{aXW]Y[]YZ\WY{aXW]~bYeWecW]bxY[kkUgW]bxY
]Ŵ]WbWXZ_ZUVWbY[]YWêd[̀WWbYg[eeUZZWhYaUZ\YUXZWXZYZ[Yg_nbWYZ\WYd[bbxYh_e_TWY[]YUXzn]UWbY\W]WUX_kZW]YbWZYk[]Z\�

lj m\WY]UbwY[kYd[bbY[]Yh_e_TWxYUXgdnhWbYhU]WgZY[]YUXhU]WgZYh_e_TWY[]Yd[bbxY[kYa\_ZWVW]YX_Zn]WYZ[YZ\WYv[]wY[]YZ[Y
_X̀Ŷd_XZxYW�nÛeWXZxYZ[[dbxYe_ZW]U_dbY[]Ŷ][̂W]Z̀Ykn]XUb\WhxYnbWhxYUXbZ_ddWhY[]Y]WgWUVWhYc̀YZ\WY{aXW]xYZ\WY
y[XbZ]ngZU[XY�_X_TW]xYZ\WYy[XZ]_gZ[]Y[]Y_X̀Y�ncg[XZ]_gZ[]xYe_ZW]U_deWXY[]Ya[]weWXŶW]k[]eUXTYbW]VUgWbY[]Y
kn]XUb\UXTYe_ZW]U_dbYk[]YZ\WYv[]wlYYm\WYy[XZ]_gZ[]Yb\_ddYcW_]Yb_UhY]UbwY[kYd[bbY[]Yh_e_TWYnXZUdY�UX_dY
}ggŴZ_XgWY[kYZ\WYv[]wYc̀YZ\WY{aXW]Y[]YnXZUdYg[ê dWZU[XY[]Y]We[V_dY[kYb_UhŶd_XZxYW�nÛeWXZxYZ[[dbxY
e_ZW]U_dbY[]Ŷ][̂W]Z̀Yk][eYZ\WY�UZWY_XhYZ\WYVUgUXUZ̀YZ\W]W[kxYa\Ug\WVW]YWVWXZY[ggn]bYd_bZlYY�XYZ\WYWVWXZY[kYb_UhY
d[bbY[]Yh_e_TWxYZ\WYy[XZ]_gZ[]YUeeWhU_ZWd̀Yb\_ddY]Ŵ_U]xY]Ŵd_gWY[]Ye_wWYT[[hY_X̀Yb_UhYd[bbY[]Yh_e_TWl

li m\WY]UbwY[kYgd_UebxYznbZY[]YnXznbZxYc̀YZ\U]hŶW]b[XbY_T_UXbZYZ\WYy[XZ]_gZ[]Y[]YZ\WY{aXW]xYZ\WY}]g\UZWgZY_XhYZ\WY
y[XbZ]ngZU[XY�_X_TW]Y[XY_gg[nXZY[kYa][XTkndYhW_Z\xYc[hUd̀YUXzn]UWbY_XhŶ][̂W]Z̀Yh_e_TWxYhU]WgZY[]Y
g[XbW�nWXZU_dxYd[bbY[]Yh_e_TWY[kY_X̀YwUXhYa\_Zb[WVW]Y_]UbUXTY[]Y_ddWTWhYZ[Y_]UbWY[nZY[kY[]Y_bY_Y]WbndZY[kY[]YUXY
g[XXWgZU[XYaUZ\YZ\WŶW]k[]e_XgWYc̀YZ\WYy[XZ]_gZ[]Y[kYZ\WYv[]wxYa\WZ\W]Y_gZn_dd̀Yg_nbWhYc̀Y[]Y]WbndZUXTYk][eY
Z\WŶW]k[]e_XgWY[kYZ\WYv[]wxY[]Y[nZY[kY[]YUXYg[XXWgZU[XYaUZ\YZ\WYy[XZ]_gZ[]~bY[̂W]_ZU[XbY[]Ŷ]WbWXgWY_ZY[]YUXYZ\WY
VUgUXUZ̀Y[kYZ\WY�UZWlYYm\WYy[XZ]_gZ[]Yb\_ddYcW_]YZ\WY]UbwYk[]Y_ddYhW_Z\bxYUXzn]UWbxYh_e_TWbY[]Yd[bbWbYbnbZ_UXWhY[]Y
_ddWTWhYZ[Y\_VWYcWWXYbnbZ_UXWhŶ]U[]YZ[YZ\WY�UX_dY}ggŴZ_XgWY[kYZ\WYv[]wlYYm\WYy[XZ]_gZ[]Yb\_ddYcW_]YZ\WY]UbwYk[]Y
_ddYhW_Z\bxYUXzn]UWbxYh_e_TWbY[]Yd[bbWbYbnbZ_UXWhY[]Y_ddWTWhYZ[Y\_VWYcWWXYbnbZ_UXWhY]WbndZUXTYk][eYZ\WY
y[XZ]_gZ[]~bYXWTdUTWXgWY[]Y_ddWTWhYXWTdUTWXgWYa\Ug\YUbYhUbg[VW]WhxY_̂ Ŵ_]bxY[]YUbYe_XUkWbZWhY_kZW]Y_ggŴZ_XgWY
c̀YZ\WY{aXW]l

l� m\WYy[XZ]_gZ[]Y_bbneWbYWXZU]WY]Wb̂[XbUcUdUZ̀Y_XhYdU_cUdUZ̀Yk[]Y_X̀Y_XhY_ddYh_e_TWY[]YUXzn]̀Y[kY_X̀YwUXhY[]YX_Zn]WY
a\_Zb[WVW]xYUXgdnhUXTYhW_Z\Y]WbndZUXTYZ\W]Wk][exYZ[Y_ddŶW]b[XxYa\WZ\W]YWêd[̀WWbY[kYZ\WYy[XZ]_gZ[]Y[]Y
[Z\W]aUbWxY_XhYZ[Y_ddŶ][̂W]Z̀xYg_nbWhYc̀xY]WbndZUXTYk][exY_]UbUXTY[nZY[kxY[]Y[ggn]]UXTYUXYg[XXWgZU[XYaUZ\YZ\WY
WfWgnZU[XY[kYZ\WYv[]wlYY�kY_X̀ŶW]b[XYb\_ddYe_wWYb_UhYgd_UeYk[]Y_X̀Yh_e_TWY[]YUXzn]̀xYUXgdnhUXTYhW_Z\Y]WbndZUXTY
Z\W]Wk][exY[]Y_X̀Y_ddWTWhYc]W_g\Y[kY_X̀YbZ_ZnZ[]̀YhnZ̀Y[]Y[cdUT_ZU[XY[XYZ\WŶ_]ZY[kYZ\WY{aXW]xYZ\WY}]g\UZWgZxYZ\WY
y[XbZ]ngZU[XY�_X_TW]xYbW]V_XZbY_XhYWêd[̀WWbxYZ\WYy[XZ]_gZ[]Yb\_ddY_bbneWYZ\WYhWkWXbWY_XhŶ_̀Y[XYcW\_dkY[kY
Z\WY{aXW]xYZ\WY}]g\UZWgZxYZ\WYy[XbZ]ngZU[XY�_X_TW]xYbW]V_XZbY_XhYWêd[̀WWbxY_X̀Y_XhY_ddYd[bbxYWf̂WXbWxYh_e_TWY
[]YUXzn]̀YZ\_ZYZ\WY{aXW]Y[]Yy[XbZ]ngZU[XY�_X_TW]Ye_̀YbnbZ_UXY_bYZ\WY]WbndZY[kY_X̀Ygd_UelYYm\WYy[XZ]_gZ[]Y_T]WWbY
Z[Y_bbneWxY_XhŶ_̀Y[XYcW\_dkY[kYZ\WY{aXW]xYZ\WY}]g\UZWgZxY_XhYy[XbZ]ngZU[XY�_X_TW]xYbW]V_XZbY_XhYWêd[̀WWbxY
Z\WYhWkWXbWY[kY_X̀Y_gZU[XY_ZYd_aY[]YW�nUZ̀Ya\Ug\Ye_̀YcWYc][nT\ZY_T_UXbZYZ\WY{aXW]xYZ\WY}]g\UZWgZY_XhYZ\WY
y[XbZ]ngZU[XY�_X_TW]xYbW]V_XZbY_XhYWêd[̀WWblYYm\WY_bbnêZU[XY[kYhWkWXbWY_XhYdU_cUdUZ̀Yc̀YZ\WYy[XZ]_gZ[]Y
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STUVWXYZ[\W][Ŝ[T_][VS̀S]YX[]_Z[]aY[b̀_WT][_c[bTd[VYebV[cYŶ[b̂̂_USb]YX[fS]a[XYcYTXSTeZ[bVV[U_̂]̂[_c[STgŶ]Seb]S_TZ[
YhiYj][YgbVWb]S_T[bTX[bTd[_]aYj[U_̂]̂[STUVWXSTe[bTd[kWXèYT][_j[ST]YjŶ][_j[iYTbV]d[]ab][̀bd[\Y[YT]YjYX[bebST̂][
]aY[lfTYjZ[]aY[mjUaS]YU][bTX[]aY[n_T̂]jWU]S_T[obTbeYjZ[̂YjgbT]̂[bTX[ỲiV_dYŶZ[ST[bTd[̂bSX[bU]S_Tp

qrstuvust[wS]VY[]_[bVV[U_̀ iVY]YX[_j[ibj]SbVVd[U_̀ iVY]YX[f_jx[b][]aY[k_\[̂S]YZ[bTX[]_[bVV[̀b]YjSbV̂[XYVSgYjYX[]_[bTX[̂]_jYX[
b][̂bSX[k_\[̂S]Y[faSUa[bjY[ST]YTXYX[]_[\YU_̀ Y[b[ibj][_c[]aY[U_̀ iVY]Y[f_jx[U_gYjYX[\d[]aY[n_T]jbU]Z[̂abVV[\Y[ST[]aY[Tb̀Y[
_c[]aY[lfTYjp[[y_]fS]â]bTXSTe[]aY[c_jYe_STeZ[bTX[ijS_j[]_[bUUYi]bTUY[_c[]aY[U_̀ iVY]Y[f_jx[\d[]aY[lfTYjZ[]aY[
n_T]jbU]_j[̂abVV[\Y[VSb\VY[c_j[bVV[V_̂ [̂_c[_j[Xb̀beY[]_[̂bSX[U_̀ iVY]YX[f_jxZ[ibj]SbVVd[U_̀ iVY]YX[f_jxZ[̀b]YjSbV̂[
cWjTŜaYX[\d[]aY[n_T]jbU]_jZ[bTX[̀b]YjSbV̂[_j[YzWSì YT]Z[cWjTŜaYX[\d[_]aYĵZ[]aY[UŴ]_Xd[_c[faSUa[ab̂[\YYT[eSgYT[]_[
]aY[n_T]jbU]_jZ[bjŜSTe[cj_̀ [bTd[UbŴY[_]aYj[]abT[]a_̂Y[bebST̂][faSUa[]aY[lfTYj[aYjYST[WTXYj]bxŶ[]_[Ubjjd[ST̂WjbTUYp[[
{T[]aY[YgYT][_c[V_̂ [̂_j[Xb̀beY[cj_̀ [UbŴY[_]aYj[]abT[]a_̂Y[bebST̂][faSUa[]aY[lfTYj[WTXYj]bxŶ[]_[Ubjjd[ST̂WjbTUYZ[]aY[
n_T]jbU]_j[̂abVV[jYiVbUY[_j[jYibSj[]aY[̂bSX[f_jx[_j[̀b]YjSbV̂[b][aŜ[_fT[U_̂][bTX[YhiYT̂Yp

qrstuvustus[[waY[n_T]jbU]_j[̂abVV[̂Ŵ]bST[bTd[V_̂ [̂_j[Xb̀beY[bjŜSTe[cj_̀ []aY[Tb]WjY[_c[]aY[f_jx[]_[\Y[X_TY[WTXYj[]aŜ[
n_T]jbU][_j[cj_̀ [bTd[WTc_jŶYYT[_j[WTŴWbV[_\̂]jWU]S_T̂[_j[XSccSUWV]SŶ[faSUa[̀bd[\Y[YTU_WT]YjYX[ST[ij_̂YUW]STe[]aY[
f_jx[_j[cj_̀ []aY[bU]S_T̂[_c[]aY[YVỲYT]̂[STUVWXSTe[fb]YjZ[fSTX[bTX[cj_̂]p[[waY[n_T]jbU]_j[̂abVV[̀bST]bST[̂WS]b\VY[
bXYzWb]Y[̂bcYeWbjX̂[]_[ij_]YU][bVV[ij_iYj]d[bTX[iYĵ_TTYVZ[iW\VSU[_j[ijSgb]Yp

qrstuvustuv[[waY[n_T]jbU]_j|̂[_\VSeb]S_T̂[WTXYj[]aŜ[mj]SUVY[̂abVV[T_][\Y[XYỲYX[fbSgYXZ[VS̀S]YX[_j[XŜUabjeY[\d[]aY[
YTẀYjb]S_T[_j[ij_UWjỲYT][_c[bTd[ST̂WjbTUY[c_j[VSb\SVS]d[c_j[Xb̀beŶp[[waY[n_T]jbU]_j[̂abVV[T_]Scd[S]̂[ST̂WjbTUY[UbjjSYj[
fS]aST[]fYT]d}c_Wj[~���[a_Wĵ[bc]Yj[jYUYSgSTe[b[T_]SUY[_c[V_̂ [̂_j[Xb̀beY[_j[UVbS̀[cj_̀[]aY[lfTYj[_j[n_T̂]jWU]S_T[
obTbeYjp[[waY[n_T]jbU]_j[̂abVV[̀bxY[b[UVbS̀[_T[S]̂[ST̂WjYj[̂iYUSbVVd[WTXYj[]aY[ij_gŜS_T̂[_c[]aY[U_T]jbU]WbV[VSb\SVS]d[
_gYjbeŶ[bTX[bTd[_]aYj[_gYjbeŶ[bcc_jXYX[]aY[lfTYj[_j[]aY[n_T̂]jWU]S_T[obTbeYj[STUVWXSTe[]a_̂Y[_c[\YSTe[bT[bXXS]S_TbV[
ST̂WjYX[faYjY[biiVSUb\VYp

qrstuvuss[waY[n_T]jbU]_j[̂abVV[]bxY[bVV[TYUŶ̂bjd[ijYUbW]S_T̂[]_[ST̂WjY[bebST̂][cSjY[XWjSTe[U_T̂]jWU]S_T[bTX[\Y[
jŶi_T̂S\VY[]_[YT̂WjY[]ab][]aY[bjYb[fS]aST[U_T]jbU][VS̀S]̂[Ŝ[xYi][_jXYjVd[bTX[UVYbT[bTX[]ab][U_̀ \Ŵ]S\VY[jW\\Ŝa[̂abVV[\Y[
]̂_jYX[_T[]aY[̂S]Y[ST[̂WUa[b[̀bTTYj[bTX[b][̂WUa[V_Ub]S_T̂[b̂[XŶSeTb]YX[\d[lfTYj[]_�

�p�j_gSXY[bTX[̀bST]bST[bXYzWb]Y[cSjY[ij_]YU]S_Tp[[waY[cSjY[ij_]YU]S_T[̂abVV[\Y[bXYzWb]Y[b][bVV[]S̀ŶZ[bTX[̂abVV[\Y[
Ŵ\kYU][]_[biiVSUb\VY[U_XŶ[bTX[jYeWVb]S_T̂p

�p n_̀ iVd[fS]a[jYeWVb]S_T̂Z[l��m[̂]bTXbjX̂Z[bTX[U_XŶ[_c[V_UbV[�SjY[obĵabVVZ[beYTUSŶZ[bTX[XYibj]̀YT]̂[
abgSTe[kWjŜXSU]S_T̂p

qrstuvussus[waY[n_T]jbU]_j[̂abVV[\Y[jYzWSjYX[]_[xYYi[cSjY[bVbj̀[_iYjb]S_TbV[b][bVV[]S̀Ŷ[_j[ij_gSXY[cSjY[fb]Ua[biij_gYX[
\d[�SjY[obĵabVp

qrstuvussuv[waY[n_T]jbU]_j[̂abVV[ij_gSXY[̂aSYVXSTe[c_j[aYb][bTX[xYYi[̂̀ _xY[XY]YU]_ĵ[cj_̀ [bUUSXYT]bVVd[e_STe[_ccp[[
n_T]jbU]_j[fSVV[\Y[\bUx[UabjeYX[c_j[bVV[cSTŶ[S̀i_̂YX[c_j[cSjY[bVbj̀ p̂

qrstuvussu�[waY[n_T]jbU]_j[̂abVV[b][bVV[]S̀Ŷ[ij_gSXY[]aY[ij_iYj[a_ŴYxYYiSTe[]_[̀STS̀S�Y[i_]YT]SbV[cSjY[ab�bjX̂Z[bTX[
âbVV[ij_gSXY[biij_gYX[̂ibjx[bjjŶ]Yĵ[_T[bVV[̂]Yb̀[YTeSTŶZ[ST]YjTbV[U_̀ \Ŵ]S_T[YTeSTŶ[bTX[cVWŶp

qrstuvussu�[y_[cSjŶ[̂abVV[\Y[\WSV][_T[]aY[ijỲ ŜŶ[T_j[̂abVV[_iYT[cVb̀Y[XYgSUŶ[_c[bTd[xSTX[\Y[ỲiV_dYX[fS]aST[]aY[
\WSVXSTe[YhUYi][c_j[cSYVX[fYVXSTe[fS]a[̂WiYjgŜYX[cSjY[fb]Uap

qrstuvusv[[yYS]aYj[�STbV[mUUYi]bTUY[_c[]aY[�_jx[T_j[̀bxSTe[bTd[ibd̀YT][̂abVV[jYVYb̂Y[]aY[n_T]jbU]_j[cj_̀[]aY[
n_T]jbU]_j|̂[_\VSeb]S_T̂[WTXYj[]aŜ[mj]SUVYp[[waY[YTẀYjb]S_T[YV̂YfaYjY[ST[]aY[n_T]jbU][_c[ibj]SUWVbj[jŜx̂[b̂̂ Ẁ YX[\d[]aY[
n_T]jbU]_j[_j[_c[ibj]SUWVbj[UVbS̀ [̂c_j[faSUa[]aY[n_T]jbU]_j[Ŝ[jŶi_T̂S\VY[̂abVV[T_][\Y[XYỲYX[]_[VS̀S][]aY[YccYU][_c[]aY[
ij_gŜS_T̂[_c[]aŜ[mj]SUVY[]_[_j[S̀iVd[]ab][]aY[n_T]jbU]_j[b̂̂ Ẁ Ŷ[_j[Ŝ[jŶi_T̂S\VY[c_j[_TVd[jŜx̂[_j[UVbS̀ [̂_c[]aY[]diY[
YTẀYjb]YX�[bTX[TYS]aYj[]aY[YTẀYjb]S_T[ST[]aŜ[mj]SUVY[T_j[]aY[YTẀYjb]S_T[YV̂YfaYjY[ST[]aY[n_T]jbU][_c[ibj]SUWVbj[jŜx̂[
b̂̂ Ẁ YX[\d[]aY[n_T]jbU]_j[_c[ibj]SUWVbj[UVbS̀ [̂c_j[faSUa[]aY[n_T]jbU]_j[Ŝ[jŶi_T̂S\VY[̂abVV[\Y[XYỲYX[]_[VS̀S][]aY[jŜx̂[
faSUa[]aY[n_T]jbU]_j[f_WVX[b̂̂ Ẁ Y[_j[]aY[UVbS̀ [̂c_j[faSUa[]aY[n_T]jbU]_j[f_WVX[\Y[jŶi_T̂S\VY[ST[]aY[b\̂YTUY[_c[̂bSX[
YTẀYjb]S_T̂p
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STUVWXWUYZ[\]]Ẑ__]̀̀ZabZcd\]Zefg\̂hàẐhgZ̀âhgidi]Z_bhh]_adbh̀Z̀êjjZk]Zl̂dhâdh]gẐaẐjjZadl]̀Zgm\dhnZ_bh̀a\m_adbhZ
bi]\̂adbh̀oẐhgZib\âkj]Zcd\]Z]padhnmd̀e]\̀Z̀êjjZk]Zi\bqdg]gZkfZae]Zrbha\̂_ab\ẐhgZl̂g]Z_bhq]hd]hajfẐq̂dĵkj]Z
ae\bmnebmaZae]Z_bh̀a\m_adbhZ̀da]sZZte]Zrbha\̂_ab\Z̀êjjZhbadcfZdàZ]lijbf]]̀ẐhgZ̀mk_bha\̂_ab\̀ZbcZae]Zjb_̂adbhZbcZae]Z
h]̂\]̀aZcd\]Ẑĵ\lZkbpẐaẐjjZjb_̂adbh̀Zue]\]Zae]Zub\vZd̀ZdhZi\bn\]̀̀s

STUVWXWUYWUZZte]Zrbha\̂_ab\Ẑn\]]̀ZaêaẐhfZmh̀ âd̀cd]gZ_ĵdlZbcZae]Zwuh]\Ẑhgxb\Zrbh̀a\m_adbhZy ĥ̂n]\Ẑ\d̀dhnZc\blZ
bkjdn̂adbh̀ZdhZaed̀Zz\ad_j]Z{|Z̀êjjZk]Z̀]aZbccZb\Zg]gm_a]gZc\blZîfl]hàZgm]Zae]Zrbha\̂_ab\s

STUVWXWU}Z~bZ]�mdil]haoZbae]\ZaêhZ]�mdil]haZudaeZ\mkk]\Zad\]̀oZudjjZk]Ẑjjbu]gZbhẐhfZ]pd̀adhnZb\Zh]uZîq]l]haZ
udaedhZae]ZjdldàZbcZae]Z_bha\̂_aoZ�~����Zt��Z�z��y�~tZ�z�Z���~Z[���tZ��wt�rt��Z��t�Z��z~��~�Z
w�Z��Zwt���Zy�z~�Zz���w���Z��Zt��Zrw~�t��rt�w~Zyz~z���s

STUVWXWU�Z[\blZae]Z_bll]h_]l]haZabZae]Z_blij]adbhZbcZae]Z�\b�]_aoZae]Zrbha\̂_ab\Z̀êjjZv]]iZae]Zî\àZbcZae]Zub\vZ
ĥgZae]ZkmdjgdhǹZc\]]Zc\blẐ__mlmĵadbhZbcZûa]\ZhbZl̂aa]\ZuêaZae]Z̀bm\_]Zb\Z_̂m̀]ZbcZûa]\s

STUVWXWU�Zte]Zrbha\̂_ab\Z̀êjjZk]Z\]̀ibh̀dkj]Zcb\ẐjjZ_b̀àZdh_m\\]gZkfZae]Zwuh]\Z_̂m̀]gZkfZĉj̀]Z̀]_m\dafẐĵ\l̀Z̀]aZ
bccZkfZae]Zrbha\̂_ab\sZZrb̀àZ̀êjjZdh_jmg]Z_m̀abgd̂jZ\]̀ibh̀]Z_ê\n]̀oZrbh̀a\m_adbhZy ĥ̂n]\�̀Z_ê\n]̀oZ]a_s

STUVWXWU�Zt]lib\̂\fZî\adadbh̀Ẑ\]ZabZk]Z_bh̀a\m_a]gZue]\]Z̀ebuhZbhZg\̂udhǹZb\Zue]\]Zbae]\ud̀]Z\]�md\]gZcb\Z̀̂c]afZ
bcZae]Zimkjd_Zb\ZabZi\]q]haZgm̀aZc\blZ]ha]\dhnZb__mid]gẐ\]̂ s̀ZZ�̂\adadbh̀Z̀êjjZk]Zgm̀ai\bbcZc\blZcjbb\ZabZ_]djdhnZ�dcZ
]pd̀adhnZ_bhgdadbhZd̀ẐZg\biZdhZadj]Z_]djdhnoZrbha\̂_ab\Z̀êjjZ\]lbq]Zadj]ẐhgZdh̀âjjZî\adadbhZabZ̀a\m_am\]Ẑkbq]�sZZ�hZ
ĝgdadbhZabZc\̂ldhnẐhgZ̀e]]a\b_vZî\adadbhZabZêq]Ziĵ̀ad_ZbhZae]Zub\vẐ\]̂Z̀dg]sZZ�cẐhẐ__]̀̀Zgbb\Zd̀Z\]�md\]goẐhZ
ĵa]\ĥadhnZ�Zĵf]\Ziĵ̀ad_Z̀f̀a]lZ̀êjjZk]Zm̀]gsZZte]Zgbb\Z̀êjjZk]ẐZ̀âhĝ\gZebjjbuZl]âjZgbb\ZudaeZjb_v̀]aẐhgZ
_jb̀]\sZZ�]f̀Z̀êjjZk]Zgd̀a\dkma]gZabZae]Zi\dl]Z_bha\̂_ab\̀oZwuh]\ẐhgZrbh̀a\m_adbhZy ĥ̂n]\s

STUVWXWU�ZZ�m\dhnZ_bh̀a\m_adbhoZae]Z�]h]\̂jZrbha\̂_ab\Z̀êjjZk]Z\]̀ibh̀dkj]Zcb\Zl̂dhâdhdhnẐZûa]\adneaZ̀a\m_am\]sZZ
ted̀Z̀êjjZdh_jmg]Ẑggdadbh̀ẐhgZ]pd̀adhnZkmdjgdhǹsZZte]Zrbha\̂_ab\Z̀êjjZk]Z\]̀ibh̀dkj]Zcb\Za]lib\̂\fZ\bbcdhnoZâ\ìoZ
ĥgZbae]\Zi\ba]_adbhẐaZ\bbc̀oZ_̂qdafZûjj̀oZ]a_sZ�ebmjgZae]Zrbha\̂_ab\ZĉdjZabZi\bqdg]Ẑg]�m̂a]Zi\ba]_adbhoZ_̂m̀dhnZ
cjbbgdhnoZĝl̂n]oZb\Zbae]\Zgd̀am\k̂h_]ZabZae]Z]pd̀adhnZkmdjgdhnoZrbha\̂_ab\Z̀êjjZk]Z\]̀ibh̀dkj]Zcb\ẐjjZ_b̀àẐ̀ b̀_d̂a]gZ
udaeZ_j]̂hZmiẐhgZ\]îd\̀sZ�ĥ l̀m_eẐ̀ZcjbbgdhnẐhgZĝl̂n]Zêq]Z̀̂c]afZdlijd_̂adbh̀ZabZae]Zn]h]\̂jZimkjd_oZ_j]̂hZmiZ
ĥgZ\]îd\̀Zl̂fZk]Zl̂g]ZkfZae]Zwuh]\ZudaebmaZû\hdhnZabZae]Zrbha\̂_ab\sZZzgldhd̀a\̂adbhZ_b̀àZdh_m\\]gZkfZae]Z
wuh]\oZrbh̀a\m_adbhZy ĥ̂n]\ẐhgZz\_eda]_aZudjjẐj̀bZk]Zk̂_vZ_ê\n]gZabZae]Zrbha\̂_ab\sZZte]Zrbha\̂_ab\oZkfZ]ha]\dhnZ
dhabZ_bha\̂_aZudaeZae]Zwuh]\Ẑn\]]̀ZabZk]Zjd̂kj]Zcb\Zae]̀]Z_b̀às

STUVWXWU�Zte]Zrbha\̂_ab\ẐhgZae]d\Z�mk_bha\̂_ab\̀Z̀êjjZdhg]lhdcfẐhgZebjgZê\lj]̀̀Zae]Zwuh]\oZz\_eda]_aoZ
rbh̀a\m_adbhZy ĥ̂n]\ẐhgẐhfZbcZae]d\Z]lijbf]]̀Zc\blẐhfẐhgẐjjZ_ĵdl̀oZĝl̂n]̀oZjb̀ ]̀̀oZ̀mdàoZbkjdn̂adbh̀oZcdh]̀oZ
i]ĥjad]̀oZ_b̀àZ_ê\n]̀ẐhgZ]pi]h̀]̀Zued_eZl̂fZk]Zdlib̀]gZmibhZb\Zdh_m\\]gZkfZb\Ẑ̀ ]̀\a]gẐn̂dh̀aẐhfZbcZae]lZkfZ
\]̂ b̀hZbcẐhfẐ_aZb\Zbld̀̀dbhZbcZ̀m_eZrbha\̂_ab\Zb\ẐhfZ�mk_bha\̂_ab\Zb\ẐhfZi]\̀bhZb\Zcd\lZgd\]_ajfZb\Zdhgd\]_ajfZ
]lijbf]gZkfZ̀m_eZrbha\̂_ab\oZcb\ẐhfẐkbq]Z̀mdàoZbkjdn̂adbh̀oZ_ê\n]̀Ẑhgxb\Z]pi]h̀]̀Zdlib̀]gZmibhZae]Z
rbh̀a\m_adbhZy ĥ̂n]\Zcb\Zae]Ẑ_aẐhgxb\Zbld̀̀dbh̀ZbcẐhfZrbha\̂_ab\Zb\Z�mk_bha\̂_ab\ZaêaZ\]̀mja]gZdhẐhZdh_dg]haZ
ĥgxb\Ẑ__dg]haZ_̂m̀dhnZi]\̀bĥjZdh�m\fẐhgxb\Zi\bi]\afZĝl̂n]s

STUVWYT�������� T¡�¢£�¤�¥ 
STUVWYWUZte]Zrbha\̂_ab\Zd̀Z\]̀ibh̀dkj]Zcb\Z_blijd̂h_]ZudaeẐhfZ\]�md\]l]hàZdh_jmg]gZdhZae]Zrbha\̂_aZ�b_ml]hàZ
\]n̂\gdhnZê¦̂\gbm̀Zl̂a]\d̂j̀Zb\Z̀mk̀âh_]̀sZ�cZae]Zrbha\̂_ab\Z]h_bmha]\̀ẐZê¦̂\gbm̀Zl̂a]\d̂jZb\Z̀mk̀âh_]ZhbaZ
ĝg\]̀̀]gZdhZae]Zrbha\̂_aZ�b_ml]hàẐhgZdcZ\]̂ b̀ĥkj]Zi\]_̂madbh̀ZudjjZk]Zdĥg]�m̂a]ZabZi\]q]haZcb\]̀]]̂kj]ZkbgdjfZ
dh�m\fZb\Zg]̂aeZabZi]\̀bh̀Z\]̀mjadhnZc\blẐZl̂a]\d̂jZb\Z̀mk̀âh_]oZdh_jmgdhnZkmaZhbaZjdlda]gZabẐ̀k]̀ab̀Zb\Z
ibjf_ejb\dĥa]gZkdie]hfjZ��r��oZ]h_bmha]\]gZbhZae]Z̀da]ZkfZae]Zrbha\̂_ab\oZae]Zrbha\̂_ab\Z̀êjjoZmibhZ\]_bnhd¦dhnZae]Z
_bhgdadbhoZdll]gd̂a]jfZ̀abiZ�b\vZdhZae]Ẑcc]_a]gẐ\]̂ẐhgZhbadcfZae]Zwuh]\oZrbh̀a\m_adbhZy ĥ̂n]\ẐhgZz\_eda]_aZbcZ
ae]Z_bhgdadbhs

STUVWYWXZ�ibhZ\]_]diaZbcZae]Zrbha\̂_ab\�̀Zhbad_]oZae]Zwuh]\Z̀êjjZbkâdhZae]Z̀]\qd_]̀ZbcẐZjd_]h̀]gZĵkb\̂ab\fZabZq]\dcfZae]Z
i\]̀]h_]Zb\Ẑk̀]h_]ZbcZae]Zl̂a]\d̂jZb\Z̀mk̀âh_]Z\]ib\a]gZkfZae]Zrbha\̂_ab\ẐhgoZdhZae]Z]q]haZ̀m_eZl̂a]\d̂jZb\Z̀mk̀âh_]Zd̀Z
cbmhgZabZk]Zi\]̀]haoZabZ_̂m̀]ZdaZabZk]Z\]hg]\]gZê\lj]̀̀sZ�hj]̀̀Zbae]\ud̀]Z\]�md\]gZkfZae]Zrbha\̂_aZ�b_ml]hàoZae]Zwuh]\Z
è̂jjZcm\hd̀eZdhZu\dadhnZabZae]Zrbha\̂_ab\oZrbh̀a\m_adbhZy ĥ̂n]\ẐhgZz\_eda]_aZae]Zĥl]̀ẐhgZ�m̂jdcd_̂adbh̀ZbcZi]\̀bh̀Zb\Z
]hadad]̀ZuebẐ\]ZabZi]\cb\lZa]̀àZq]\dcfdhnZae]Zi\]̀]h_]Zb\Ẑk̀]h_]ZbcZae]Zl̂a]\d̂jZb\Z̀mk̀âh_]Zb\ZuebẐ\]ZabZi]\cb\lZae]Z
ầvZbcZ\]lbq̂jZb\Z̀̂c]Z_bhâdhl]haZbcZae]Zl̂a]\d̂jZb\Z̀mk̀âh_]sZte]Zrbha\̂_ab\oZae]Zrbh̀a\m_adbhZy ĥ̂n]\ẐhgZae]Z
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STUVWXYUXZ[W\\Z]T̂_]X\̀ZTY]\̀ZX̂ZXVYZa[bYTZWbZ[TWXWbcZdXeXWbcZ[VYXVYTẐTZb̂XZeb̀ẐfZXVY_ZVedZTYed̂beg\YẐghYUXŴbZX̂ZXVYZ
]YTd̂bdẐTZYbXWXWYdZ]T̂]̂dYiZg̀ZXVYZa[bYTjZkfZXVYZl̂bXTeUX̂TmZl̂bdXTnUXŴbZoebecYTẐTZSTUVWXYUXZVedZebẐghYUXŴbZX̂ZeZ
]YTd̂bẐTZYbXWX̀Z]T̂]̂dYiZg̀ZXVYZa[bYTmZXVYZa[bYTZdVe\\Z]T̂]̂dYZeb̂XVYTZX̂Z[V̂_ZXVYZl̂bXTeUX̂TmZXVYZl̂bdXTnUXŴbZ
oebecYTZebiZXVYZSTUVWXYUXZVepYZb̂ZTYed̂beg\YẐghYUXŴbjZqVYbZXVYZ_eXYTWe\ẐTZdngdXebUYZVedZgYYbZTYbiYTYiZVeT_\YddmZ
q T̂rZWbZXVYZeffYUXYiZeTYeZdVe\\ZTYdn_YZn]̂bZ[TWXXYbZecTYY_YbXẐfZXVYZa[bYTZebiZl̂bXTeUX̂TjZs̀ZlVebcYZaTiYTmZXVYZ
l̂bXTeUXZtW_YZdVe\\ZgYZYuXYbiYiZe]]T̂]TWeXY\̀ZebiZXVYZl̂bXTeUXZvn_ZdVe\\ZgYZWbUTYedYiZg̀ZXVYZe_̂nbXẐfZXVYZl̂bXTeUX̂TwdZ
TYed̂beg\YZeiiWXŴbe\ZÛdXdẐfZdVnXî[bmZiY\èmZebiZdXeTXxn]j

yz{|}~}~Zt̂ZXVYZfn\\YdXZYuXYbXZ]YT_WXXYiZg̀Z\e[mZXVYZa[bYTZdVe\\ZWbiY_bWf̀ZebiZV̂\iZVeT_\YddZXVYZl̂bXTeUX̂TmZ
vngÛbXTeUX̂TdmZl̂bdXTnUXŴbZoebecYTmZSTUVWXYUXmZXVYWTZÛbdn\XebXdmZebiZecYbXdZebiZY_]\̂̀ YYdẐfZeb̀ẐfZXVY_ZfT̂_Z
ebiZeceWbdXZU\eW_dmZie_ecYdmZ\̂ddYdmZebiZYu]YbdYdmZWbU\niWbcZgnXZb̂XZ\W_WXYiZX̂ZeXX̂TbỲdwZfYYdmZeTWdWbcẐnXẐfẐTZ
TYdn\XWbcZfT̂_Z]YTf̂T_ebUYẐfZXVYZq T̂rZWbZXVYZeffYUXYiZeTYeZWfZWbZfeUXZXVYZ_eXYTWe\ẐTZdngdXebUYZ]TYdYbXdZXVYZTWdrẐfZ
ĝiW\̀ZWbhnT̀ẐTZiYeXVZedZiYdUTWgYiZWbZvYUXŴbZ��j�j�ZebiZVedZb̂XZgYYbZTYbiYTYiZVeT_\YddmZ]T̂pWiYiZXVeXZdnUVZU\eW_mZ
ie_ecYmZ\̂ddmẐTZYu]YbdYZWdZeXXTWgnXeg\YZX̂ZĝiW\̀ZWbhnT̀mZdWUrbYddmZiWdYedYẐTZiYeXVmẐTZX̂ZWbhnT̀ZX̂ẐTZiYdXTnUXŴbẐfZ
XebcWg\YZ]T̂]YTX̀Z�̂XVYTZXVebZXVYZq T̂rZWXdY\f�mZYuUY]XZX̂ZXVYZYuXYbXZXVeXZdnUVZie_ecYmZ\̂ddmẐTZYu]YbdYZWdZinYZX̂ZXVYZfen\XZ
T̂ZbYc\WcYbUYẐfZXVYZ]eTX̀ZdYYrWbcZWbiY_bWX̀j

yz{|}~}�ZtVYZa[bYTZdVe\\Zb̂XZgYZTYd]̂bdWg\YZnbiYTZXVWdZvYUXŴbZ��j�Zf̂TZVe�eTîndZ_eXYTWe\dẐTZdngdXebUYdZXVYZ
l̂bXTeUX̂TZgTWbcdZX̂ZXVYZdWXYZnb\YddZdnUVZ_eXYTWe\dẐTZdngdXebUYdZeTYZTY�nWTYiZg̀ZXVYZl̂bXTeUXZ�̂Un_YbXdjZtVYZa[bYTZ
dVe\\ZgYZTYd]̂bdWg\YZf̂TZVe�eTîndZ_eXYTWe\dẐTZdngdXebUYdZTY�nWTYiZg̀ZXVYZl̂bXTeUXZ�̂Un_YbXdmZYuUY]XZX̂ZXVYZYuXYbXẐfZ
XVYZl̂bXTeUX̂TwdZfen\XẐTZbYc\WcYbUYZWbZXVYZndYZebiZVebi\WbcẐfZdnUVZ_eXYTWe\dẐTZdngdXebUYdjZZ

yz{|}~}�ZtVYZl̂bXTeUX̂TZdVe\\ZTYW_gnTdYZXVYZa[bYTZf̂TZXVYZÛdXZebiZYu]YbdYZXVYZa[bYTZWbUnTdZ���Zf̂TZTY_YiWeXŴbẐfZ
Ve�eTîndZ_eXYTWe\dẐTZdngdXebUYdZXVYZl̂bXTeUX̂TZgTWbcdZX̂ZXVYZdWXYZebiZbYc\WcYbX\̀ZVebi\YdmẐTZ���Z[VYTYZXVYZ
l̂bXTeUX̂TZfeW\dZX̂Z]YTf̂T_ZWXdẐg\WceXŴbdZnbiYTZvYUXŴbZ��j�j�mZYuUY]XZX̂ZXVYZYuXYbXZXVeXZXVYZÛdXZebiZYu]YbdYZeTYZinYZ
X̂ZXVYZa[bYTwdZfen\XẐTZbYc\WcYbUYj

yz{|}~}�ZkfmZ[WXV̂nXZbYc\WcYbUYẐbZXVYZ]eTXẐfZXVYZl̂bXTeUX̂TmZXVYZl̂bXTeUX̂TZWdZVY\iZ\Weg\YZg̀ZeZĉpYTb_YbXZecYbÙZf̂TZ
XVYZÛdXẐfZTY_YiWeXŴbẐfZeZVe�eTîndZ_eXYTWe\ẐTZdngdXebUYZd̂\Y\̀Zg̀ZTYed̂bẐfZ]YTf̂T_WbcZq T̂rZedZTY�nWTYiZg̀ZXVYZ
l̂bXTeUXZ�̂Un_YbXdmZXVYZa[bYTZdVe\\ZTYW_gnTdYZXVYZl̂bXTeUX̂TZf̂TZe\\ZÛdXZebiZYu]YbdYZXVYTYg̀ZWbUnTTYij

yz{|}�z�����������
��z��z���������z�����������z���������z������z��z�������z��z���������z���z����������z�����z����z��z���z���������� �z
�����������z��z���¡���z����������z�������z��¢£���z��z����}z¤���������z������������z��z�¥�������z��z����z�������z¦�z���z
����������z��z����£��z��z��z���������z�����z¦�z����������z��z���¡����z��z¤������z{�z���z¤������z§}zz̈��z©���z
ª�����������ªz���z���z�£������z��z����z���������z�����z����z�z����z������z©����z��z����z����z���z����z��z©�£��z��«�z��z
������z���z¬©��� �z�����������¡�z��z���z���������}¤̈��®�z{{zzz�̄°±¤̄��z¤̄²z³¬̄²°
yz{{}{z���������� �z���£�����z���z³����
yz{{}{}{ZtVYZl̂bXTeUX̂TZdVe\\Z]nTUVedYZebiZ_eWbXeWbZWbdnTebUYẐfZXVYZX̀]YdZebiZ\W_WXdẐfZ\WegW\WX̀mZÛbXeWbWbcZXVYZ
YbîTdY_YbXdmZebiZdnghYUXZX̂ZXVYZXYT_dZebiZÛbiWXŴbdmZedZiYdUTWgYiZWbZXVYZScTYY_YbXẐTZY\dY[VYTYZWbZXVYZl̂bXTeUXZ
�̂Un_YbXdjZtVYZl̂bXTeUX̂TZdVe\\Z]nTUVedYZebiZ_eWbXeWbZXVYZTY�nWTYiZWbdnTebUYZfT̂_ZebZWbdnTebUYZÛ_]eb̀ẐTZ
WbdnTebUYZÛ_]ebWYdZ\e[fn\\̀ZenXV̂TW�YiZX̂ZWddnYZWbdnTebUYZWbZXVYZhnTWdiWUXŴbZ[VYTYZXVYŹT̂hYUXZWdZ\̂UeXYijZtVYZ
a[bYTmZl̂bdXTnUXŴbZoebecYTZebiZl̂bdXTnUXŴbZoebecYTwdZÛbdn\XebXdmZebiZXVYZSTUVWXYUXZebiZSTUVWXYUXwdZÛbdn\XebXdmZ
dVe\\ZgYZbe_YiZedZeiiWXŴbe\ZWbdnTYidZnbiYTZXVYZl̂bXTeUX̂TwdZÛ__YTUWe\ZcYbYTe\Z\WegW\WX̀Z]̂\WÙẐTZedẐXVYT[WdYZ
iYdUTWgYiZWbZXVYZl̂bXTeUXZ�̂Un_YbXdj

yz{{}{}µZtVYZl̂bXTeUX̂TZdVe\\Z]T̂pWiYZdnTYX̀ZĝbidẐfZXVYZX̀]YdmZf̂TZdnUVZ]Ybe\Zdn_dmZebiZdnghYUXZX̂ZdnUVZXYT_dZebiZ
ÛbiWXŴbdZedZTY�nWTYiZg̀ZXVYZl̂bXTeUXZ�̂Un_YbXdjZtVYZl̂bXTeUX̂TZdVe\\Z]nTUVedYZebiZ_eWbXeWbZXVYZTY�nWTYiZĝbidZ
fT̂_ZeZÛ_]eb̀ẐTZÛ_]ebWYdZ\e[fn\\̀ZenXV̂TW�YiZX̂ZWddnYZdnTYX̀ZĝbidZWbZXVYZhnTWdiWUXŴbZ[VYTYZXVYŹT̂hYUXZWdZ
\̂UeXYij

yz{{}{}~Z¶]̂bZXVYZTY�nYdXẐfZeb̀Z]YTd̂bẐTZYbXWX̀Ze]]YeTWbcZX̂ZgYZeZ]̂XYbXWe\ZgYbYfWUWeT̀ẐfZĝbidZÛpYTWbcZ]è_YbXẐfZ
ĝ\WceXŴbdZeTWdWbcZnbiYTZXVYZl̂bXTeUXmZXVYZl̂bXTeUX̂TZdVe\\Z]T̂_]X\̀ZfnTbWdVZeZÛ]̀ẐfZXVYZĝbidẐTZdVe\\ZenXV̂TW�YZeZ
Û]̀ZX̂ZgYZfnTbWdVYij
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STUVWXUYZ[V\]̂VU_Ẑ àX[VbcUVWXUYZ[V\]̂VZ\UbW]ddUe\ZfghXU[ZVĝXUhg\X̂VdTUVZUVWXUij[X\cU][hUbXe]\]VXdTUVZUVWXU
YZ[bV\̀̂ VgZ[Uk][]lX\cUZmUb̀ ŴUgaeX[hg[lUZ\U]̂V̀]dÛ][̂Xdd]VgZ[UZ\UXneg\]VgZ[oUpeZ[U\X̂XgeVUZmU[ZVĝXUm\ZaUVWXU
YZ[V\]̂VZ\cUVWXUij[X\UbW]ddcÙ[dXbbUVWXUd]ebXUg[ÛZfX\]lXU]\gbXbUm\ZaU][U]̂VUZ\UZagbbgZ[UZmUVWXUij[X\cUW]fXUVWXU\glWVUVZU
bVZeUVWXUqZ\rÙ[VgdUVWXUd]ebXUg[ÛZfX\]lXUW]bUSXX[Û̀\XhUSTUVWXUe\Ẑ \̀XaX[VUZmU\Xed]̂XaX[VÛZfX\]lXUSTUVWXU
YZ[V\]̂VZ\oUsWXUm̀\[gbWg[lUZmU[ZVĝXUSTUVWXUYZ[V\]̂VZ\UbW]ddU[ZVU\XdgXfXUVWXUYZ[V\]̂VZ\UZmU][TÛZ[V\]̂V̀]dUZSdgl]VgZ[UVZU
e\ZfghXU][TU\Xt̀g\XhÛZfX\]lXo

uvwwxyvz{|}~��v�|��~�|�}
uvwwxyxwUsWXUij[X\UbW]ddUè\̂W]bXU][hUa]g[V]g[Ug[b̀\][̂XUZmUVWXUVTeXbU][hUdgagVbUZmUdg]SgdgVTcÛZ[V]g[g[lUVWXU
X[hZ\bXaX[VbcU][hUb̀S�X̂VUVZUVWXUVX\abU][hÛZ[hgVgZ[bcU]bUhXb̂\gSXhUg[UVWXU�l\XXaX[VUZ\UXdbXjWX\XUg[UVWXUYZ[V\]̂VU
_Ẑ àX[VboUsWXUij[X\UbW]ddUè\̂W]bXU][hUa]g[V]g[UVWXU\Xt̀g\XhUg[b̀\][̂XUm\ZaU][Ug[b̀\][̂XÛZae][TUZ\Ug[b̀\][̂XU
Ẑae][gXbUd]jm̀ddTU]̀VWZ\g�XhUVZUgbb̀XUg[b̀\][̂XUg[UVWXU�̀\gbhĝVgZ[UjWX\XUVWXU�\Z�X̂VUgbUdẐ]VXho

uvwwxyxyv�����~}v��v��~����}v�}���~}�v�~��}~��v�|��~�|�}xU�mUVWXUij[X\Um]gdbUVZUè\̂W]bXU][hUa]g[V]g[UVWXU\Xt̀g\XhU
e\ZeX\VTUg[b̀\][̂XcUjgVWU]ddUZmUVWXÛZfX\]lXbU][hUg[UVWXU]aZ̀[VbUhXb̂\gSXhUg[UVWXU�l\XXaX[VUZ\UXdbXjWX\XUg[UVWXU
YZ[V\]̂VU_Ẑ àX[VbcUVWXUij[X\UbW]ddUg[mZ\aUSZVWUVWXUYZ[V\]̂VZ\U][hUVWXUYZ[bV\̀̂ VgZ[Uk][]lX\cUbXe]\]VXdTU][hUg[U
j\gVg[lcUe\gZ\UVZÛZaaX[̂XaX[VUZmUVWXUqZ\roUpeZ[U\X̂XgeVUZmU[ZVĝXUm\ZaUVWXUij[X\cUVWXUYZ[V\]̂VZ\Ua]TUhXd]TU
ẐaaX[̂XaX[VUZmUVWXUqZ\rU][hUa]TUZSV]g[Ug[b̀\][̂XUVW]VUjgddUe\ZVX̂VUVWXUg[VX\XbVbUZmUVWXUYZ[V\]̂VZ\cU�̀ŜZ[V\]̂VZ\bcU
][hU�̀S��̀ŜZ[V\]̂VZ\bUg[UVWXUqZ\roUqWX[UVWXUm]gd̀\XUVZUe\ZfghXÛZfX\]lXUW]bUSXX[Û̀\XhUZ\U\XbZdfXhcUVWXUYZ[V\]̂VU
�̀aU][hUYZ[V\]̂VUsgaXUbW]ddUSXUXt̀gV]SdTU]h�̀bVXhoU�[UVWXUXfX[VUVWXUij[X\Um]gdbUVZUe\Ẑ \̀XÛZfX\]lXcUVWXUij[X\U
j]gfXbU]ddU\glWVbU]l]g[bVUVWXUYZ[V\]̂VZ\cU�̀ŜZ[V\]̂VZ\bcU][hU�̀S�b̀ŜZ[V\]̂VZ\bUVZUVWXUXnVX[VUVWXUdZbbUVZUVWXUij[X\U
jZ̀dhUW]fXUSXX[ÛZfX\XhUSTUVWXUg[b̀\][̂XUVZUW]fXUSXX[Ue\Ẑ \̀XhUSTUVWXUij[X\oUsWXÛZbVUZmUVWXUg[b̀\][̂XUbW]ddUSXU
Ŵ]\lXhUVZUVWXUij[X\USTU]UYW][lXUi\hX\oU�mUVWXUij[X\UhZXbU[ZVUe\ZfghXUj\gVVX[U[ZVĝXcU][hUVWXUYZ[V\]̂VZ\UgbUh]a]lXhU
STUVWXUm]gd̀\XUZ\U[XldX̂VUZmUVWXUij[X\UVZUè\̂W]bXUZ\Ua]g[V]g[UVWXU\Xt̀g\XhUg[b̀\][̂XcUVWXUij[X\UbW]ddU\XgaS̀\bXUVWXU
YZ[V\]̂VZ\UmZ\U]ddU\X]bZ[]SdXÛZbVbU][hUh]a]lXbU]VV\gS̀V]SdXUVWX\XVZo

uvwwxyx�v�����}v��v��|�}������|v�~v����~����|v��vz{|}~��v�}���~}�v�~��}~��v�|��~�|�}xUqgVWg[UVW\XXU�� US̀bg[XbbU
h]TbUZmUVWXUh]VXUVWXUij[X\USX̂ZaXbU]j]\XUZmU][UgaeX[hg[lUZ\U]̂V̀]dÛ][̂Xdd]VgZ[UZ\UXneg\]VgZ[UZmU][TUe\ZeX\VTU
g[b̀\][̂XU\Xt̀g\XhUSTUVWXUYZ[V\]̂VU_Ẑ àX[VbcUVWXUij[X\UbW]ddUe\ZfghXU[ZVĝXUhg\X̂VdTUVZUVWXUYZ[V\]̂VZ\cU][hU
bXe]\]VXdTUVZUVWXUYZ[bV\̀̂ VgZ[Uk][]lX\cUZmUb̀ ŴUgaeX[hg[lUZ\U]̂V̀]dÛ][̂Xdd]VgZ[UZ\UXneg\]VgZ[oUp[dXbbUVWXUd]ebXUg[U
ẐfX\]lXU]\gbXbUm\ZaU][U]̂VUZ\UZagbbgZ[UZmUVWXUYZ[V\]̂VZ\¡U�¢ UVWXUYZ[V\]̂VZ\cÙeZ[U\X̂XgeVUZmU[ZVĝXUm\ZaUVWXUij[X\cU
bW]ddUW]fXUVWXU\glWVUVZUbVZeUVWXUqZ\rÙ[VgdUVWXUd]ebXUg[ÛZfX\]lXUW]bUSXX[Û̀\XhUSTUVWXUe\Ẑ \̀XaX[VUZmU\Xed]̂XaX[VU
ẐfX\]lXUSTUXgVWX\UVWXUij[X\UZ\UVWXUYZ[V\]̂VZ\£U�¤ UVWXUYZ[V\]̂VUsgaXU][hUYZ[V\]̂VU�̀aUbW]ddUSXUXt̀gV]SdTU]h�̀bVXh£U
][hU�� UVWXUij[X\Uj]gfXbU]ddU\glWVbU]l]g[bVUVWXUYZ[V\]̂VZ\cU�̀ŜZ[V\]̂VZ\bcU][hU�̀S�b̀ŜZ[V\]̂VZ\bUVZUVWXUXnVX[VU][TU
dZbbUVZUVWXUij[X\UjZ̀dhUW]fXUSXX[ÛZfX\XhUSTUVWXUg[b̀\][̂XUW]hUgVU[ZVUXneg\XhUZ\USXX[Û][̂XddXhoU�mUVWXUYZ[V\]̂VZ\U
è\̂W]bXbU\Xed]̂XaX[VÛZfX\]lXcUVWXÛZbVUZmUVWXUg[b̀\][̂XUbW]ddUSXÛW]\lXhUVZUVWXUij[X\USTU][U]ee\Ze\g]VXUYW][lXU
i\hX\oUsWXUm̀\[gbWg[lUZmU[ZVĝXUSTUVWXUij[X\UbW]ddU[ZVU\XdgXfXUVWXUij[X\UZmU][TÛZ[V\]̂V̀]dUZSdgl]VgZ[UVZUe\ZfghXU
\Xt̀g\XhUg[b̀\][̂Xo

uvwwx�v¥��¦}~�v��v§�̈~�©����|
uvwwx�xwUsWXUij[X\U][hUYZ[V\]̂VZ\Uj]gfXU]ddU\glWVbU]l]g[bVU�¢ UX]̂WUZVWX\U][hU][TUZmUVWXg\Ub̀ŜZ[V\]̂VZ\bcU
b̀S�b̀ŜZ[V\]̂VZ\bcU]lX[VbcU][hUXaedZTXXbcUX]̂WUZmUVWXUZVWX\£U�¤ UVWXUYZ[bV\̀̂ VgZ[Uk][]lX\U][hUYZ[bV\̀̂ VgZ[U
k][]lX\ªbÛZ[b̀dV][Vb£U�� UVWXU�\̂WgVX̂VU][hU�\̂WgVX̂VªbÛZ[b̀dV][Vb£U�« UZVWX\UYZ[V\]̂VZ\bU][hU][TUZmUVWXg\U
b̀ŜZ[V\]̂VZ\bcUb̀S�b̀ŜZ[V\]̂VZ\bcU]lX[VbcU][hUXaedZTXXb£U][hU�¬ U�Xe]\]VXUYZ[V\]̂VZ\bcUgmU][TcU][hU][TUZmUVWXg\U
b̀ŜZ[V\]̂VZ\bcUb̀S�b̀ŜZ[V\]̂VZ\bcU]lX[VbcU][hUXaedZTXXbcUmZ\Uh]a]lXbÛ]̀bXhUSTUmg\XcUZ\UZVWX\Û]̀bXbUZmUdZbbcUVZUVWXU
XnVX[VUVWZbXUdZbbXbU]\XÛZfX\XhUSTUe\ZeX\VTUg[b̀\][̂XU\Xt̀g\XhUSTUVWXU�l\XXaX[VUZ\UZVWX\Ue\ZeX\VTUg[b̀\][̂XU
]eedĝ]SdXUVZUVWXU�\Z�X̂VcUXn̂XeVUb̀ ŴU\glWVbU]bUVWXTUW]fXUVZUe\ẐXXhbUZmUb̀ ŴUg[b̀\][̂XoUsWXUij[X\UZ\UYZ[V\]̂VZ\cU]bU
]ee\Ze\g]VXcUbW]ddU\Xt̀g\XUbgagd]\Uj\gVVX[Uj]gfX\bUg[Um]fZ\UZmUVWXUg[hgfgh̀]dbU][hUX[VgVgXbUghX[VgmgXhU]SZfXUm\ZaUVWXU
YZ[bV\̀̂ VgZ[Uk][]lX\cUYZ[bV\̀̂ VgZ[Uk][]lX\ªbÛZ[b̀dV][VbcU�\̂WgVX̂VcU�\̂WgVX̂VªbÛZ[b̀dV][VbcUZVWX\UYZ[V\]̂VZ\bcU
�Xe]\]VXUYZ[V\]̂VZ\bcUb̀ŜZ[V\]̂VZ\bcU][hUb̀S�b̀ŜZ[V\]̂VZ\boUsWXUeZdĝgXbUZmUg[b̀\][̂XUè\̂W]bXhU][hUa]g[V]g[XhUSTU
X]̂WUeX\bZ[UZ\UX[VgVTU]l\XXg[lUVZUj]gfXÛd]gabUè\b̀][VUVZUVWgbU�X̂VgZ[U¢¢o�o¢UbW]ddU[ZVUe\ZWgSgVUVWgbUj]gfX\UZmU
b̀S\Zl]VgZ[oUsWgbUj]gfX\UZmUb̀S\Zl]VgZ[UbW]ddUSXUXmmX̂VgfXU]bUVZU]UeX\bZ[UZ\UX[VgVTU�¢ UXfX[UVWZ̀lWUVW]VUeX\bZ[UZ\UX[VgVTU
jZ̀dhUZVWX\jgbXUW]fXU]Uh̀VTUZmUg[hXa[gmĝ]VgZ[cÛZ[V\]̂V̀]dUZ\UZVWX\jgbXcU�¤ UXfX[UVWZ̀lWUVW]VUeX\bZ[UZ\UX[VgVTUhghU[ZVU
e]TUVWXUg[b̀\][̂XUe\Xag̀aUhg\X̂VdTUZ\Ug[hg\X̂VdTcUZ\U�� UjWXVWX\UZ\U[ZVUVWXUeX\bZ[UZ\UX[VgVTUW]hU][Ug[b̀\]SdXUg[VX\XbVUg[U
VWXUh]a]lXhUe\ZeX\VTo
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STUUVWVXYZ[Y\]̂_̀aYbcdYêfgdhbYhf̀ib̂]hb_f̀Yjd̂_f\YbcdYkl̀ d̂Y_̀i]̂diYĵfjd̂b_dimŶdnoYf̂Yjd̂if̀noYf̂YpfbcmYnbYf̂Yn\gnhd̀bY
bfYbcdYi_bdYpqYĵfjd̂bqY_̀i]̂ǹhdY]̀\d̂Yjfo_h_diYidjn̂nbdY[̂frYbcfidY_̀i]̂_̀aYbcdYêfgdhbmYf̂Y_[Yn[bd̂Y[_̀noYjnqrd̀bY
ĵfjd̂bqY_̀i]̂ǹhdY_iYbfYpdYĵfs_\d\Yf̀YbcdYhfrjodbd\YêfgdhbYbĉf]acYnYjfo_hqYf̂Yjfo_h_diYfbcd̂YbcǹYbcfidY_̀i]̂_̀aYbcdY
êfgdhbY\]̂_̀aYbcdYhf̀ib̂]hb_f̀Yjd̂_f\mYbfYbcdYdtbd̀bYjd̂r_ii_podYpqYi]hcYjfo_h_dimYbcdYkl̀ d̂Yln_sdiYnooŶ_acbiY_̀Y
nhhf̂\ǹhdYl_bcYbcdYbd̂riYf[Yudhb_f̀YvvwxwvY[f̂Y\nrnadiYhn]id\YpqY[_̂dYf̂Yfbcd̂Yhn]idiYf[YofiiYhfsd̂d\YpqYbc_iYidjn̂nbdY
ĵfjd̂bqY_̀i]̂ǹhdw

STUUVyTz{||T{}T~|��T��|���||T����������{��T���T�����T��T�{������{�T��|������
�cdYkl̀ d̂mYnbYbcdYkl̀ d̂�iYfjb_f̀mYrnqYj]̂hcnidYǹ\Yrn_̀bn_̀Y_̀i]̂ǹhdYbcnbYl_ooYĵfbdhbYbcdYkl̀ d̂Ynan_̀ibYofiiYf[Y
]idYf[YbcdYkl̀ d̂�iYĵfjd̂bqmYf̂YbcdY_̀np_o_bqYbfYhf̀\]hbỲf̂rnoYfjd̂nb_f̀imY\]dYbfY[_̂dYf̂Yfbcd̂Yhn]idiYf[YofiiwY�cdY
kl̀ d̂Yln_sdiYnooŶ_acbiYf[Ynhb_f̀Ynan_̀ibYbcdY�f̀b̂nhbf̂mY�̂hc_bdhbmYǹ\Y�f̀ib̂]hb_f̀Y�ǹnad̂Y[f̂YofiiYf[Y]idYf[YbcdY
kl̀ d̂�iYĵfjd̂bqmY\]dYbfY[_̂dYf̂Yfbcd̂Ycn�n̂\iYcfldsd̂Yhn]id\w

STUUV�T����|�����T���T����������T{}T��|����Tz{||
STUUV�VUY�YofiiY_̀i]̂d\Y]̀\d̂YbcdYĵfjd̂bqY_̀i]̂ǹhdŶd�]_̂d\YpqYbcdY�âddrd̀bYicnooYpdYn\g]ibd\YpqYbcdYkl̀ d̂YniY
[_\]h_n̂qYǹ\Yrn\dYjnqnpodYbfYbcdYkl̀ d̂YniY[_\]h_n̂qY[f̂YbcdY_̀i]̂d\imYniYbcd_̂Y_̀bd̂dibiYrnqYnjjdn̂mYi]pgdhbYbfY
d̂�]_̂drd̀biYf[YǹqYnjjo_hnpodYrf̂banaddYhon]idYǹ\Yf[Yudhb_f̀Yvvw�w�wY�cdYkl̀ d̂YicnooYjnqYbcdY�f̀ib̂]hb_f̀Y
�ǹnad̂mY�̂hc_bdhbYǹ\Y�f̀b̂nhbf̂Ybcd_̂Yg]ibYicn̂diYf[Y_̀i]̂ǹhdYĵfhdd\iŶdhd_sd\YpqYbcdYkl̀ d̂mYǹ\YpqYnjĵfĵ_nbdY
nâddrd̀biYbcdY�f̀ib̂]hb_f̀Y�ǹnad̂mY�̂hc_bdhbYǹ\Y�f̀b̂nhbf̂YicnooYrn�dYjnqrd̀biYbfYbcd_̂Yhf̀i]obǹbiYǹ\Y
u]phf̀b̂nhbf̂iY_̀Yi_r_on̂Yrǹ d̀̂w

STUUV�VXYê_f̂YbfYidbbodrd̀bYf[YǹY_̀i]̂d\YofiimYbcdYkl̀ d̂YicnooỲfb_[qYbcdY�f̀b̂nhbf̂Yf[YbcdYbd̂riYf[YbcdYĵfjfid\Y
idbbodrd̀bYniYldooYniYbcdYĵfjfid\Ynoofhnb_f̀Yf[YbcdY_̀i]̂ǹhdYĵfhdd\iwY�cdY�f̀b̂nhbf̂YicnooYcnsdYv�Y\nqiY[̂frŶdhd_jbY
f[Ỳfb_hdYbfYfpgdhbYbfYbcdYĵfjfid\Yidbbodrd̀bYf̂Ynoofhnb_f̀Yf[YbcdYĵfhdd\iwYZ[YbcdY�f̀b̂nhbf̂Y\fdiỲfbYfpgdhbmYbcdY
kl̀ d̂YicnooYidbbodYbcdYofiiYǹ\YbcdY�f̀b̂nhbf̂YicnooYpdYpf]̀\YpqYbcdYidbbodrd̀bYǹ\Ynoofhnb_f̀wY jf̀Ŷdhd_jbmYbcdYkl̀ d̂Y
icnooY\djfi_bYbcdY_̀i]̂ǹhdYĵfhdd\iY_̀YnYidjn̂nbdYnhhf]̀bYǹ\Yrn�dYbcdYnjĵfĵ_nbdY\_ib̂_p]b_f̀iwY�cd̂dn[bd̂mY_[ỲfY
fbcd̂Ynâddrd̀bY_iYrn\dYf̂YbcdYkl̀ d̂Y\fdiỲfbYbd̂r_̀nbdYbcdY�f̀b̂nhbY[f̂Yhf̀sd̀_d̀hdmYbcdYkl̀ d̂Yǹ\Y�f̀b̂nhbf̂Y
icnooYdtdh]bdYnY�cǹadYk̂\d̂Y[f̂Ŷdhf̀ib̂]hb_f̀Yf[YbcdY\nrnad\Yf̂Y\dib̂fqd\Y¡f̂�Y_̀YbcdYnrf]̀bYnoofhnbd\Y[f̂YbcnbY
j]̂jfidwYZ[YbcdY�f̀b̂nhbf̂Yb_rdoqYfpgdhbiYbfYd_bcd̂YbcdYbd̂riYf[YbcdYĵfjfid\Yidbbodrd̀bYf̂YbcdYnoofhnb_f̀Yf[YbcdY
ĵfhdd\imYbcdYkl̀ d̂YrnqYĵfhdd\YbfYidbbodYbcdY_̀i]̂d\YofiimYǹ\YǹqY\_ij]bdYpdbldd̀YbcdYkl̀ d̂Yǹ\Y�f̀b̂nhbf̂Yn̂_i_̀aY
f]bYf[YbcdYidbbodrd̀bYf̂Ynoofhnb_f̀Yf[YbcdYĵfhdd\iYicnooYpdŶdifosd\Yj]̂i]ǹbYbfY�̂b_hodYv�wYed̀\_̀aŶdifo]b_f̀Yf[YǹqY
\_ij]bdmYbcdYkl̀ d̂YrnqY_ii]dYnY�f̀ib̂]hb_f̀Y�cǹadY¢_̂dhb_sdY[f̂YbcdŶdhf̀ib̂]hb_f̀Yf[YbcdY\nrnad\Yf̂Y\dib̂fqd\Y
¡f̂�w

�£¤��z¥TUXTTT~¦�§̈¥£�¦©T�¦�T�§££¥�¤�§¦T§ªT«§£¬
STUXVUT~��{����®T{}T«{�̄
STUXVUVUYZ[YnYjf̂b_f̀Yf[YbcdY¡f̂�Y_iYhfsd̂d\Yhf̀b̂n̂qYbfYbcdY�f̀ib̂]hb_f̀Y�ǹnad̂�iYf̂Y�̂hc_bdhb�iŶd�]dibYf̂YbfY
d̂�]_̂drd̀biYijdh_[_hnooqYdtĵdiid\Y_̀YbcdY�f̀b̂nhbY¢fh]rd̀bimY_bYr]ibmY_[Ŷd�]dibd\Y_̀Yl̂_b_̀aYpqYd_bcd̂mYpdY]̀hfsd̂d\Y
[f̂Ybcd_̂Ydtnr_̀nb_f̀Yǹ\YpdŶdjonhd\YnbYbcdY�f̀b̂nhbf̂�iYdtjd̀idYl_bcf]bYhcǹadY_̀YbcdY�f̀b̂nhbY�_rdw

STUXVUVXYZ[YnYjf̂b_f̀Yf[YbcdY¡f̂�YcniYpdd̀Yhfsd̂d\YbcnbYbcdY�f̀ib̂]hb_f̀Y�ǹnad̂Yf̂Y�̂hc_bdhbYcniỲfbYijdh_[_hnooqY
d̂�]dibd\YbfYdtnr_̀dYĵ_f̂YbfY_biYpd_̀aYhfsd̂d\mYbcdY�f̀ib̂]hb_f̀Y�ǹnad̂Yf̂Y�̂hc_bdhbYrnqŶd�]dibYbfYiddYi]hcY¡f̂�Y
ǹ\Y_bYicnooYpdY]̀hfsd̂d\YpqYbcdY�f̀b̂nhbf̂wYZ[Yi]hcY¡f̂�Y_iY_̀Ynhhf̂\ǹhdYl_bcYbcdY�f̀b̂nhbY¢fh]rd̀bimYbcdY
�f̀b̂nhbf̂YicnooYpdYd̀b_bod\YbfYǹYd�]_bnpodYn\g]ibrd̀bYbfYbcdY�f̀b̂nhbYu]rYǹ\Y�f̀b̂nhbY�_rdYniYrnqYpdYnjĵfĵ_nbdwY
Z[Yi]hcY¡f̂�Y_iỲfbY_̀Ynhhf̂\ǹhdYl_bcYbcdY�f̀b̂nhbY¢fh]rd̀bimYbcdYhfibiYf[Y]̀hfsd̂_̀aYbcdY¡f̂�mYǹ\YbcdYhfibYf[Y
hf̂̂dhb_f̀mYicnooYpdYnbYbcdY�f̀b̂nhbf̂�iYdtjd̀idw

STUXVXT�{������{�T{}T«{�̄
STUXVXVUT��}{��T��°|�������T�{������{�
�cdY�f̀b̂nhbf̂YicnooYĵfrjboqYhf̂̂dhbY¡f̂�Ŷdgdhbd\YpqYbcdY�f̀ib̂]hb_f̀Y�ǹnad̂Yf̂Y�̂hc_bdhbYf̂Y[n_o_̀aYbfYhf̀[f̂rY
bfYbcdŶd�]_̂drd̀biYf[YbcdY�f̀b̂nhbY¢fh]rd̀bimY\_ihfsd̂d\Ypd[f̂dYu]pibǹb_noY�frjodb_f̀mYǹ\Ylcdbcd̂Yf̂ỲfbY
[np̂_hnbd\mY_̀ibnood\Yf̂Yhfrjodbd\wY�fibiYf[Yhf̂̂dhb_̀aYi]hcŶdgdhbd\Y¡f̂�mY_̀ho]\_̀aYn\\_b_f̀noYbdib_̀aYǹ\Y
_̀ijdhb_f̀imYbcdYhfibYf[Y]̀hfsd̂_̀aYǹ\Ŷdjonhdrd̀bmYǹ\Yhfrjd̀inb_f̀Y[f̂YbcdY�f̀ib̂]hb_f̀Y�ǹnad̂�iYǹ\Y
�̂hc_bdhb�iYid̂s_hdiYǹ\Ydtjd̀idiYrn\dỲdhdiin̂qYbcd̂dpqmYicnooYpdYnbYbcdY�f̀b̂nhbf̂�iYdtjd̀idw
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TUVWXWXWUYZ[\]Û_̀a[bc[dbeUfghie\[dgc
TUVWXWXWXVjkljmnnopoqljpqjprsjtqlpumvpquwxjqyzo{mpoqlxj|lnsuj}svpoqlj~���jo��j�oproljqlsj�smujm�psujprsjnmpsjq�j}|yxpmlpomzj
tq��zspoqljq�jprsj�qu�jqujnsxo{lmpsnj�qupoqljprsusq��jqujm�psujprsjnmpsj�qujvq��slvs�slpjq�j�muumlposxjsxpmyzoxrsnj
|lnsuj}svpoqlj������jqujy�jpsu�xjq�jml�jm��zovmyzsjx�svomzj�muumlp�jus�|ousnjy�jprsjtqlpumvpj�qv|�slpx�jml�jq�jprsj
�qu�joxj�q|lnjpqjysjlqpjoljmvvqunmlvsj�oprjprsjus�|ous�slpxjq�jprsjtqlpumvpj�qv|�slpx�jprsjtqlpumvpqujxrmzzjvquusvpjopj
�uq��pz�jm�psujusvso�pjq�jlqpovsj�uq�jprsj��lsujpqjnqjxq�j|lzsxxjprsj��lsujrmxj�us�oq|xz�j{o�sljprsjtqlpumvpqujmj
�uoppsljmvvs�pmlvsjq�jx|vrjvqlnopoql�j�rsj��lsujxrmzzj{o�sjx|vrjlqpovsj�uq��pz�jm�psujnoxvq�su�jq�jprsjvqlnopoql�j
�|uol{jprsjqls��smuj�suoqnj�qujvquusvpoqljq�j�qu��jo�jprsj��lsuj�mozxjpqjlqpo��jprsjtqlpumvpqujmlnj{o�sjprsjtqlpumvpquj
mljq��qup|lop�jpqj�m�sjprsjvquusvpoql�jprsj��lsuj�mo�sxjprsjuo{rpxjpqjus�|ousjvquusvpoqljy�jprsjtqlpumvpqujmlnjpqj�m�sj
mjvzmo�j�qujyusmvrjq�j�muumlp��jk�jprsjtqlpumvpquj�mozxjpqjvquusvpjlqlvql�qu�ol{j�qu�j�oproljmjusmxqlmyzsjpo�sjn|uol{j
prmpj�suoqnjm�psujusvso�pjq�jlqpovsj�uq�jprsj��lsu�jtqlxpu|vpoqlj�mlm{sujquj�uvropsvp�jprsj��lsuj�m�jvquusvpjopjolj
mvvqunmlvsj�oprj}svpoqlj����jjkljprsj�|n{�slpjq�jprsj��lsujxrq|znjml�j�mpsuomz�js�|o��slpjqujx�xps�xjus�|ousj
vquusvpo�sj�qu�jysvm|xsjq�jns�svpxjolj�mpsuomzjquj�qu��mlxro�j�oproljprsjp�qj���j�smujj�muumlp�j�suoqn�jqujs�pslnsnj
�muumlp�j�suoqnx�jprsjtqlpumvpqujxrmzzjvq��zspsjmzzjus�|ousnjvquusvpo�sj�qu�j�oprolj��jnm�xjq�jlqpovs�jjkljprsjs�slpjprsj
tqlpumvpqujnqsxjlqp�joljmvvqunmlvsj�oprjprsjpsu�xjmlnj�uq�oxoqlxjq�jprsjtqlpumvp�jvq��zspsjmzzjvquusvpo�sj�qu�j�oprolj��j
nm�x�jqujvq��z�j�oprjmlnj�|z�ozzjroxj�muumlp�jqyzo{mpoqlx�jprsj��lsuj�ozzjlqpo��jprsjyqlnol{jvq��ml�jpqjrm�sjx|vrj�qu�j
mln�qujqyzo{mpoqlxj�su�qu�snjmpjlqjmnnopoqlmzjvqxpjpqjprsj��lsujmpjprsjs��slxsjq�jprsjyqlnol{jvq��ml�jmln�qujprsj
tqlpumvpqu�jj�rsjqyzo{mpoqlxjq�jprsjtqlpumvpquj|lnsujprsjpsu�xjmlnj�uq�oxoqlxjq�jprsjtqlpumvpjxrmzzjlqpjrq�s�sujysjzo�opsnj
pqjprsjx|usp�juspmolsnjy�jprsj��lsuj�|ux|mlpjpqjprsj�uq�oxoqlxjq�jprsjtqlpumvp�
TUVWXWXWXWj�rsjqls��smuj�suoqnj�qujvquusvpoqljq�j�qu�jxrmzzjysjs�pslnsnj�oprjusx�svpjpqj�qupoqlxjq�j�qu�j�ouxpj
�su�qu�snjm�psuj}|yxpmlpomzjtq��zspoqljy�jprsj�suoqnjq�jpo�sjysp�sslj}|yxpmlpomzjtq��zspoqljmlnjprsjmvp|mzj
vq��zspoqljq�jprmpj�qupoqljq�jprsj�qu��

TUVWXWXWX�j�rsjqls��smuj�suoqnj�qujvquusvpoqljq�j�qu�jxrmzzjlqpjysjs�pslnsnjy�jvquusvpo�sj�qu�j�su�qu�snjy�jprsj
tqlpumvpquj�|ux|mlpjpqjproxj}svpoqlj�����

TUVWXWX�j�rsjtqlpumvpqujxrmzzjus�q�sj�uq�jprsjxopsj�qupoqlxjq�jprsj�qu�jprmpjmusjlqpjoljmvvqunmlvsj�oprjprsj
us�|ous�slpxjq�jprsjtqlpumvpj�qv|�slpxjmlnjmusjlsoprsujvquusvpsnjy�jprsjtqlpumvpqujlqujmvvs�psnjy�jprsj��lsu�

TUVWXWX�j�rsjtqlpumvpqujxrmzzjysmujprsjvqxpjq�jvquusvpol{jnsxpuq�snjqujnm�m{snjvqlxpu|vpoqljq�jprsj��lsu�j}s�mumpsj
tqlpumvpqux�jqujqprsujtqlpumvpqux�j�rsprsujvq��zspsnjquj�mupomzz�jvq��zspsn�jvm|xsnjy�jprsjtqlpumvpquwxjvquusvpoqljquj
us�q�mzjq�j�qu�jprmpjoxjlqpjoljmvvqunmlvsj�oprjprsjus�|ous�slpxjq�jprsjtqlpumvpj�qv|�slpx�

TUVWXWX�j�qprol{jvqlpmolsnjoljproxj}svpoqlj����jxrmzzjysjvqlxpu|snjpqjsxpmyzoxrjmj�suoqnjq�jzo�opmpoqlj�oprjusx�svpjpqj
qprsujqyzo{mpoqlxjprsjtqlpumvpqujrmxj|lnsujprsjtqlpumvpj�qv|�slpx�j�xpmyzoxr�slpjq�jprsjqls��smuj�suoqnj�quj
vquusvpoqljq�j�qu�jmxjnsxvuoysnjolj}svpoqlj������juszmpsxjqlz�jpqjprsjx�svo�ovjqyzo{mpoqljq�jprsjtqlpumvpqujpqjvquusvpjprsj
�qu��jmlnjrmxjlqjuszmpoqlxro�jpqjprsjpo�sj�oprolj�rovrjprsjqyzo{mpoqljpqjvq��z�j�oprjprsjtqlpumvpj�qv|�slpxj�m�jysj
xq|{rpjpqjysjsl�quvsn�jlqujpqjprsjpo�sj�oprolj�rovrj�uqvssnol{xj�m�jysjvq��slvsnjpqjsxpmyzoxrjprsjtqlpumvpquwxj
zomyozop�j�oprjusx�svpjpqjprsjtqlpumvpquwxjqyzo{mpoqlxjqprsujprmljx�svo�ovmzz�jpqjvquusvpjprsj�qu��

TUVWX�UY��\i[bc�\UgZU gc�gcZg]hdc¡U¢g]£
k�jprsj��lsuj�us�suxjpqjmvvs�pj�qu�jprmpjoxjlqpjoljmvvqunmlvsj�oprjprsjus�|ous�slpxjq�jprsjtqlpumvpj�qv|�slpx�jprsj
��lsuj�m�jnqjxqjolxpsmnjq�jus�|ouol{jopxjus�q�mzjmlnjvquusvpoql�jolj�rovrjvmxsjprsjtqlpumvpj}|�j�ozzjysjusn|vsnjmxj
m��uq�uompsjmlnjs�|opmyzs�j}|vrjmn�|xp�slpjxrmzzjysjs��svpsnj�rsprsujqujlqpj�olmzj�m��slpjrmxjysslj�mns�

Y¤¥¦f§̈UV�UUU©¦̂f̈§§Y ̈ª«̂U¬¤ª¦̂¦ª ̂
TUV�XVU®ḡ\]cdc¡U§b°
�rsjtqlpumvpjxrmzzjysj{q�sulsnjy�jprsjzm�jq�jprsj�zmvsj�rsusjprsj±uq�svpjoxjzqvmpsnjs�vz|nol{jprmpj�|uoxnovpoqlwxjvrqovsj
q�jzm�ju|zsx�jk�jprsj�muposxjrm�sjxszsvpsnjmuyopumpoqljmxjprsj�sprqnjq�jyolnol{jnox�|psjusxqz|poql�jprsj²snsumzj�uyopumpoqlj
�vpjxrmzzj{q�sulj}svpoqlj�����

TUV�XVXWj³oxpquovmzjzmv�jq�jsl�quvs�slpjq�jml�jzm��jzqvmzjqujqprsu�oxs�jxrmzzjlqpjvqlxpop|psjmj�mo�sujq�jtqlpumvpquwxj
usx�qlxoyozop�j�qujvq��zomlvsj�oprjx|vrjzm�joljmj�mllsujvqlxoxpslpj�oprjprsjtqlpumvpj�qv|�slpj|lzsxxjmlnj|lpozjprsj
tqlpumvpqujrmxjusvso�snj�uoppsljvqlxslpj�qujprsj�mo�sujq�jx|vrjvq��zomlvsj�uq�jprsj��lsujmlnjprsj�{slv�j
usx�qlxoyzsj�qujprsjzm�jsl�quvs�slp�
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IJK�L	�JM� N ;O D>P ;$Q

RR

STUVWUWVXYZ[X\]̂_̀[aX[b\̂[aacdX]ê[[X_Z]_X]fdXgc]̀hiXj̀a\k_[iXl̂Xl_Z[̂Xglf_̂lm[̂adXlnX]fdXf]_k̂[X]̂̀àfeXlk_XlnX_Z[Xglf_̂]g_X
l̂X\[̂nl̂h]fg[XlnX_Z[Xol̂pXaZ]ccXq[Xglhh[fg[jX]fjXh]̀f_]̀f[jX̀fXr[sXtl̂pXu_]_[Xuk\̂[h[Xvlk̂_Xclg]_[jX̀fXwk_f]hX
vlkf_diXr[sXtl̂px

STUVWyTz{||}~~��~T���T�~~���~
STUVWyWUXYZ[X�sf[̂X]fjXvlf_̂]g_l̂X̂[a\[g_̀m[cdXq̀fjX_Z[ha[cm[aiX_Z[̀̂X\]̂_f[̂aiXakgg[aal̂aiX]aàefaiX]fjXc[e]cX
[̂\̂[a[f_]_̀m[aX_lXglm[f]f_aiX]ê[[h[f_aiX]fjXlqc̀e]_̀lfaXglf_]̀f[jX̀fX_Z[Xvlf_̂]g_X�lgkh[f_axX�bg[\_X]aX\̂lm̀j[jX̀fX
u[g_̀lfX��x�x�iXf[̀_Z[̂X\]̂_dX_lX_Z[Xvlf_̂]g_XaZ]ccX]aàefX_Z[Xvlf_̂]g_X]aX]XsZlc[Xs̀_Zlk_Xŝ _̀_[fXglfa[f_XlnX_Z[Xl_Z[̂xX
�nX[̀_Z[̂X\]̂_dX]__[h\_aX_lXh]p[X]fX]aàefh[f_Xs̀_Zlk_XakgZXglfa[f_iX_Z]_X\]̂_dXaZ]ccXf[m[̂_Z[c[aaX̂[h]̀fXc[e]ccdX
[̂a\lfàqc[Xnl̂X]ccXlqc̀e]_̀lfaXkfj[̂X_Z[Xvlf_̂]g_xXXYZ[Xvlf_̂]g_l̂XaZ]ccXfl_X]aàefX]fdXhlf̀[aXjk[Xl̂X_lXq[glh[Xjk[X_lX
Z̀hXkfj[̂X_Z[Xvlf_̂]g_Xs̀_Zlk_X_Z[X\̂[m̀lkaXglfa[f_XlnX_Z[X�sf[̂x

STUVWyWyXYZ[X�sf[̂Xh]diXs̀_Zlk_Xglfa[f_XlnX_Z[Xvlf_̂]g_l̂iX]aàefX_Z[Xvlf_̂]g_X_lX]Xc[fj[̂X\̂lm̀j̀feXglfa_̂kg_̀lfX
ǹf]fg̀feXnl̂X_Z[Xŵl�[g_iX̀nX_Z[Xc[fj[̂X]aakh[aX_Z[X�sf[̂�aX̂̀eZ_aX]fjXlqc̀e]_̀lfaXkfj[̂X_Z[Xvlf_̂]g_X�lgkh[f_axXYZ[X
vlf_̂]g_l̂XaZ]ccX[b[gk_[X]ccXglfa[f_aX̂[]alf]qcdX̂[�k̀̂[jX_lXn]g̀c̀_]_[X_Z[X]aàefh[f_x

STUVWVT�����~T���T�}�}��}~
STUVWVWUX�bg[\_X]aX[b\̂[aacdX\̂lm̀j[jX̀fX_Z[Xvlf_̂]g_X�lgkh[f_aiXjk_̀[aX]fjXlqc̀e]_̀lfaX̀h\la[jXqdX_Z[Xvlf_̂]g_X
�lgkh[f_aX]fjX̂̀eZ_aX]fjX̂[h[j̀[aX]m]̀c]qc[X_Z[̂[kfj[̂XaZ]ccXq[X̀fX]jj̀_̀lfX_lX]fjXfl_X]Xc̀h̀_]_̀lfXlnXjk_̀[aiX
lqc̀e]_̀lfaiX̂̀eZ_aiX]fjX̂[h[j̀[aXl_Z[̂s̀a[X̀h\la[jXl̂X]m]̀c]qc[XqdXc]sXl̂X̀fX[�k̀_dXl̂XqdXl_Z[̂X]ê[[h[f_iX]fjXakgZX
^̀eZ_aX]fjX̂[h[j̀[aXaZ]ccXak̂m̀m[X]gg[\_]fg[XlnX_Z[Xol̂pX]fj�l̂X_[̂h̀f]_̀lfXlnX_Z[Xvlf_̂]g_X�lgkh[f_axx

STUVWVWyXrlX]g_̀lfXl̂Xn]̀ck̂[X_lX]g_XqdX_Z[X�sf[̂iXvlfa_̂kg_̀lfX�]f]e[̂iX�̂gZ̀_[g_iXl̂Xvlf_̂]g_l̂XaZ]ccXglfa_̀_k_[X]X
s]̀m[̂XlnX]X̂̀eZ_Xl̂Xjk_dX]nnl̂j[jX_Z[hXkfj[̂X_Z[Xvlf_̂]g_iXfl̂XaZ]ccXakgZX]g_̀lfXl̂Xn]̀ck̂[X_lX]g_Xglfa_̀_k_[X]\\̂lm]cXlnX
l̂X]g�k̀[ag[fg[X̀fX]Xq̂[]gZX_Z[̂[kfj[̂iX[bg[\_X]aXh]dXq[Xa\[g̀ǹg]ccdX]ê[[jXk\lfX̀fXŝ _̀̀fex

STUVW�T�}~�~T���T��~�}|����~
STUVW�WUXY[a_aiX̀fa\[g_̀lfaiX]fjX]\\̂lm]caXlnX\l̂_̀lfaXlnX_Z[Xol̂pXaZ]ccXq[Xh]j[X]aX̂[�k̀̂[jXqdX_Z[Xvlf_̂]g_X�lgkh[f_aX
]fjXqdX]\\c̀g]qc[Xc]saiXa_]_k_[aiXl̂j̀f]fg[aiXglj[aiX̂kc[aiX]fjX̂[ekc]_̀lfaXl̂Xc]snkcXl̂j[̂aXlnX\kqc̀gX]k_Zl̂̀_̀[axX�fc[aaX
l_Z[̂s̀a[X\̂lm̀j[jiX_Z[Xvlf_̂]g_l̂XaZ]ccXh]p[X]̂̂]fe[h[f_aXnl̂XakgZX_[a_aiX̀fa\[g_̀lfaiX]fjX]\\̂lm]caXs̀_ZX]fX
f̀j[\[fj[f_X_[a_̀feXc]ql̂]_l̂dXl̂X[f_̀_dX]gg[\_]qc[X_lX_Z[X�sf[̂iXl̂Xs̀_ZX_Z[X]\\̂l\̂̀]_[X\kqc̀gX]k_Zl̂̀_diX]fjXaZ]ccXq[]̂X
]ccX̂[c]_[jXgla_aXlnX_[a_aiX̀fa\[g_̀lfaiX]fjX]\\̂lm]caxXYZ[Xvlf_̂]g_l̂XaZ]ccXèm[X_Z[Xvlfa_̂kg_̀lfX�]f]e[̂X]fjX�̂gZ̀_[g_X
_̀h[cdXfl_̀g[XlnXsZ[fX]fjXsZ[̂[X_[a_aX]fjX̀fa\[g_̀lfaX]̂[X_lXq[Xh]j[XalX_Z]_X_Z[Xvlfa_̂kg_̀lfX�]f]e[̂X]fjX�̂gZ̀_[g_X
h]dXq[X\̂[a[f_Xnl̂XakgZX\̂lg[jk̂[axXYZ[X�sf[̂XaZ]ccXq[]̂Xgla_aXlnX_[a_aiX̀fa\[g_̀lfaiXl̂X]\\̂lm]caX_Z]_XjlXfl_Xq[glh[X
[̂�k̀̂[h[f_aXkf_̀cX]n_[̂Xq̀jaX]̂[X̂[g[̀m[jXl̂Xf[el_̀]_̀lfaXglfgckj[jxXYZ[X�sf[̂XaZ]ccXj̀̂[g_cdX]̂̂]fe[X]fjX\]dXnl̂X_[a_aiX
f̀a\[g_̀lfaiXl̂X]\\̂lm]caXsZ[̂[Xqk̀cj̀feXglj[aXl̂X]\\c̀g]qc[Xc]saXl̂X̂[ekc]_̀lfaXalX̂[�k̀̂[x

STUVW�WyX�nX_Z[Xvlfa_̂kg_̀lfX�]f]e[̂iX�̂gZ̀_[g_iX�sf[̂iXl̂X\kqc̀gX]k_Zl̂̀_̀[aXZ]m̀feX�k̂̀aj̀g_̀lfXj[_[̂h̀f[X_Z]_X
\l̂_̀lfaXlnX_Z[Xol̂pX̂[�k̀̂[X]jj̀_̀lf]cX_[a_̀feiX̀fa\[g_̀lfiXl̂X]\\̂lm]cXfl_X̀fgckj[jXkfj[̂Xu[g_̀lfX��x�x�iX_Z[X
vlfa_̂kg_̀lfX�]f]e[̂X]fjX�̂gZ̀_[g_Xs̀cciXk\lfXŝ _̀_[fX]k_Zl̂̀�]_̀lfXn̂lhX_Z[X�sf[̂iX̀fa_̂kg_X_Z[Xvlf_̂]g_l̂X_lXh]p[X
]̂̂]fe[h[f_aXnl̂XakgZX]jj̀_̀lf]cX_[a_̀feiX̀fa\[g_̀lfiXl̂X]\\̂lm]ciXqdX]fX[f_̀_dX]gg[\_]qc[X_lX_Z[X�sf[̂iX]fjX_Z[X
vlf_̂]g_l̂XaZ]ccXèm[X_̀h[cdXfl_̀g[X_lX_Z[Xvlfa_̂kg_̀lfX�]f]e[̂X]fjX�̂gZ̀_[g_XlnXsZ[fX]fjXsZ[̂[X_[a_aX]fjX̀fa\[g_̀lfaX
]̂[X_lXq[Xh]j[XalX_Z]_X_Z[Xvlfa_̂kg_̀lfX�]f]e[̂X]fjX�̂gZ̀_[g_Xh]dXq[X\̂[a[f_Xnl̂XakgZX\̂lg[jk̂[axXukgZXgla_aiX[bg[\_X
]aX\̂lm̀j[jX̀fXu[g_̀lfX��x�x�iXaZ]ccXq[X]_X_Z[X�sf[̂�aX[b\[fa[x

STUVW�WVX�nX\̂lg[jk̂[aXnl̂X_[a_̀feiX̀fa\[g_̀lfiXl̂X]\\̂lm]cXkfj[̂Xu[g_̀lfaX��x�x�X]fjX��x�x�X̂[m[]cXn]̀ck̂[XlnX_Z[X
\l̂_̀lfaXlnX_Z[Xol̂pX_lXglh\cdXs̀_ZX̂[�k̀̂[h[f_aX[a_]qc̀aZ[jXqdX_Z[Xvlf_̂]g_X�lgkh[f_aiX]ccXgla_aXh]j[Xf[g[aa]̂dXqdX
akgZXn]̀ck̂[iX̀fgckj̀feX_Zla[XlnX̂[\[]_[jX\̂lg[jk̂[aX]fjXglh\[fa]_̀lfXnl̂X_Z[Xvlfa_̂kg_̀lfX�]f]e[̂�aX]fjX�̂gZ̀_[g_�aX
a[̂m̀g[aX]fjX[b\[fa[aiXaZ]ccXq[X]_X_Z[Xvlf_̂]g_l̂�aX[b\[fa[xXXYZ[Xvlf_̂]g_l̂X]ê[[aX_Z]_X_Z[Xgla_XlnX_[a_̀feXa[̂m̀g[aX
[̂�k̀̂[jXnl̂X_Z[Xglfm[f̀[fg[XlnX_Z[Xvlf_̂]g_l̂X̀fXZ̀aXagZ[jkc̀feX]fjX\[̂nl̂h]fg[XlnX_Z[Xol̂piX]fjX_Z[Xgla_XlnX_[a_̀feX
a[̂m̀g[aX̂[c]_̀feX_lX̂[h[j̀]cXl\[̂]_̀lfaX\[̂nl̂h[jX_lXgl̂̂[g_Xj[ǹg̀[fg̀[aX̀fX_Z[Xol̂pXaZ]ccXq[Xql̂f[XqdX_Z[Xvlf_̂]g_l̂x

STUVW�W�X�[�k̀̂[jXg[̂_̀ǹg]_[aXlnX_[a_̀feiX̀fa\[g_̀lfiXl̂X]\\̂lm]cXaZ]cciXkfc[aaXl_Z[̂s̀a[X̂[�k̀̂[jXqdX_Z[Xvlf_̂]g_X
�lgkh[f_aiXq[Xa[gk̂[jXqdX_Z[Xvlf_̂]g_l̂X]fjX\̂lh\_cdXj[c̀m[̂[jX_lX_Z[Xvlfa_̂kg_̀lfX�]f]e[̂Xnl̂X_̂]fah̀__]cX_lX_Z[X
�̂gZ̀_[g_x
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IJK�L	�JM� N ;O D>P ;$Q
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TUVWXYXZ[\][̂_̀[abcd̂efĝhbc[ijcjk̀e[be[leg_ĥ̀ĝ[hd[̂b[bmd̀eǹ[̂̀d̂do[hcdp̀ĝhbcdo[be[jppebnjqd[èrfhès[mt[̂_̀[
abĉejĝ[ubgfv̀ ĉdo[̂_̀[abcd̂efĝhbc[ijcjk̀e[be[leg_ĥ̀ĝ[whqq[sb[db[pebvp̂qt[jcso[w_̀è[pejĝhgjmq̀o[ĵ[̂_̀[cbevjq[
pqjg̀[b][̂̀d̂hckx

TUVWXYXy[z̀d̂d[be[hcdp̀ĝhbcd[gbcsfĝ̀s[pfedfjĉ[̂b[̂_̀[abĉejĝ[ubgfv̀ ĉd[d_jqq[m̀[vjs̀[pebvp̂qt[̂b[jnbhs[
fcèjdbcjmq̀[s̀qjt[hc[̂_̀[{be|x

TUVWXYX}[~pbc[èrf̀d̂[̂_̀[abĉejĝbe[d_jqq[s̀qhǹe[̂̀d̂[djvpq̀d[b][jct[b][̂_̀[vĵ̀ehjqd[dp̀gh]h̀s[hc[̂_̀d̀[dp̀gh]hgĵhbcd[
b̂[jc[hcs̀p̀cs̀ĉ[̂̀d̂hck[jk̀cgtx[[z_̀[�wc̀e[d_jqq[pjt[]be[̂_̀[̂̀d̂[b][djvpq̀do[w_hg_[jè[]bfcs[̂b[gbc]bev[̂b[̂_̀[
dp̀gh]hgĵhbcdx[[z_̀[abĉejĝbe[d_jqq[pjt[]be[̂_̀[̂̀d̂d[b][djvpq̀do[w_hg_[sb[cb̂[gbc]bev[̂b[̂_̀[dp̀gh]hgĵhbcdx[[z_hd[
d_jqq[cb̂[èqh̀ǹ[̂_̀[abĉejĝbe[b][_hd[bmqhkĵhbcd[̂b[p̀e]bev[dp̀gh]hg[̂̀d̂d[s̀dgehm̀s[̀qd̀w_̀è[hc[̂_̀d̀[dp̀gh]hgĵhbcdx

TUVWXYX�[{_̀è[̂_̀[dp̀gh]hgĵhbcd[èrfhè[pjê[b][̂_̀[wbe|[̂b[m̀[dp̀ghjqqt[̂̀d̂̀s[jcs[jppebǹso[ĥ[d_jqq[cb̂[m̀[̂̀d̂̀s[be[
gbǹès[fp[wĥ_bf̂[̂hv̀qt[cb̂hg̀[̂_̀èb][be[gbcd̀ĉ[̂_̀è̂bx[[�_bfqs[jct[pjê[b][̂_̀[wbe|[m̀[gbǹès[fp[wĥ_bf̂[cb̂hg̀o[
jppebnjq[be[gbcd̀ĉo[dfg_[pjê[b][̂_̀[wbe|[d_jqq[m̀[fcgbǹès[]be[̀�jvhcĵhbc[ĵ[̂_̀[abĉejĝbe�d[̀�p̀cd̀[h][̂_̀[�wc̀e[
d_jqq[db[èrfhèx

TUVWXYX�[{_̀è[bp̀eĵhck[̂̀d̂d[jè[dp̀gh]h̀so[̂_̀[abĉejĝbe[d_jqq[̂̀d̂[̂_̀[wbe|[jd[ĥ[pebkèdd̀do[bc[_hd[bwc[jggbfĉo[
jcs[d_jqq[vj|̀[dĵhd]jĝbet[pèqhvhcjet[̂̀d̂d[hc[jqq[gjd̀d[m̀]bè[jppqthck[]be[b]]hghjq[̂̀d̂dx

TUVWXYXV�[z̀d̂d[d_jqq[m̀[vjs̀[hc[̂_̀[vjcc̀e[dp̀gh]h̀so[]be[̂_̀[sh]]̀èĉ[mejcg_̀d[b][̂_̀[wbe|x[[�jg_[̂̀d̂[d_jqq[m̀[vjs̀[
bc[̂_̀[̀ĉhè[dtd̂̀v[]be[w_hg_[dfg_[̂̀d̂[hd[èrfhèso[w_̀èǹe[pejĝhgjqx[[\c[gjd̀[ĥ[hd[c̀g̀ddjet[̂b[̂̀d̂[pbêhbcd[b][̂_̀[
wbe|[hcs̀p̀cs̀ĉqto[̂_̀[abĉejĝbe[d_jqq[sb[dbx

TUVWXYXVV[�_bfqs[s̀]̀ĝd[jpp̀jeo[̂_̀t[d_jqq[m̀[gbeèĝ̀s[mt[̂_̀[abĉejĝbe[jcs[̂_̀[̂̀d̂[èp̀ĵ̀s[fĉhq[̂_̀[hcd̂jqqĵhbc[hd[
jgg̀p̂jmq̀x

TUVWXYXV�[{_̀c[cb̂hg̀[b][̂̀d̂d[hd[̂b[m̀[khǹc[̂b[̂_̀[leg_ĥ̀ĝo[ĥ[d_jqq[jqdb[m̀[khǹc[̂b[̂_̀[�wc̀e�d[�̀pèd̀ĉĵhǹx

TUVWXYXVW[lqq[pjejkejp_d[w_̀èhc[̂_̀[leg_ĥ̀ĝ[hd[̀ĉĥq̀s[̂b[jssĥhbcjq[gbvp̀cdĵhbc[]ebv[̂_̀[abĉejĝbe[d_jqq[m̀[
ènhd̀s[̂b[è]q̀ĝ[̂_ĵ[̂_̀[�wc̀e�d[�̀pèd̀ĉĵhǹ[hd[jqdb[db[̀ĉĥq̀sx
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TUVWXyXV[[lqq[cb̂hg̀d[̂b[m̀[khǹc[_̀èfcs̀e[d_jqq[m̀[hc[weĥhck[jcs[vjt[m̀[khǹco[d̀eǹso[be[vjs̀[���[mt[s̀pbdĥhck[̂_̀[
djv̀[hc[̂_̀[~cĥ̀s[�̂ĵ̀d[vjhq[jssèdd̀s[̂b[̂_̀[jf̂_beh�̀s[èpèd̀ĉĵhǹ[�j������������� �¡¢£�¤¥¤¦¥¤�§�̈©ª«x�ª̈[
_̀èb]�[b][̂_̀[pjêt[̂b[m̀[cb̂h]h̀so[pbd̂pjhs[jcs[èkhd̂̀ès[be[g̀êh]h̀s[wĥ_[è̂fec[èg̀hp̂[èrf̀d̂̀s¬[��[mt[s̀pbdĥhck[
_̂̀[djv̀[]be[bǹechk_̂[s̀qhǹet[�pèpjhs[mt[be[mhqq̀s[̂b[̂_̀[pjêt[khnhck[cb̂hg̀�[wĥ_[®̀s̀ejq[��pèdd[be[b̂_̀e[
cĵhbcjqqt[ègbkch�̀s[bǹechk_̂[s̀qhǹet[d̀enhg̀[jssèdd̀s[̂b[̂_̀[jf̂_beh�̀s[èpèd̀ĉĵhǹ[b][̂_̀[pjêt[̂b[m̀[cb̂h]h̀s¬[
be[�̄�[mt[s̀qhǹehck[̂_̀[djv̀[hc[p̀edbc[̂b[̂_̀[djhs[jf̂_beh�̀s[èpèd̀ĉĵhǹ[b][dfg_[pjêtx[[°b̂hg̀[s̀pbdĥ̀s[hc[̂_̀[vjhq[
hc[jggbesjcg̀[wĥ_[̂_̀[pebnhdhbcd[_̀èb][d_jqq[m̀[̀]]̀ĝhǹo[fcq̀dd[b̂_̀ewhd̀[d̂ĵ̀s[hc[̂_̀[lkè̀ v̀ ĉo[]ebv[jcs[j]̂̀e[
_̂̀[]bfê_[�±̂_�[sjt[c̀�̂[]bqqbwhck[̂_̀[sĵ̀[pbd̂vje|̀s[bc[̂_̀[̀cǹqbp̀[gbĉjhchck[dfg_[cb̂hg̀o[be[w_̀c[jĝfjqqt[
èg̀hǹso[w_hg_̀ǹe[hd[̀jeqh̀ex[[°b̂hg̀[khǹc[hc[jct[b̂_̀e[vjcc̀e[d_jqq[m̀[̀]]̀ĝhǹ[bcqt[h][jcs[w_̀c[èg̀hǹs[mt[̂_̀[
pjêt[̂b[m̀[cb̂h]h̀sx[[lqq[cb̂hg̀d[̂b[m̀[khǹc[̂b[̂_̀[pjêh̀d[_̀è̂b[d_jqq[m̀[d̀ĉ[̂b[be[vjs̀[ĵ[̂_̀[jssèdd[d̀̂[]bê_[hc[̂_hd[
�̀ĝhbc[�̄x²x[[³t[khnhck[̂_̀[b̂_̀e[pjêh̀d[ĵ[q̀jd̂[d̀ǹc[�́�[sjt�d[weĥ̀̂ c[cb̂hg̀[̂_̀èb]o[̂_̀[pjêh̀d[_̀è̂b[d_jqq[_jǹ[̂_̀[
ehk_̂[̂b[g_jck̀[̂_̀he[èdp̀ĝhǹ[jssèdd̀d[jcs[dp̀gh]t[jd[̂_̀he[èdp̀ĝhǹ[jssèdd̀d[]be[̂_̀[pfepbd̀[_̀èb][jcs[b̂_̀e[
jssèdd[hc[̂_̀[~cĥ̀s[�̂ĵ̀d[b][lv̀ehgjx[[z_̀[pjêh̀d[_̀è̂b[jèµ

x�[[z_̀[�wc̀eµ[¶·f̂cjv[̧jqq̀t[àĉejq[�g_bbq[uhd̂ehĝ¶
[[[[[[[l̂^̀ĉhbcµ[¹hqq[®hkjèqqjo[uhd̂ehĝ[zèjdfèe[

x[[[[z_̀[abĉejĝbe¬
[[[[[[[[l̂^̀ĉhbcµ

x̄[[[[z_̀[leg_ĥ̀ĝµ[¶º»¼u[leg_ĥ̀ĝdo[·a¶
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TTTTTTTUVVWXVYZX[T\]̂VW_T̀]abW_cT

deTTTTfgWThZXbV_aiVYZXTj]X]kW_cTlf_YVZXThZXbV_aiVYZXl
TTTTTTTUVVWXVYZX[

mnopqrqsTfgWTt]_VYWbTYuWXVYvYWuTYXTw]_]k_]tgTxydzdxTgW_W{|TuWbYkX]VWT]XuT]ttZYXVTVgZbWTtW_bZXbTYuWXVYvYWuT]bTVgWY_T
_Wt_WbWXV]VY}WbcT_WbtWiVY}Ŵ|cTVZT_WiWY}WT]̂̂TXZVYiWbT]XuTiZ~~aXYi]VYZXbTgW_WaXuW_T]XucTVZTVgWTW�VWXVTZvTVgWY_T
Z{̂Yk]VYZXbTgW_WaXuW_cTVZT]iVTvZ_TVgW~TYXT]̂̂T_WbtWiVbdTT�YVgW_Tt]_V|T~]|TuWbYkX]VWTv_Z~TVY~WTVZTVY~WcT{|T]tt_Zt_Y]VWT
�_YVVWXTXZVYiWTVZTVgWTZVgW_Tt]_VYWbdmnopq�n�Ybi_Y~YX]VYZXTYXT�~t̂Z|~WXV
mnopq�qonn�XT]iiZ_u]XiWT�YVgT�WiVYZXT�����TZvTVgWT�]{Z_T�]�TZvTVgWTbV]VWTZvT�W�T�Z_�cTYVTYbT]k_WWuTVg]V[
dxTT�XTVgWTgY_YXkTZvTW~t̂Z|WWbTvZ_TVgWTtW_vZ_~]XiWTZvTVgYbTiZXV_]iVTZvT]X|Tba{�iZXV_]iVTgW_WaXuW_cTXZ_ThZXV_]iVZ_cT
ba{�iZXV_]iVZ_cTXZ_T]X|TtW_bZXT]iVYXkTZXT{Wg]̂vTZvTbaigThZXV_]iVZ_TZ_Tba{�iZXV_]iVZ_Tbg]̂̂T{WT_W]bZXTZvT_]iWcT
i_WWucTiẐZ_TZ_TX]VYZX]̂TZ_YkYXTuYbi_Y~YX]VWT]k]YXbVT]X|TiYVY�WXTZvTVgWT�V]VWTZvT�W�T�Z_�T�gZTYbT�a]̂YvYWuT]XuT
]}]Ŷ]{̂WTVZTtW_vZ_~TVgWT�Z_�TVZT�gYigTVgWTW~t̂Z|~WXVT_Ŵ]VWbd

d�TT�ZThZXV_]iVZ_cTba{�iZXV_]iVZ_cTXZ_T]X|TtW_bZXTZXTgYbT{Wg]̂vTbg]̂̂cTYXT]X|T~]XXW_cTuYbi_Y~YX]VWT]k]YXbVTZ_T
YXVY~Yu]VWT]X|TW~t̂Z|WWTgY_WuTvZ_TVgWTtW_vZ_~]XiWTZvT�Z_�TaXuW_TVgYbThZXV_]iVTZXT]iiZaXVTZvT_]iWcTiẐZ_cT
i_WWucTTX]VYZX]̂TZ_YkYXTZ_T]X|TZVgW_Tî]bbYvYi]VYZXTZvTtW_bZXbTbWVTvZ_VgTYXTVgWT�W�T�Z_�T�V]VWT̀a~]XT�YkgVbT
�]�TaXuW_TW~t̂Z|~WXVTuYbi_Y~YX]VYZXTt_Z}YbYZXbTbWVTvZ_VgTVgW_WYXdd

dyTTfgW_WT~]|T{WTuWuaiVWuTv_Z~TVgWT]~ZaXVTt]|]{̂WTVZTVgWThZXV_]iVZ_T]TtWX]̂V|TZvTvY}WTgaXu_WuTuẐ̂]_bTvZ_TW]igT
tW_bZXTvZ_TW]igTi]̂WXu]_Tu]|Tua_YXkT�gYigTbaigTtW_bZXT�]bTuYbi_Y~YX]VWuT]k]YXbVTZ_TYXVY~Yu]VWuTYXT}YẐ]VYZXT
ZvTVgWTt_Z}YbYZXbTZvTVgWThZXV_]iVd

deTTfgYbThZXV_]iVT~]|T{WTi]XiŴ̂WuTZ_TVW_~YX]VWuT{|TVgWT��XW_T]XuT]̂̂T~ZXYWbTuaWTZ_TVZT{WiZ~WTuaWTgW_WaXuW_T
~]|T{WTvZ_vWYVWuTvZ_T]TbWiZXuTZ_T]X|Tba{bW�aWXVT}YẐ]VYZXTZvTVgWTVW_~bTZ_TiZXuYVYZXbTZvTVgYbTbWiVYZXTZvTVgWT
hZXV_]iVd

d�TTfgWT]vZ_Wb]YuTt_Z}YbYZXbTZvTVgYbTbWiVYZXTbg]̂̂T{WT̂Y~YVWuTVZTZtW_]VYZXbTtW_vZ_~WuT�YVgYXTVgWTVW__YVZ_Y]̂T
Ŷ~YVbTZvTVgWT�V]VWTZvT�W�T�Z_�d

mnopq�qoqoTw_WvW_WXiWTYXT�~t̂Z|~WXVT�TfgYbThZXV_]iVTbg]̂̂T{WT}ZYuTYvTt_WvW_WXiWTYXTW~t̂Z|~WXVTYbTXZVTkY}WXTVZT
_WbYuWXVbTZvT�W�T�Z_�T�V]VWTYXT]iiZ_u]XiWT�YVgTVgWTt_Z}YbYZXbTZvTT�WiVYZXT���TZvTVgWT���T�]{Z_T�]�d

mnopq�qsT�XTVgWTW}WXVTZvT]X|T{_W]igTZvTVgYbT�]__]XV|cTVgWThZXV_]iVZ_Tbg]̂̂T_WbVZ_WTVgWT\Z_�TVZTVgWTb]~WT̂W}ŴTZvT
tW_vZ_~]XiWT]bT�]__]XVWuTgW_WYXcTZ_T_Wt]Y_TZ_T_Wt̂]iWTVgWT\Z_�T�YVgTiZXvZ_~YXkTt_ZuaiVTbZT]bTVZT~YXY~Y�WTYXVW__atVYZXTVZT
��XW_�bTZXkZYXkT{abYXWbbTt_ZiWbbWbcTVY~WT{WYXkTZvTVgWTWbbWXiWcT]VThZXV_]iVZ_�bTbẐWTiZbVT]XuTW�tWXbWdTTfgYbT�]__]XV|T
uZWbTXZVTW�VWXuTVZTiZ__WiVYZXTZvT��XW_�bTW__Z_bTYXTu]V]TWXV_|TZ_Tu]V]TiZX}W_bYZXd

mnopq�qpTfgYbT�]__]XV|Tbg]̂̂Tba_}Y}WT{W|ZXuTVW_~YX]VYZXTZ_TW�tY_]VYZXTZvTVgWThZXV_]iVd
mnopq�q�T�ZVgYXkTYXTVgYbT�]__]XV|Tbg]̂̂T{WTiZXbV_aWuTVZT̂Y~YVT]X|T_YkgVbTZ_T_W~WuYWbTZVgW_�YbWT]}]Ŷ]{̂WTaXuW_TVgYbT
hZXV_]iVd

mnopq�q�TfgWThZXV_]iVZ_cTba{iZXV_]iVZ_bcTbatt̂YW_bcT}WXuZ_bcT]X|TZvTVgWY_TW~t̂Z|WWbTZ_TZVgW_T]aVgZ_Y�WuTWXVYV|Tbg]̂̂T
YXuW~XYv|T]XuTgẐuTVgWTU_igYVWiVcTVgWT�XkYXWW_bcTVgWY_T_WbtWiVY}WTZvvYiW_bcTuY_WiVZ_bcTt]_VXW_bcTiZXbâV]XVbT]XuTW~t̂Z|WWbT
g]_~̂WbbTv_Z~cT]XuTbg]̂̂Tt]|cT]̂̂TiZbVbcT̂Y]{ŶYVYWbcTu]~]kWbT]XuTW�tWXbWbT�YXîauYXkT]VVZ_XW|�bTvWWbT]XuTW�tWXbWb�T]_YbYXkT
ZaVTZvT]X|Tî]Y~T_Ŵ]VWuTVZTVgWTv]Ŷa_WTZvTVgWT\Z_�T]Xu�Z_TW�aYt~WXVTVZT{WT�W]_T����TiZ~t̂Y]XVd

mnopq�ThZXV_]iVZ_Tbg]̂̂TiZ~t̂|T�YVgTw_W}]ŶYXkT\]kWT�]VWbT]bTYbbaWuT{|TVgWT���T�Wt]_V~WXVTZvT�]{Z_TvZ_TVgWT
Ẑi]VYZXT]XuTua_]VYZXTZvTVgYbTt_Z�WiVd

mnopq�qoTfgWThZXV_]iVZ_Tbg]̂̂TiZ~t̂|T�YVgT]̂̂TZvTVgWTt_Z}YbYZXbTZvTVgWT�~~Yk_]VYZXT�WvZ_~T]XuThZXV_ẐTUiVTZvTx��zT
]XuT_Wkâ]VYZXbTt_Z~âk]VWuTta_ba]XVTVgW_WVZT]XuTbg]̂̂T_W�aY_WTYVbTba{iZXV_]iVZ_bTVZTiZ~t̂|T�YVgTb]~WdTTfgWT
hZXV_]iVZ_Tbg]̂̂T]XuTuZWbTgW_W{|T]k_WWTVZTvâ̂|TYXuW~XYv|cTt_ZVWiVcTuWvWXucT]XuTgẐuTg]_~̂WbbTVgWT��XW_cT��XW_�bT
]kWXVbT]XuTW~t̂Z|WWbTv_Z~T]XuT]k]YXbVT]XuTtWX]̂VYWbcTvWWbcTiZbVbcT̂Y]{ŶYVYWbcTbaYVWbcTî]Y~bcTZ_TW�tWXbWbTZvT]X|T�YXuTZ_T
X]Va_WcTYXîauYXkT_W]bZX]{̂WT]VVZ_XW|�bTvWWbcT]_YbYXkTZaVTZvTZ_T_WbâVYXkTv_Z~T]X|T}YẐ]VYZXTZ_T]̂̂WkWuT}YẐ]VYZXTZvTVgWT
t_Z}YbYZXbTZvTb]YuT̂]�bTYXTiZXXWiVYZXT�YVgTVgWT�Z_�TtW_vZ_~WuTgW_WaXuW_d
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efghijigklmmknopqrstmknprsrusqkuqovkwskxywqkzrsxpt{x|k}yoxyopkuqovkwskxyok~tq{umwso|k�o~wswso|krpksouxopk�osvop|kqytmmk
ws{muvoktmmkrxyopk�osvopq�ktsvkxyokqws�umtpkqytmmkws{muvokxyoknmuptmktsvk�w{ok�opqt�kk�wxmoqkr�ktpxw{moq|kntpt�ptnyq|ktsvk
qu�ntpt�ptnyqktpok�rpk{rs�oswos{okrsm�|ktsvksowxyopkmw~wxqksrpkt~nmw�woqkxyoknpr�wqwrsqkr�kxywqkzrsxpt{xkwskwx�kk�yokuqok
yopowskr�kxyok}rp�k�ws{muvws��|k}yosk�rmmr}ws�kts�k�osoptmkqxtxo~osx|kxop~|krpk~txxop|kqytmmksrxk�ok{rsqxpuovkxrkmw~wxk
qu{ykqxtxo~osx|kxop~|krpk~txxopkxrkxyokqno{w�w{kwxo~qkrpk~txxopqkqoxk�rpxykw~~ovwtxom�k�rmmr}ws�kqu{yk}rp�krpkxrkqw~wmtpk
wxo~qkrpk~txxopq|k}yoxyopkrpksrxksrs�mw~wxws�kmts�ut�ok�qu{yk}rpvqktqk�}wxyruxkmw~wxtxwrs�krpk��uxksrxkmw~wxovkxr��|krpk
}rpvqkr�kqw~wmtpkw~nrpxkwqkuqovk}wxykpo�opos{okxyopoxr|k�uxkptxyopkqytmmk�okvoo~ovkxrkpo�opkxrktmmkrxyopkwxo~qkrpk~txxopqk
xytxk{rumvkpotqrst�m�k�tmmk}wxywskxyok�prtvoqxknrqqw�mokq{rnokr�kqu{yk�osoptmkqxtxo~osx|kxop~krpk~txxop�

efghiji�k�yoso�opknrqqw�mo|kot{yknpr�wqwrskr�kxywqkl�poo~osxkqytmmk�okwsxopnpoxovkwsktk~tssopktqkxrk�oko��o{xw�oktsvk
�tmwvkusvopktnnmw{t�mokmt}�kk��|kyr}o�op|ktsvknpr�wqwrskr�kxywqkl�poo~osx|krpknrpxwrskxyopor�|kwqknpryw�wxovk��kmt}krpk
�rusvkws�tmwvkusvopkts�kmt}|krsm�kqu{yknpr�wqwrskrpknrpxwrskxyopor�kqytmmk�okwso��o{xw�o|k}wxyruxkwskts�k~tssopk
ws�tmwvtxws�krpkt��o{xws�kxyokpo~twsws�knpr�wqwrsqkr�kxywqkl�poo~osxkrpk�tmwvknrpxwrsqkr�kqu{yknpr�wqwrs|k}yw{yktpok
yopo��kvoo~ovkqo�opt�mo�

efghijihk�t{ykntpx�kyopoxrkt�pooqkxrkvrktmmkt{xqktsvkxyws�qktsvkxrk~t�o|ko�o{uxoktsvkvomw�opkqu{yk}pwxxoskwsqxpu~osxq|k
tqkqytmmk�pr~kxw~ok�okpotqrst�m�kpo�uwpovkxrk{tpp�kruxkxyokxop~qktsvknpr�wqwrsqkr�kxyokzrsxpt{xk�r{u~osxq�

efghig�f����f�������k�ywqkzrsxpt{xkqytmmk�ok�rwvkw�kxyokzrsxpt{xrpk�twmqkxrkwsqxtmm|k~twsxtws|ktsvko��o{xw�om�krnoptxok
tnnmwts{oqktsvk~oxyrvqk�rpkxyokomw~wstxwrskr�kytp~�umkvuqxk}yosktkytp~�umkvuqxkqytmmkyt�ok�ooskwvosxw�wovkwsk
t{{rpvts{ok}wxyk�o{xwrsk��� kr�kxyok¡t�rpk¡t}kr�kxyok�xtxokr�k¢o}k£rp��

efghiggk�t{ykzrsxpt{xrpkwqkr�mw�txov|k��k�wpxuokr�kosxopws�kwsxrktk{rsxpt{xk}wxykxyok¤}sop|kxrkwsqupokxytxkt�qrmuxom�ksrk
tq�oqxrqk{rsxtwsws�k~txopwtmkwqkuqovkwsk{rs¥us{xwrsk}wxykxywqk}rp��kk�xkwqkxyokwsvw�wvutmknpw~ok{rsxpt{xrp¦qkqrmok
poqnrsqw�wmwx�kxrknpr�wvoktqqupts{okxytxksrktq�oqxrqk{rsxtwsws�k~txopwtmkwqk�uwmxkwsxrkxyok{rsqxpu{xwrs|ksrpkvroqkts�k
o�uwn~osxkuqovkwskxyok{rsqxpu{xwrsk{rsxtwskts�ktq�oqxrqk{rsxtwsws�k~txopwtm�kk��ktq�oqxrqk{rsxtwsws�k~txopwtmkwqk�rusv|k
txkts�kxw~okvupws�krpkt�xopkxyok{rsqxpu{xwrskwqk{r~nmoxov|kwxkqytmmk�okxyokpoqnrsqw�wmwx�kr�kxyoknpw~ok{rsxpt{xrpk}yrk
wsqxtmmovkqtwvk~txopwtmkxrkpo~r�okwxktsvkponmt{okwxk}wxykso}ksrs�tq�oqxrqk{rsxtwsws�k~txopwtm|ktqknopk�ovoptm|kqxtxoktsvk
mr{tmk~tsvtxoq|ktmmkxyowpko~nmr�ooq|kt�osxq|krpkqop�tsxqkrpkts�kxywpvkntpxwoqkws{muvws�k�uxksrxkmw~wxovkxrkxyok¤}sopktsvk
xyoklp{ywxo{x|kqop�tsxqkrpko~nmr�ooqkrskt{{rusxkr�knopqrstmkws¥up�krpkvotxykrpknprnopx�kvt~t�ok{tuqovk��|ktpwqws�kruxk
r�|krpkwskts�k}t�kws{wvosxtmkxr|krpkwsk{rsso{xwrsk}wxykxyoknop�rp~ts{okr�kxyok}rp�kyopousvop�kk�ywqknpr�wqwrsk}wmmk�ok
mw~wxovkrsm�kxrkxyoko�xosxkpo�uwpovk��kmt}�

§̈©ª«¬fg®fff©̈ ª̄°§©ª±°f±̈f²³²́°²ª±°f±µf©�f«±°©̈§«©
efg®igf©¶�·̧¹��̧º¹f»¼f�½¶f«º¹���¾�º�
efg®igigk�yokzrsxpt{xrpk~t�kxop~wstxokxyokzrsxpt{xkw�kxyok�rp�kwqkqxrnnovk�rpktknopwrvkr�k¿Àk{rsqo{uxw�okvt�qkxypru�yk
srkt{xkrpk�tumxkr�kxyokzrsxpt{xrp|ktk�u�{rsxpt{xrp|ktk�u��qu�{rsxpt{xrp|kxyowpkt�osxqkrpko~nmr�ooq|krpkts�krxyopknopqrsqk
rpkosxwxwoqknop�rp~ws�knrpxwrsqkr�kxyok�rp�|k�rpkts�kr�kxyok�rmmr}ws�kpotqrsq�

ig �qquts{okr�ktskrpvopkr�ktk{rupxkrpkrxyopknu�mw{ktuxyrpwx�kyt�ws�k¥upwqvw{xwrskxytxkpo�uwpoqktmmk�rp�kxrk�ok
qxrnnov�krp

i� lskt{xkr�k�r�ops~osx|kqu{yktqktkvo{mtptxwrskr�kstxwrstmko~op�os{�|kxytxkpo�uwpoqktmmk�rp�kxrk�ok
ÁÂÃÄÃÅÄÃÆÇÈÉÊËÌËÍËÊÎ

qxrnnov�

efg®igi�kk�Ïtpt�ptnyk¤~wxxov�

efg®igihk��krsokr�kxyokpotqrsqkvoq{pw�ovkwsk�o{xwrsk Ð� � ko�wqxq|kxyokzrsxpt{xrpk~t�|kunrsk¿Àkvt�q¦ksrxw{okxrkxyok¤}sop|k
zrsqxpu{xwrskÑtst�opktsvklp{ywxo{x|kxop~wstxokxyokzrsxpt{xktsvkpo{r�opk�pr~kxyok¤}sopknt�~osxk�rpk�rp�ko�o{uxov|ktqk
}ommktqkpotqrst�mokr�opyotvktsvknpr�wxkrsk�rp�ksrxko�o{uxov|ktsvk{rqxqkws{uppovk��kpotqrskr�kqu{ykxop~wstxwrsk�rpkqu{yk
o�o{uxovk}rp�k}yw{ykytqksrxkrxyop}wqok�oosk{r~nosqtxov��

efg®igi®k��kxyok�rp�kwqkqxrnnovk�rpktknopwrvkr�kÒÀk{rsqo{uxw�okvt�qkxypru�yksrkt{xkrpk�tumxkr�kxyokzrsxpt{xrp|ktk
�u�{rsxpt{xrp|ktk�u��qu�{rsxpt{xrp|krpkxyowpkt�osxqkrpko~nmr�ooq|krpkts�krxyopknopqrsqknop�rp~ws�knrpxwrsqkr�kxyok
�rp�k�o{tuqokxyok¤}sopkytqkponotxovm�k�twmovkxrk�um�wmmkxyok¤}sop¦qkr�mw�txwrsqkusvopkxyokzrsxpt{xk�r{u~osxqk}wxyk
poqno{xkxrk~txxopqkw~nrpxtsxkxrkxyoknpr�poqqkr�kxyok�rp�|kxyokzrsxpt{xrpk~t�|kunrsk¿Àkktvvwxwrstmkvt�q¦ksrxw{okxrkxyok
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STUVWXYZ[U\]Ŵ_]̀[UYabUbcVWYbUdYeW_f̀]V_]XY]VWg̀Ub]VY]fVYZ[U]Wb_]YbUdYWV_[hVWYiW[gY]fVYSTUVWYb\YjW[h̀dVdỲUY
kV_]̀[UYlmnlnon

pqrstuqvwxyz{|}z~{q��q}�wq��{wxq�~xq�|��w
pqrstutrY�fVYSTUVWYgb�Y]VWg̀Ub]VY]fVYZ[U]Wb_]ỲiY]fVYZ[U]Wb_][W

tr YWVî\V\Y[WYib̀�\Y][Y\̂jj��YY\̂iì_̀VU]Y\�̀��VdYT[W�VW\Y[WY\̂]̀b��VYgb]VẀb�\Y[WYV�̂ j̀gVU]Y][Y_[gj�V]VY]fVY
�[W�ỲUYbYd̀�̀cVU]XYViì_̀VU]XY]̀gV��XYT[W�gbU�̀�VXY\�̀��î�YbUdY_bWVî�YgbUUVW��

tu ib̀�\Y][Ygb�VYjW[gj]Yjb�gVU]Y][Yk̂�_[U]Wb_][W\Y[WY\̂jj�̀VW\ỲUYb__[WdbU_VYT̀]fY]fVYWV\jV_]̀hVY
bcWVVgVU]\Y�V]TVVUY]fVYZ[U]Wb_][WYbUdY]fVYk̂�_[U]Wb_][W\Y[WY\̂jj�̀VW\�

t� d̀\WVcbWd\Ybjj�̀_b��VY�bT\XY\]b]̂]V\XY[Wd̀UbU_V\XY_[dV\XYŴ�V\YbUdYWVĉ�b]̀[U\XY[WY�bTî�Y[WdVW\Y[iYbY
ĵ��̀_Yb̂]f[Ẁ]��

ts Yd̀\WVcbWd\Y]fVỲU\]Ŵ_]̀[U\Y[iY]fVYeW_f̀]V_]Y[WY]fVYSTUVWXYTfVUY\̂_fỲU\]Ŵ_]̀[U\YbWVY�b\VdY[UY]fVY
WV�̂ ẀVgVU]\Y[iY]fVYZ[U]Wb_]Y�[_̂gVU]\�

����������WVb_fV\YbU�YTbWWbU]�YgbdVY��Y]fVYZ[U]Wb_][WŶUdVWY[WYĵW\̂bU]Y][Y]fVYZ[U]Wb_]Y�[_̂gVU]\�
n�YYYYYYib̀�\Y][YîWÙ\fY]fVYSTUVWYT̀]fYb\\̂WbU_V\Y\b]̀\ib_][W�Y][Y]fVYSTUVWYVh̀dVU_̀UcY]fVYZ[U]Wb_][W�\YYYYY

b�̀�̀]�Y][Y_[gj�V]VY]fVY�[W�ỲUY_[gj�̀bU_VYT̀]fYb��Y[iY]fVYWV�̂ ẀVgVU]\Y[iY]fVYZ[U]Wb_]Yd[_̂gVU]\�
�� ib̀�\Ybi]VWY_[ggVU_VgVU]Y[iY]fVY�[W�Y][YjW[_VVdY_[U]̀Û[̂\��YT̀]fY]fVY_[U\]Ŵ_]̀[UYbUdY_[gj�V]̀[U�
�� ib̀�\Y][Y�VVjY]fVY�W[�V_]YiWVVYiW[gY\]Ẁ�V\XYT[W�Y\][jjbcV\XY\�[Td[TU\XY�[_�[̂]\Y[WY[]fVWYd̀\Ŵj]̀hVY

b_]̀h̀]�Yb\YWV�̂ ẀVdY��Y�bWbcWbjfYonmnoYfVWV[i�Y[W
�� []fVWT̀\VYd[V\YU[]Yî���Y_[gj��YT̀]fY]fVYZ[U]Wb_]Y�[_̂gVU]\nn

pqrstutuY�fVUYbU�Y[iY]fVYWVb\[U\YdV\_Ẁ�VdỲUYkV_]̀[UYlmn�nlYV�̀\]XYbi]VWY_[U\̂�]b]̀[UYT̀]fY]fVYZ[U\]Ŵ_]̀[UYabUbcVWXYY
]fVYSTUVWYgb�XYT̀]f[̂]YjWV�̂d̀_VY][YbU�Y[]fVWYẀcf]\Y[WYWVgVd̀V\Y[iY]fVYSTUVWY]VWg̀Ub]VYVgj�[�gVU]Y[iY]fVY
Z[U]Wb_][WŶj[UY]fWVVY�o Ydb�\�YTẀ]]VUYU[]̀_VYbUdYgb�XŶU�V\\Y[]fVWT̀\VYjW[f̀�̀]VdY��Ybjj�̀_b��VY\]b]̂][W�Y�bTXY
\̂��V_]Y][YbU�YjẀ[WYẀcf]\Y[iY]fVY\̂WV]�¡

tr ¢�_�̂dVY]fVYZ[U]Wb_][WYiW[gY]fVY\̀]VYbUdY]b�VYj[\\V\\̀[UY[iYb��Ygb]VẀb�\XYV�̂ j̀gVU]XY][[�\XYbUdY
_[U\]Ŵ_]̀[UYV�̂ j̀gVU]YbUdYgb_f̀UVW�Y]fVWV[UY[TUVdY��Y]fVYZ[U]Wb_][WYbUdY]b�VYj[\\V\\̀[UY[iY
gb]VẀb�\Y\][WVdY[ii\̀]VY��Y]fVYZ[U]Wb_][W�

tu e__Vj]Yb\\̀cUgVU]Y[iY\̂�_[U]Wb_]\YĵW\̂bU]Y][YkV_]̀[UY£nm�YbUd
t� ¤̀Ù\fY]fVY�[W�Y��YTfb]VhVWYWVb\[Ub��VYgV]f[dY]fVYSTUVWYgb�YdVVgYV�jVd̀VU]nY¥j[UYTẀ]]VUYWV�̂V\]Y

[iY]fVYZ[U]Wb_][WXY]fVYSTUVWY\fb��YîWÙ\fY][Y]fVYZ[U]Wb_][WYbYdV]b̀�VdYb__[̂U]̀UcY[iY]fVY_[\]\ỲU_̂WWVdY
��Y]fVYSTUVWỲUYìÙ\f̀UcY]fVY�[W�YbUdY]fVYZ[U]Wb_][WYT̀��Y�VY�b_�Y_fbWcVdYi[WY_[\]\ỲU_̂WWVdY��Y]fVY
STUVWnn

pqrstut�Y�fVUY]fVYSTUVWY]VWg̀Ub]V\Y]fVYZ[U]Wb_]Yi[WY[UVY[iY]fVYWVb\[U\Y\]b]VdỲUYkV_]̀[UYlmn�nlXY]fVYZ[U]Wb_][WY\fb��Y
U[]Y�VYVU]̀]�VdY][YWV_V̀hVYîW]fVWYjb�gVU]ŶU]̀�Y]fVY�[W�Ỳ\YìÙ\fVdn

pqrstutsY¦iY]fVŶUjb̀dY�b�bU_VY[iY]fVYZ[U]Wb_]Yk̂gYV�_VVd\Y_[\]\Y[iYìÙ\f̀UcY]fVY�[W�XỲU_�̂d̀UcY_[gjVU\b]̀[UYi[WY
]fVYZ[U\]Ŵ_]̀[UYabUbcVW�\YbUdYeW_f̀]V_]�\Y\VWh̀_V\YbUdYV�jVU\V\YgbdVYUV_V\\bW�Y]fVWV��XYbUdY[]fVWYdbgbcV\Y
Ù_̂WWVdY��Y]fVYSTUVWYbUdYU[]YV�jWV\\��YTb̀hVdXY\̂_fYV�_V\\Y\fb��Y�VYjb̀dY][Y]fVYZ[U]Wb_][WnY¦iY\̂_fY_[\]\YbUdY
dbgbcV\YV�_VVdY]fVŶUjb̀dY�b�bU_VXY]fVYZ[U]Wb_][WY\fb��Yjb�Y]fVYd̀iiVWVU_VY][Y]fVYSTUVWnY�fVYbg[̂U]Y][Y�VYjb̀dY][Y]fVY
STUVWY\fb��XŶj[UYbjj�̀_b]̀[UXY�VY_VW]̀ìVdY��Y]fVY¦Ù]̀b�Y�V_̀\̀[UYab�VWYbi]VWY_[U\̂�]b]̀[UYT̀]fY]fVYZ[U\]Ŵ_]̀[UY
abUbcVWXYbUdY]f̀\Y[��̀cb]̀[UYi[WYjb�gVU]Y\fb��Y\̂Wh̀hVY]VWg̀Ub]̀[UY[iY]fVYZ[U]Wb_]n

pqrstutstrY�fVY_[\]\Y[iYìÙ\f̀UcY]fVY�[W�ỲU_�̂dVXYT̀]f[̂]Y�̀g̀]b]̀[UXYb��YWVb\[Ub��VYb]][WUV��\YiVV\XYbdd̀]̀[Ub�Y]̀]�VY_[\]\XY
Ù\̂WbU_VXYbdd̀]̀[Ub�ỲU]VWV\]Y�V_b̂\VY[iYbU�YdV�b�ỲUY_[gj�V]̀UcY]fVY�[W�XYbUdYb��Y[]fVWYd̀WV_]YbUdỲUd̀WV_]YbUdY
_[U\V�̂VU]̀b�YdbgbcV\ỲU_̂WWVdY��Y]fVYSTUVWY��YWVb\[UY[iY]fVY]VWg̀Ub]̀[UY[iY]fVYZ[U]Wb_][WYb\Y\]b]VdYfVWV̀Un

pqrstut�Y¦]Ỳ\YWV_[cÙ§VdY]fb]¡Y�l ỲiYbUY[WdVWYi[WYWV�̀ViỲ\YVU]VWVdY[UY�Vfb�iY[iY]fVYZ[U]Wb_][WYĵW\̂bU]Y][Y�̀]�VYllY[iY]fVY
¥Ù]VdYk]b]V\YZ[dVXY�� YỲiYbU�Y[]fVWY\̀g̀�bWY[WdVWỲ\YVU]VWVdŶUdVWYbU�Y[]fVWYdV�][WYWV�̀ViY�bT\XY�o ỲiYZ[U]Wb_][WYgb�V\Y
cVUVWb�Yb\\̀cUgVU]Yi[WY]fVY�VUVì]Y[iỲ]\Y_WVd̀][W\XY�m ỲiYbYWV_V̀hVWỲ\Ybjj[̀U]VdYi[WY]fVY�VUVì]Y[iỲ]\Y_WVd̀][W\XY[WY�£ ỲiY
bYWV_V̀hVWỲ\Ybjj[̀U]VdY[UYb__[̂U]Y[iỲ]\ỲU\[�hVU_�YbUdY\̂_fYVhVU]Y_[̂�dỲgjb̀WY[WYiŴ\]Wb]VYZ[U]Wb_][W�\YjVWi[WgbU_VY
[iY]fVYZ[U]Wb_]nYYe__[Wd̀Uc��XỲ]Ỳ\YbcWVVdY]fb]Ŷj[UY]fVY[__̂WWVU_VY[iYbU�Y\̂_fYVhVU]XYSTUVWY\fb��Y�VYVU]̀]�VdY][Y
WV�̂V\]Y[iY_[U]Wb_][WY[WỲ]\Y\̂__V\\[WỲUỲU]VWV\]YbdV�̂b]VYb\\̂WbU_VY[iYî]̂WVYjVWi[WgbU_VỲUYb__[WdbU_VYT̀]fY]fVY]VWg\Y
bUdY_[Ud̀]̀[U\Y[iY]fVYZ[U]Wb_]nYY¤b̀�̂WVY][Y_[gj��YT̀]fY\̂_fYWV�̂V\]YT̀]f̀UY]VUY�l̈ Ydb�\Y[iYdV�̀hVW�Y[iY]fVYWV�̂V\]Y
\fb��YVU]̀]�VYSTUVWY][Y]VWg̀Ub]VY]fVYZ[U]Wb_]YbUdY][Y]fVYb__[gjbU�̀UcYẀcf]\Y\V]Yi[W]fỲUY\̂�jbWbcWbjf\Ylmn�nlY]fW[̂cfY
lmn�noYfVWV[inYY¦UYb��YVhVU]\XYjVUd̀UcYWV_V̀j]Y[iYbdV�̂b]VYb\\̂WbU_VY[WYjVWi[WgbU_VYbUdYb_]̂b�YjVWi[WgbU_VỲUY
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STTUVWSXTYZ[\YVY]̂[\_Z̀]XYVZa\SbbZcYZYX[̂[bYWZ[UZdVUTYYWZ]̂[\Z[\YZeUVfZ]̂[\Ẑ[aZU]XZgUVTYaZUVZ]̂[\ZU[\YVZTUX[VST[UVaZ
UXZSZ[̂hYZSXWZhS[YV̂SbZUVZU[\YVZSddVUdV̂S[YZcSâa_Z[\YZTUa[ZUgZ]\̂T\Z]̂bbZcYZcSTfZT\SViYWZSiŜXa[Z[\YZjUX[VST[Zklhm
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dS�hYX[aZa\SbbZcYZhSWYZc�Z̀]XYV_Z\U]Y�YV_Z[UZ[\YZY�[YX[Z[\S[ZalT\ZeUVfZUVZalcTUX[VST[Ẑa_Z]Sa_ZUVZTUlbWZ\S�YZcYYXZ
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Y�YTl[YWẐXZSTTUVWSXTYZ]̂[\Z[\YZjUX[VST[Z�UTlhYX[aZdV̂UVZ[UZ[\YZYggYT[̂�YZWS[YZUgZ[YVĥXS[̂UXZ�[\YZcSâaZgUVZalT\Z
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[\YZVYhŜXWYVZUgZ[\YZeUVf_Z[\YZjUX[VST[Z�UTlhYX[aZa\SbbZVYhŜXẐXZglbbZgUVTYZSXWZYggYT[mZZ
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qr U_\XYYbZ̀\ZX\gUVỲYZ̀aYZUY_]\_gW[XYZ\]Z̀aYZn\_oZ[\̀Z̀Y_gd[ẀYbpZW[b
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WXWUWYU]eVoWUaWXVrbVeYZ\VYdU]̀V̂[[T̀̀]X[]V̂dVUa]V]p]XUV�WpWX�V̀W\]VÛV\T[aVhgYW_V̂̀VoWUaWXVrbVeYZ\VYdU]̀VUa]V[gYW_YXUVdẀ\UV
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wu eY_Y�]\VWX[T̀̀]eVSZVUa]VnoX]̀Vd̂̀ V̀]XUYgV]�i]X\]\�Vd̂̀Vĝ\\]\V̂dVT\]�VWX[̂_]�Vì̂ dWU�VdWXYX[WX��V
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Y[[̂ èYX[]VoWUaV�̀UW[g]Vb�lV

stuvw�t¦�|{|��t¤~}|�|z�
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STUVWXVYZ[WZU[\VZUVZ][UV̂_̀XT[aT̂Yb̀XVYZ[cVXdỲX[W[UTeV̂VYZ[dWfVZ][\TTZ[aTZUTaTUg[hZbT̂̂[XdT[iZVXVWb[jTeV̂VYZ[kWlTa[
WZU[Wbb[WmmTeXTU[_WaXVT̂[W]aTTn[XdT[iZVXVWb[jTeV̂VYZ[kWlTa[cVbb[ZYX[UTeVUT[UV̂_̀XT̂[\TXcTTZ[XdT[oYZXaWeXYa[WZU[_TâYẐ[
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qrstuvu�us[�VXdTa[_WaXx[SWxn[cVXdVZ[��[UWx̂[maYS[XdT[UWXT[Ym[aTeTV_X[Ym[WZ[VZVXVWb[UTeV̂VYZn[UTSWZU[VZ[caVXVZ][XdWX[XdT[
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~Z��t�ZZZ����������U��U�����
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������������� �¡��¢
TUVXYU���³��²¥���U¥��U±½���³��¥����U±�¥��¥��£
TUVXYXVZ}aap\obnp_Zomj_kZbgjZk]bgjb̀jkZlm̀Zdb]_̀\bpZlq̀g\k̂_jZbgjZfm̀�Z\gk]bpp_jZk̂bppZ\gopqj_ZbppZk]b]_ZpbfkeZpmobpZ
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c̀YaUZZt̀aWdX̂ẀdkZn_ggZ�YZ�X̂pẐ{XdjY\Zh̀dZXggZh_aYkZ_ec̀kY\Zh̀dZhXgkYZh_dYZXgXdekU
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nYg\_ajZ̀dẐ]WW_ajZ̀cYdXW_̀akZeXvẐX]kYZ_ja_W_̀aZ̀dZY�cg̀k_̀aZ̀hZk]̂{ZeXWYd_XgkU
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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



15 March 2021 Putnam Valley Central School District
Construction Documents Capital Projects Phase 2
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations

00 70 02 - 1 Insurance Rider

Section 00 70 02

Insurance Rider
(Supplement to Article 11 of Section 00 70 00, AIA A201-07 for 

Insurance Requirements for this Project)

Name of Insurance Producer:

Name of Insured:

The Contractor shall purchase and maintain during the life of the contract insurances as listed 
herein.  This insurance must be purchased from a New York State licensed, A.M. Best Rated "A" 
or "A+" carrier.  The Owner, the Architect, their Consultants and Subconsultants shall, with the 
exception of Worker's Compensation and Employer's Liability Insurance, be named as additional 
named insureds on a primary and non-contributory basis.  Contractor must submit additional 
insured endorsements to the District for approval.

At least ten (10) working days prior to the commencement of the Work, the Contractor and all 
Subcontractors shall submit to the Owner, through the Architect, a Certificate of Insurance (AIA 
Form G705) or Accord 25-s showing evidence of insurance coverage as required by these 
documents.  The standard Accord Form of Certificate of Insurance or insurance carrier certificate 
will be acceptable for employer's liability and statutory Disability.  Submit all Workers’ 
Compensation Certificates on form C-105.2, or if funded though the New York State Insurance 
Fund, on form U-26.3.

All Certificates of Insurance must be signed by a licensed agent or authorized representative of 
the insurance carrier.

The certificate shall be issued to the Owner with a provision that in the event the policies are 
either canceled or diminished, at least 30 days prior notice thereof shall be given to the Owner.  

The insurance required for this project shall be written for not less than limits of liability specified in 
this attachment or otherwise within the Contract Documents or required by law, whichever 
coverage is greater. Coverages, whether written on an occurrence or claims-made basis, shall be 
maintained without interruption from date of commencement of the Work until date of final 
payment and termination of any coverage required to be maintained after final payment.  

.1 General Liability: (Occurrence Form) – Limits Per Project using ISO Form CG 00 01 
07 98 or later date

$2,000,000 General Aggregate
$1,000,000 Products/Completed Operations
$1,000,000 Personal and Adv. Injury
$1,000,000 Occurrence
$   50,000 Fire Damage
$    5,000 Medical Expense
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Coverage to include Broad Form Property Damage, Contractual Liability, 
Independent Contractors, and Personal Injury.  No exclusion for XCU or 
hazards shall be endorsed to the Policy.

Products and Completed Operations Coverage to be kept in force for 12 
months after final payment; a renewal certificate is to be submitted for the 
project if the coverage renews in less than 12 months following the 
completion of the project.

Coordinate requirements for additional insurance covering contractual 
obligations assumed by Contractor as established in Articles 3.18 and 10.3 
of these Conditions by using Endorsement ISO Form B, CG2010 11/85 or 
CG 20 10 10/01 plus CG 20 37 10/01 or equivalent.  This endorsement must 
also reflect that the coverage provided is Primary and Non-Contributory.  
Waiver of Subrogation applies to all policies for all additional insureds.

.2 Auto Liability to cover ALL autos; or Owned, Hired, Leased and Non-Owned Autos.

$1,000,000 Combined Single Limit or
$   500,000 Bodily injury (per person)
$1,000,000 Bodily injury (per accident)
$   500,000 Property Damage
$       5,000 Medical Payments

.3 Excess Liability:  Insurance is to cover all stated insurance coverages listed within this 
Attachment

$2,000,000 Each Occurrence
$2,000,000 Aggregate
$     10,000 Retention (Maximum)

.4 Workers' Compensation

Statutory Part A
Statutory Disability
Employer's Liability Part B
$   500,000 Each Accident
$1,000,000 Disease Policy Limit
$   500,000 Disease Each Employee

.5 Hazardous Material Coverage

Hazardous material liability insurance as 
follows: 

$1,000,000 occurrence/$2,000,000 aggregate, 
including products and completed operations.  

Such insurance shall include coverage for the Contractor's operations including, but not 
limited to, removal, replacement enclosure, encapsulation and/or disposal of asbestos, or 
any other hazardous material, along with any related pollution events, including coverage 
for third-party liability claims for bodily injury, property damage and clean-up costs.  If a 
retroactive date is used, it shall pre-date the inception of the Contract. 
If motor vehicles are used for transporting hazardous materials, the Contractor shall 
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provide pollution liability broadened coverage (ISO endorsement CA 9948) as well as 
proof of M CS 90. 
Coverage shall fulfill all requirements of the Contract and General Conditions and shall 
extend for a period of three (3) years following acceptance by the Owner of the Certificate 
of Completion. 

.6 Testing Company Errors and Omission Insurance
$1,000,000 Each Occurrence
$2,000,000 Aggregate
for the testing and other professional acts of the Contractor performed under the contract 
with the Owner.

Further, Contractor shall require all Subcontractors to carry similar insurance coverages and limits 
of liability as set forth above and adjusted to the nature of Subcontractors' operations and submit 
same to Owner for approval prior to start of any Work.  

Further, it is not the intention of these insurance requirements to require each Subcontractor, 
vendor or material man involved in the work to provide “excess” coverage in the amounts stated 
herein but the “excess” limit shall be at least 2 times the contract sum entered into between the 
individual Contractor and the particular Subcontractor, vendor or material man but not less than 
$1,000,000.00, each occurrence, $3,000,000 aggregate and $10,000 retention (Maximum).

In the event Contractor fails to obtain the required certificates of insurance from the Subcontractor 
and a claim is made or suffered, the Contractor shall indemnify, defend and hold harmless Owner, 
Architect, Engineers, Consultants and Subconsultants and their agents or employees from any 
and all claims for which the required insurance would have provided coverage.  This indemnity 
obligation is in addition to any other indemnity obligation provided in the Contract.

The following shall be included as Additional Insureds

 School District (NAME), Members of the Board of Education, any officer, member of its staff, 
employee, or representative of school district.

 KG+D Architects, PC, and ALL consultants listed on the cover of the 
PROJECT/SPECIFICATIONS MANUAL

Proof of Insurance shall show the following Insureds and Holder:
(a) Certificate Holder: 
(b) Additional Named Insureds, on a primary basis:

Owner
Architect
Construction Manager, if applicable
Consultants
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 01 10 00 - 1 Description of Work 

SECTION 01 10 00 
 

DESCRIPTION OF WORK 
 
1.01 GENERAL PROJECT DESCRIPTION 

A. Bids shall be received in accordance with the New York State Public Bidding 
Laws; this project will be executed under Single Prime Contract as noted in the 
"Special Instructions to Bidders." 

B. Scope Statement - For purposes of establishing the specific items of Work a listing 
of the "general scope" is included below. 
 
This "scope" listing is to be considered as for information only; failure to list any 
item of work therein required to complete the Work will not relieve any Contractor 
from providing that work and all ancillary items necessary to complete same in 
accordance with the Contract Documents.   
 
The general items of work applicable to the Project are included in the companion 
Technical Specifications and as depicted on the accompanying Contract Drawings. 
 
The accompanying technical sections establish all governing requirements set 
forth in Part 1 as well as supplemental general items of Scope; Part 2, for all 
material requirements and Part 3, for all execution and workmanship requirements. 
 

C. 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 visit the site and verify all existing conditions. 

D. The Contractor's attention is directed to Articles 6.1.4 through 6.2.1.2 of Section 
007000, which required coordination of this Contractor's work with the work and 
progress of other separate contracts. 

E. SECURITY PROVISIONS 
1. All Contractors' employees shall use a single means of access and egress, 

except in the case of emergency, to be designated by the General 
Contractor. 

2. Each Contractor and each Subcontractor shall require his employees, while 
on the job site, to wear, in a conspicuous location, a Photo I.D. badge 
bearing the name of the individual and the Contractor for whom working.  
The badges of each Contractor shall be numbered consecutively.  An up-
to-date list of all I.D. badges, indicating the name and number along with a 
copy of the photograph for each employee, shall be furnished to the 
Owner. 

G. Regarding special inspections, the registered design professional in responsible 
charge shall be the Architect.  The Owner shall hire the special inspectors and 
shall be responsible for the cost of special inspections but the contractor is 
responsible for the cost of any re-inspections or retesting.  The inspections 
required are outlined on the Statement of Special Inspection and Tests Form 
(attached).  The Architect shall be responsible for determining the qualifications of 
the special inspectors, receiving and retaining all reports and assuring that any 
discrepancies are corrected. 
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Special inspectors must keep records of inspections and furnish inspection reports 
to the Architect of record.  The reports must indicate that the work inspected was 
done in conformance with the approved construction documents.  Discrepancies 
must be brought to the attention of the contractor and non-corrected discrepancies 
must be brought to the attention of the Architect of record.  A final report of 
inspections documenting required special inspections and correction of any 
discrepancies noted must be submitted to the registered design professional in 
responsible charge at the completion of the project.  The design professional shall 
forward a copy of the final report to the school district for their records. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Asbestos and lead paint awareness requirements. 
B. Construction requirements 
C. Proof of orders and delivery dates 
D. Intent of Documents 
E. Field Measurements 
F. Initial Submittal Requirements 
G. Quality Requirements 
H. Testing and Inspection Laboratory Services 
I. Manufacturers Field Services and Reports 
J. Coordination. 
K. Field Engineering. 
L. Job and Progress Meetings – See Section 013119. 
M. Design Responsibility - NONE 
N. Schedules and Milestones 
O. Additional Requirements 
P. Mold Mitigation Requirements 
Q. Waste Management 
R. Use of Premises 
S. Owner Occupancy Requirements 
T. Payrolls and Payroll Records – Coordinate with Sections 012900, 012901 and 

017700 
 
1.03 ASBESTOS AND LEAD PAINT AWARENESS REQUIREMENTS 

A. Contractor agrees not to use or permit the use of any asbestos containing material 
in or on any property belonging to the Owner.   

B. For purposes of this requirement, asbestos free shall mean free from all forms of 
asbestos including - actinolite, amosite, anthrophyhllite, chrysotile, cricidolite and 
tremolite both in friable and non-friable states and without regard to the purposes 
for which such material is used. 

 
1.04 CONSTRUCTION TIME AND PHASING REQUIREMENTS 

A. The Contractor is advised the "time is of the essence" of the Contract as defined in 
Article 8 of the "Conditions".  Further, safe and legal ingress and egress shall be 
maintained at all times to and through the occupied portions of the construction 
site.  Attention is directed to Article 3.13 of Section 007000 for use of site, 
temporary new work and maintenance of legal egress at all times. 

B. Work shall proceed in such a manner as to cause the least amount of disruption to 
the ongoing operations as possible.  COORDINATE CLOSELY WITH SCHOOL 
OPERATING PERSONNEL.   
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C. All work and storage areas shall be completely enclosed by a fence or barricade at 
all times so that no student or the public can approach the area or the equipment.  
The Contractor shall maintain fences and barricades at all times and shall -  
° Provide signs posted on fence 50 feet on center that read "Work Area - 

Keep Out".   
° Maintain at all times, all exits and walkways from the Building.  
Where the barricade is removed for work, the Contractor performing such work 
shall provide adequate safety personnel to prevent unauthorized persons from 
approaching the work area.   
1. The Contractor is advised that areas of the existing buildings which are to 

be added to and/or altered under this Contract will remain in use during 
construction, coordinate with Section 015000 for temporary facilities. 

2. Electrical and mechanical services to functioning spaces shall be 
maintained at all times.   

3. The Contractor shall provide and maintain all required separations between 
old and new construction to prevent: 
a. Entrance to construction areas by unauthorized individuals. 

 
1.05 PROOF OF ORDERS AND DELIVERY DATES - Coordinate w/Sections 013300 and 

013200. 
A. Within 2 weeks after the approval of shop drawings, samples, product data and the 

like, the Contractor shall provide copies of purchase orders for all equipment and 
materials which are not available in local stock.  The Contractor shall submit 
written statements from suppliers confirming the orders and stating promised 
delivery dates. 

B. This information shall be incorporated within the progress schedules so required 
as part of Section 013200 and shall be monitored so as to insure compliance with 
promised dates. 

 
1.06 INTENT OF DOCUMENTS - See Article 1, Subparagraph 1.2.1 of Section 007000 for 

resolution of conflicts between drawings and specifications. 
 

Regardless of hierarchy listed in reference paragraph, in cases of conflict as to the 
type or quality of materials to be supplied, the Specifications shall govern. 

 
1.07 FIELD MEASUREMENTS 

A. Each Respective Contractor shall take all necessary field measurements prior to 
fabrication and installation of work and shall assume complete responsibility for 
accuracy of same. 

B. This project is an ALTERATION and therefore necessitates additional attention to 
existing conditions receiving newly fabricated and installed equipment, i.e. note the 
requirements for field dimensioning of shop fabricated items whether or not so 
required by each technical section.   

 
1.08 INITIAL SUBMITTAL REQUIREMENTS 

A. As outlined in Sections 005000, 007000, 013300, 013200 and 015000 Contractor 
shall provide items noted including - bonds, insurance, emergency telephone 
numbers, progress scheduling, schedules of submittals, subcontractor listings, and 
the like prior to the start of any work. 

B. Schedule of Values 
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1. Submit schedule on AIA Form G703. 
2. Submit Schedule of Values in duplicate within 15 days after date of Owner-

Contractor Agreement or as established in Notice to Proceed, whichever is 
earliest. 

 
1.04 QUALITY REQUIREMENTS 

A. Monitor quality control over suppliers, manufacturers, Products, services, site 
conditions, and workmanship, to produce Work of specified quality. 

B. Comply with manufacturer’s instructions. 
C. Comply with specified standards as minimum quality for the Work except when 

more stringent tolerances, codes, or specified requirements indicate higher 
standards or more precise workmanship. 

D. Monitor fabrication and installation tolerance control of installed Products over 
suppliers, manufacturers, Products, site conditions, and workmanship, to produce 
acceptable Work. Do not permit tolerances to accumulate. 

E. Comply fully with manufacturer’s tolerances. 
 
1.05 MANUFACTURER’S FIELD SERVICES AND REPORTS 

A. When specified in individual specification sections, require material or Product 
suppliers or manufacturers to furnish qualified staff personnel to observe site 
conditions and to initiate instructions when necessary. 

B. Report observations and site decisions or instructions that are supplemental or 
contrary to manufacturer’s written instructions. 

 
1.11 COORDINATION 

A. Coordinate scheduling, submittals, and Work of various sections of specifications 
to ensure efficient and orderly sequence of installation of interdependent 
construction elements. 

B. Verify utility requirement characteristics of operating equipment are compatible 
with building utilities. 

C. Coordinate space requirements and installation of mechanical and electrical work 
indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, 
and conduit, as closely as practicable. 

D. In finished areas, conceal pipes, ducts, and wiring within construction. 
 
1.12 FIELD ENGINEERING – Coordinate with Section 017123 of Division #1. 

A. Contractor shall establish elevations, lines, and levels and certify elevations and 
locations of the Work conform with Contract Documents. 

 
1.13 DESIGN RESPONSIBILITY – Contractor is responsible for design of the following 

components of construction: 
A. Steel Stair and Railing Systems – Layout, configuration, and details per architectural 

and structural drawings and Sections 05 50 00 and 05 51 13. 
B. Engineered Metal Backup Wall behind masonry veneer per Section 05 40 00. 
C. Lateral Support Systems for Excavation per Section 31 50 00. 
D. Interior Masonry Wall Reinforcing – per Section 04 20 00 and IBC requirements. 

 
1.14 SCHEDULES  

A. General 
1. The objective of this project is to complete the overall work in the shortest 
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period of time and to protect the building and occupants from damages 
caused by weather and construction activity during the progress of the 
work. 

2. To meet these objectives, the Contractor shall plan the work, obtain 
materials, and execute the construction on the most expeditious manner 
possible in accordance with the requirements listed below. 

3. If the Contractor fails to expedite and pursue any part of the work, the 
Owner may terminate the contract as per Article 14.2 or may carry out the 
work as per Article 2.4 of the General Conditions. 

4. The Contractor shall work in coordination with work of other Contractors 
and with School activities with special attention to noise, dust, safety and 
other contract requirements for work in and around the occupied building. 

B. Work Period and Milestones 
Putnam Valley Middle School  
Award of Contract / Notice to Proceed April 16, 2021 
Start Construction June 28, 2021 
Substantial Completion August 13, 2021 
Final Completion August 27, 2021 
  

 
1.16 ADDITIONAL REQUIREMENTS 

A. If it appears that some of the work cannot be completed by the scheduled date, the 
Contractor shall increase the work force or increase the hours of work, including 
evenings and weekends or necessary, at no additional cost to the Owner.  If the 
work is complete but the area is not cleaned and debris or equipment is not 
removed, the Owner shall have the right to prepare the area for occupancy with his 
own forces and deduct the costs from the Contract Amount. 

B. If the Contractor fails to staff the job adequately to meet the completion date, the 
Owner reserves the right to assume possession of the material and complete 
installation with the Owner's forces or other Contractors or to require the 
Contractor to work evenings and weekends.   

C. The school can be made available on weekends and evenings to allow the 
Contractor adequate time to complete the work before final completion date.  Any 
custodial cost resulting in this after hours scheduling will be the Contractor's 
responsibility. 

D. In addition to the above-stated requirements for phasing of the work, the 
Contractors shall not do any noisy work in the areas where examinations will be 
conducted as per the published school calendar. 

E. The Contractor is responsible for temporary protection of all work until acceptance. 
F. The school will be closed on Saturdays, Sundays, regularly scheduled district 

holidays, and at night after cleaning crews have finished.  If any Contractor wishes 
to work at any time when the school is normally closed, that Contractor shall 
arrange and pay for custodial services for the building at the applicable district pay 
rates. 

 
1.17 MOLD MITIGATION REQUIREMENTS (As applicable to Project Construction) 

A. All return air ductwork and all exhaust air ductwork be sealed tight with mastic. 
B. Do not allow open plenum returns above dropped ceilings unless the plenum is 

sealed tightly with respect to the exterior walls and roof.  
C. The buildings HVAC system shall not be operated during construction.  
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D. All gypsum wallboard be installed with a fire sealant bead of 3/8 in. (9 mm) 
between the floor and the bottom edge of the gypsum, coordinate with Sections 
078400 and 092900.  

E. The moisture content (or water vapor emission rate) of all concrete block walls be 
measured and documented by the general contractor, and that no gypsum board 
be hung on those walls until the moisture content of the blocks in the wall 
measures the same as the identical type of block that has been stored away from 
any rain exposure, coordinate with Sections 042000 and 092900. 

F. The moisture content of the taped and sanded gypsum board walls be measured 
and documented by the general contractor at two locations on each wall: the 
bottom edge and halfway between floor and ceiling.  Interior finish may not be 
applied until the moisture content of the wallboard is below 0.4% on a gypsum 
moisture meter or below 12% on a wood meter, coordinate with Division 9 sections 
as applicable.  

G. The moisture content of the concrete floor slab shall be measured as soon as the 
building has been closed in and as soon as the slab temperature can be brought 
within the 65°F to 75°F (18.3°C to 23.9°C) temperature required for the 
measurement. If the moisture content is excessive, the air above the concrete 
shall be held below 30% relative humidity until the material is dry enough to meet 
the specification established by the respective flooring manufacturers, coordinate 
with Division 9 sections as applicable. 

H. Attention is directed to Sections 062000, 095100 and 099000 for temperature and 
humidity restrictions prior to start of work and maintenance of work conditions. 

 
1.18 WASTE MANAGEMENT PROCEDURES AND DEFINITIONS 

A. Waste Management Coordination:  Coordinate recycling of materials with Owner 
and as required to conform to the Construction Waste Management Plan defined 
in Section 017419. 

B. Contractor shall conduct Construction Waste Management meetings as outlined in 
Section 013119 - Project Meetings.  At a minimum, waste management goals and 
issues shall be discussed at the following meetings:  
1. Pre-bid meeting. 
2. Pre-construction meeting. 
3. Regular job-site meetings. 
4. Job safety meetings. 

C. Use on-site waste as primers, sealers, underlayments, supports, backing, 
blocking, furring, suspension systems, and accessories as required for any 
purpose in patching work damaged as a result of construction activities. 

D. Waste Management Definitions 
1. Clean:  Untreated and unpainted; not contaminated with oils, solvents, 

caulk, or the like. 
2. Construction and Demolition Waste:  Solid wastes typically including 

building materials, packaging, trash, debris, and rubble resulting from 
construction, remodeling, repair and demolition operations. 

3. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., 
ignitability, corrosivity, toxicity or reactivity. 

4. Nonhazardous:  Exhibiting none of the characteristics of hazardous 
substances, i.e., ignitability, corrosivity, toxicity, or reactivity. 

5. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a 
long period of exposure. 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 01 10 00 - 7 Description of Work 

6. Recyclable:  The ability of a product or material to be recovered at the end 
of its life cycle and remanufactured into a new product for reuse by others. 

7. Recycle:  To remove a waste material from the Project site to another site 
for remanufacture into a new product for reuse by others. 

8. Recycling:  The process of sorting, cleansing, treating and reconstituting 
solid waste and other discarded materials for the purpose of using the 
altered form.  Recycling does not include burning, incinerating, or thermally 
destroying waste. 

9. Return:  To give back reusable items or unused products to vendors for 
credit. 

10. Reuse:  To reuse a construction waste material in some manner on the 
Project site. 

11. Salvage:  To remove a waste material from the Project site to another site 
for resale or reuse by others. 

12. Sediment:  Soil and other debris that has been eroded and transported by 
storm or well production run-off water. 

13. Source Separation:  The act of keeping different types of waste materials 
separate beginning from the first time they become waste. 

14. Toxic:  Poisonous to humans either immediately or after a long period of 
exposure. 

15. Trash:  Any product or material unable to be reused, returned, recycled, or 
salvaged. 

16. Volatile Organic Compounds (VOCs):  Chemical compounds common in 
and emitted by many building products over time through outgassing 
including - solvents in paints and other coatings; wood preservatives; 
strippers and household cleaners; adhesives in particleboard, fiberboard, 
and some plywoods; and foam insulation.   

17. Waste:  Extra material or material that has reached the end of its useful life 
in its intended use.  Waste includes salvageable, returnable, recyclable, 
and reusable material. 

18. Waste Management Plan:  A Project-related plan for the collection, 
transportation, and disposal of the waste generated at the construction site.  
The purpose of the plan is to ultimately reduce the amount of material 
being landfilled. 

 
1.19 USE OF PREMISES 

A. Use of Buildings and Sites:  
1. Limits:  Confine constructions operations to areas within contract limits 

indicated.  Do not disturb portions of the site beyond the areas in which the 
Work is indicated.  All areas of the site with the exception of the project 
area where the Work is being performed are off limits to Contractor and his 
employees 

2. Owner Occupancy:  Allow for Owner occupancy of adjacent buildings and 
sites and use by the public. Conduct the Work to provide the least possible 
interference to the activities of the Owner’s personnel and use of the 
buildings and sites by the public 

3. Driveways and Entrances:  Keep driveways and entrances serving 
premises clear and available to Owner, Owner's employees, the public and 
emergency vehicles at all times.  Do not use these areas for parking or 
storage of materials. 
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a. Schedule deliveries to minimize use of driveways and entrances. 
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 Owner’s 

Representative. 
4. Damages:  Promptly repair damages caused to adjacent facilities by work 

of the Contract to a good-as-new condition acceptable to the Owner.  
5. Existing Facilities:  The following facilities are specifically noted as not to 

be used by Contractor or his employees: 
a. Toilet facilities. 
b. Food service facilities, including kitchen and dining areas. 
c. Telephones. 

6. Utility Shutdowns: Coordinate all utility shut downs and cross overs with the 
Owner’s Representative, schedule during off hours and non-occupied times 
only. 

 
1.20 OWNER OCCUPANCY REQUIREMENTS 

A. Owner will occupy site and existing buildings 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 
operations.  Occupancy level will be reduced during summer months when school 
is not in session.  Coordinate with Owner’s Representative for schedule of working 
hours and work restrictions during period when school is in session. 

B. Architect will prepare a Certificate of Substantial Completion for each specific 
portion of the Work to be occupied before Owner occupancy.  Obtain a Certificate 
of Occupancy from authorities having jurisdiction before Owner occupancy.  
Before partial Owner occupancy, mechanical and electrical systems shall be fully 
operational, and required tests and inspections shall be successfully completed.  
On occupancy, Owner will provide, operate, and maintain mechanical and 
electrical systems serving occupied portions of building.  On occupancy, Owner 
will assume responsibility for maintenance and custodial service for occupied 
portions of building and site. 

C. Comply with standards for construction projects as follows: 
1. Interaction with employees 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. 

 
1.21 PAYROLLS AND PAYROLL RECORDS – See Section 012900 and 012901 

A. In accordance with Article 8, Section 220 of the New York State Labor Law and 
applicable Article in the General Conditions, every contractor and subcontractor 
must keep original payrolls or transcripts subscribed and affirmed as true under 
penalty of perjury. Payrolls must be 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: 
1. Name  
2. Classification(s) in which the worker was employed  
3. Hourly wage rate(s) paid  
4. Supplements paid or provided  
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5. Daily and weekly number of hours worked in each classification.  
B. 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. 

 
 

**End of Section** 
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SECTION 01 15 00 
 

SPECIAL PROJECT REQUIREMENTS 
 

Excerpts from 8 NYCRR Section 155.5 as they address “General Safety and 
Security Standards for Construction Projects”. 

 
STATEMENT OF PURPOSE:  “The occupied portion of any school building 
shall always comply with the minimum requirements necessary to maintain 
a certificate of occupancy” 

 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. All contractors, subcontractors, Sub-subcontractors, vendors and the like shall 
monitor their workers and require that they adhere to the following safety provisions 
during all construction and maintenance activities for the duration of the project. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION AS APPLICABLE TO THE 

PARTICULAR PROJECT SCOPE OF WORK 
A. Safe and Secure Storage of Construction Materials 
B. Fencing – Project; Material storage areas; Container/Refuse areas 
C. Gates – Manned during working hours; locked and secure off hours. 
D. Sidewalk bridges, security barriers, etc. reference “Exterior Renovations” 
E. Worker identification system 
F. Temporary partitions – separation of construction areas from occupied spaces; 

construction, materials, inspection and maintenance. 
G. Worker access both horizontal and vertical in occupied buildings 
H. Debris removal. 
I. Ventilation of work spaces 
J. Exiting 
K. Fire and hazard prevention 
L. No Smoking 
M. Fire extinguishers 
N. Temporary sprinklers (if any) 
O. Smoke detectors (temporary) 
P. Fire watch and maintenance of existing fire alarm systems 
Q. Storage of gas and welding equipment 
R. Noise abatement procedures 
S. Construction fume controls 
T. Off-Gassing/bake out procedures 
U. Material Safety Data Sheet log 
V. Asbestos Code Rule 56 
W. Asbestos TEM 
X. Lead Abatement/Lead paint 
Y. Indoor Air Quality 
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1.03 SAFE AND SECURE STORAGE OF CONSTRUCTION MATERIALS – Coordinate with 
Sections 015000 and 016100 each as included with these documents. 
A. Materials stored on the Site shall be neatly arranged and protected, and shall be 

stored in an orderly fashion in locations that shall not interfere with the progress of 
the Work. 

 
 NOTE:  If approval is given to store materials in any part of the building area, they 

shall be so stored as to cause no overloading of the structure. 
 
1.04 FENCING – PROJECT; MATERIAL STORAGE AREAS; CONTAINER/REFUSE AREAS – 

Coordinate with Section 015000 
A. Barrier fencing constructed as outlined in Section 015000 shall be provided 

surrounding all work areas, material storage locations and around dumpsters and/or 
chutes when involved with demolition/removal operations. 

B. Fencing shall be maintained in good sound condition throughout the entire course 
of construction by the Owner’s Representative and/or Contractor and removed only 
when directed by the Architect and/or Owner’s Representative.   

 
1.05 GATES 

A. Gates in construction fencing shall be of construction outlined in Section 015000 
and shall be under either the Owner’s Representative or Contractors’ supervision 
throughout the work day and shall be secured in a locked condition at the close of 
any single business day and on all non work days.  Gates shall be manned at all 
times work is in progress. 

 
1.06 SIDEWALK BRIDGES, SECURITY BARRIERS, ETC. REFERENCE “EXTERIOR 

RENOVATIONS” 
A. As applicable to the project involved, provide overhead protective devices for the 

work consisting of tubular framed scaffold bridges, joist trusses and solid decking.  
Provide guard rails, lights and warning signs. 

 
1.07 WORKER IDENTIFICATION SYSTEM – Coordinate with Section 011000, Article 1.01. 

A. All Contractors' employees shall use a single means of access and egress, except 
in the case of emergency, to be designated by the General Contractor. 

B. The Contractor shall, for all work covered under the Contract, establish a security 
control system for personnel and material involved with the work herein.   

C. The control system shall include photo identification badges and the like so as to 
insure against unauthorized entry to the site and resultant entry to the building 
proper. 

 
1.08 TEMPORARY PARTITIONS – SEPARATION OF CONSTRUCTION AREAS FROM 

OCCUPIED SPACES; CONSTRUCTION, MATERIALS, INSPECTION AND 
MAINTENANCE – Coordinate with Section 015000 as applicable to project type. 
A. Provide temporary partitions from floors to underside of structure above, in sash and 

any other openings created by new construction, additions and alterations.   
B. Such partitions shall be constructed dust-tight using steel studs and 

acoustically and/or thermally insulated, Level 1 taped fire rated gypsum board 
as specified in Section 092900. 

C. Locate enclosures as directed by the Architect and/or as shown on the drawings.   
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D. In addition to partitions and closures, provide tight fitting filters over all return air 
grilles and/or open ducts in order to properly protect central air handling equipment. 

E. Take all necessary precautions to avoid unnecessary dust spreading to adjoining 
rooms and spaces.   

F. Keep all doors to spaces closed and provide positive seals around cracks, frames, 
doors and other openings within work areas.   

G. WHERE EXTERIOR CLOSURES ARE REQUIRED, INSULATE SAME TO 
MAINTAIN A TEMPERATURE OF SIXTY-FIVE (65) DEGREES F. WITHIN THE 
PLANT WITHOUT THE USE OF SPECIAL HEATING EQUIPMENT. 

H. All temporary enclosures/partitions/containment barriers shall be periodically 
inspected and maintained in good repair so as to prevent exposure to dust and 
contaminants outside the work and/or containment areas. 

 
1.09 WORKER ACCESS BOTH HORIZONTAL AND VERTICAL IN OCCUPIED BUILDINGS 

A. A specific stairwell and/or elevator shall be assigned for construction worker use 
during work hours.  Workers may not use corridors, stairs or elevators designated 
for students or school staff. 

 
1.10 DEBRIS REMOVAL – Coordinate with Sections 015000, 017700 and 024119/20. 

A. Large amounts of debris must be removed by use of enclosed chutes or similar 
systems.  There shall be no movement of debris through corridors of occupied 
spaces of the building.  No materials shall be dropped or thrown outside the walls of 
the building. 

B. All occupied parts of the building or buildings affected by renovation activity shall be 
cleaned at the close of each work day.   

C. School buildings occupied during any construction period shall maintain required 
health, safety and educational capabilities at all times that classes are in session. 

 
1.11 VENTILATION OF WORK SPACES 

A. The General Contractor shall provide indoor air quality management as follows: 
1. Provide at exhaust air system for the project indoor areas which could 

produce fumes, VOC’s off-gasses, gasses, dusts, mists, or other emissions 
both during construction activities and during required curing periods, 
coordinate with manufacturer’s requirements for all materials used. 

2. Exhaust air system for the project areas which could produce emissions 
listed in Paragraph 1 shall be utilized.  Work area exhaust shall terminate at 
the building exterior. 

3. Provide temporary partitions and air seals to prevent the migration of 
airborne contaminants from unoccupied areas to occupied areas when 
applicable. 

4. Quality assurance: 
a. Maintain a negative pressure between the work area and the space 

surrounding the work area. 
b. Before start of work, submit a design for the exhaust air system.  Do 

not begin work until approval of the Construction Manager is 
obtained.  The design shall include, but not be limited to: 
1. The number of machine required. 
2. Location of the machines in the work space. 
3. Description of the methods used to test air flow and pressure 

differential. 
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5. System operation: 
a. A sufficient quantity of exhaust fans in existing window openings or 

other approved locations shall be operated in accordance with the 
following standards: 

 
Provide one work place air change every 15 minutes. 
 
To calculate total air flow requirements: 
 
TOTAL FT/3MIN – VOLUME OF WORK AREA (IN FT3) 

15 MINUTES 
 

To calculate the number of units needed for the work area. 
 
NUMBER OF UNITS NEEDED – TOTAL FT3/MIN 

(CAPACITY OF UNIT IN FT3/MIN) 
 
b. Exhaust air system shall operate for a minimum of 72 hours after 

work is completed, or until all materials have cured sufficiently 
as to stop out gassing of fumes or odors and area has been 
ventilated to remove all detectable traces of odors and fumes. 

c. Maintain 25 feet clearance from all temporary exhaust outlets to all 
active building outdoor air intakes. 

6. During reroofing operations, air intakes shall be "shut-down" or made 
safe in other approved manners.   

B. The HVAC Specialty Contractor is to be completely responsible for maintaining all 
required ventilation in the occupied areas of the building during construction as 
follows: 
1. Prior to construction, the HVAC Specialty contractor will examine the existing 

ductwork in the occupied areas of the building.   
2. The layout of existing ductwork is shown, to the extent that it was originally 

documented, on the HVAC drawings.   
3. The HVAC Specialty contractor will reroute, disconnect or cap nay duct, 

which because of its proximity to the construction area, may carry 
contaminants from the construction area to the occupied area.   

4. This alteration of the existing ventilation system must prevent 
contaminants from entering the occupied areas, but must not prevent 
the maintenance of necessary ventilation in the occupied area. 

 
Additionally, as the HVAC Specialty contractor provides and connects new ductwork 
it will continue to evaluate the effect of such ducts and connections on contaminant 
migration.  It will reroute, disconnect or cap this ductwork as needed to prevent 
contaminants from the construction area from entering the occupied section of the 
building. 

 
At each point in the construction where such evaluation and rerouting, disconnecting 
or capping is required, the HVAC Specialty contractor will confer with the Architect 
and Construction Manager (as appropriate) in determining its course of action and 
will obtain the Architect’s approval prior to executing this work.” 
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1.12 EXITING 
A. At all times, the General Contractor is responsible for maintenance of safety and 

egress requirements from work areas.  
 

NOTE:  All legal forms of egress must be maintained at all times. 
 
B. Provide temporary exit passage system(s) with guard and hand rails and ramps and 

such other measures indicated on the drawings and as specified. 
 
1.13 FIRE AND HAZARD PREVENTION – See Section 015000 for requirements for fire 

watches, storage and maintenance of welding gasses and temporary heating and the like. 
 
1.14 NO SMOKING – No smoking is permitted on the grounds or within the construction area of 

any project. 
 
1.15 FIRE EXTINGUISHERS – Fire extinguishers shall be provided within the work area and 

shall be monitored on a scheduled maintenance basis and so tagged to indicate same. 
 
1.16 TEMPORARY SPRINKLERS (IF ANY) – See Section 015000 for applicable text and 

requirements. 
 
1.17 SMOKE DETECTORS – The Electrical contractor shall provide a temporary battery 

powered smoke detection system for all areas under construction. 
 
1.18 FIRE WATCH AND MAINTENANCE OF EXISTING FIRE ALARM SYSTEMS – See 

Sections 01 35 16 and 01 50 00 
A. All Contractors shall comply with the safety provisions of the National Fire Protection 

Association's "National Fire Codes" pertaining to the work and, particularly, in 
connection with any cutting or welding performed as part of the work. 

B. During welding or cutting operations, a contractor's man shall act as a fire watcher.  
The fire watcher shall have proper eye protection and suitable fire fighting equipment 
including fire extinguisher (bearing current inspection Certificate), protective gloves 
and any other equipment deemed necessary. 

C. The Electrical Specialty Contractor will provide for and maintain the proper operation 
of fire alarm and smoke detection systems in all areas throughout the course of the 
project.  The Electrical Specialty Contractor will provide all labor and material 
required to accomplish this in occupied areas of the school buildings and in areas 
under construction. 

 
1.19 STORAGE OF GAS AND WELDING EQUIPMENT – See Section 015000 for specific 

requirements and controls. 
 
1.20 NOISE ABATEMENT PROCEDURES 

A. Develop and maintain a noise abatement program and enforce strict discipline over 
all personnel to keep noise to a minimum.  Equipment and work shall not produce 
noise in excess of 60db in occupied areas or shall be scheduled for off hours or 
acoustical abatement procedures shall be taken. 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. 
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B. Execute construction work by methods and by use of equipment which will reduce 
excess noise. 

C. Equip air compressors with silencers, and power equipment with mufflers. 
D. As established in Section 011000, all contractors shall abide by the “no work” 

periods designated by the Owner. 
 
1.21 CONSTRUCTION FUME CONTROLS – See Article 1.11 herein. 
 
1.22 OFF-GASSING/BAKE OUT PROCEDURES – See Section 017700 

A. Heat all areas of new construction to 95 degrees for a minimum of 72 hours. 
B. At the end of this period ventilate area with 100 percent outside air and exhaust air 

for a minimum of 24 hours to eliminate off gassing that occurs during bake out 
period. 

C. Change all air filters upon completion. 
D. Manufacturers shall be contacted to obtain information regarding appropriate 

temperatures and times needed to cure or ventilate the product during use and 
before safe occupancy of a space can be assured.  Building materials or furnishings 
which “off-gas” chemical fumes, gases, or other contaminants shall be aired out in 
well-ventilated heated warehouse before they are brought to the project for 
installation or the manufacturer’s recommended “off-gassing” periods must be 
scheduled between installation and use of the space.  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. 

 
1.23 MATERIAL SAFETY DATA SHEET LOG – Coordinate with Section 013300 

A. Contractor shall maintain "MSDS" file on site, accessible to workers and otherwise 
in compliance with jurisdiction's "Right To Know" legislation. 

B. The submittal of the required MSDS information shall be segregated from the 
required material/shop drawing/sample submittals in a separate binder and not co-
mingled with the technical submittals, failure to so conform will be cause for rejection 
of any submittal. 

 
 
1.24 ASBESTOS CODE RULE 56 AND ASBESTOS CONTAMINATED MATERIALS (ACM) 

A. Abatement projects as defined by Rule 56 shall not be performed while the building 
is occupied. 

B. In the event asbestos-contaminated materials are encountered during the work 
Contractor shall immediately notify the Architect and/or Owner for instructions as to 
procedures to be taken.   

C. All asbestos abatement projects shall comply with all applicable federal and State 
laws including but not limited to the New York State Department of Labor industrial 
code rule 56(12 NYCRR 56), and the federal Asbestos Hazard Emergency 
Response Act (AHERA), 40 CFR Part 763 (Code of Federal Regulations, 1998 
Edition, Superintendent of Public Documents, U.S. Government Printing Office, 
Washington, DC 20402; 1998; available at the Office of Facilities Planning, 
Education Building Annex, Room 1060, State Education Department, Albany, New 
York 12234).  Large and small asbestos projects as defined by 12 NYCRR 56 shall 
not be performed while the building is occupied.  Minor asbestos projects defined 
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by 12 NYCRR 56 as an asbestos project involving the removal, disturbance, repair, 
encapsulation, enclosure or handling of 10 square feet or less of asbestos or 
asbestos material, or 25 linear feet or less of asbestos or asbestos material may be 
performed in unoccupied areas of an occupied building in accordance with the 
above referenced regulations. 

 
1.25 LEAD ABATEMENT/LEAD PAINT  

A. In the event lead based paint is encountered during the work Contractor shall 
immediately notify the Architect and/or Owner for instructions as to procedures to 
be taken.   

B. Attention is directed to technical Section 099100 for “protocols” concerning lead 
paint removals and preparation. 

C. Any construction or maintenance operations which will disturb lead based paint shall 
be abated pursuant to protocols detailed in the “Guidelines for the Evaluation and 
Control of Lead-Based Paint Hazards in Housing” (June 1995; U.S. Department of 
Housing and Urban Development, Washington, DC 20410; available at the Office of 
Facilities Planning, Education Building Annex, Room 1060, State Education 
Department, Albany, NY 12234).  All areas scheduled for construction as well as 
areas of flaking and peeling paint shall be tested for the presence of lead and abated 
or encapsulated in accordance with the above noted guidelines 

 
**End of Section** 
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SECTION 01 22 00

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 an amount incorporated into the Agreement, applicable during the duration 
of the Work as a price per unit of measurement for materials, equipment, or services, or 
a portion of the Work, added to or deducted from the Contract Sum by appropriate 
modification, if the scope of Work or 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, 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 for removal of existing wall tile as asbestos containing material.  
Unit: per square foot
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END OF SECTION 01 22 00



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 01 23 00 - 1 Alternates 
 

SECTION 01 23 00 

ALTERNATES 

PART 1 - GENERAL 

1.1 SUMMARY 

1. Section includes administrative and procedural requirements for alternates. 

1.2 DEFINITIONS 

1. 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 the 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 alternates into the Work. No other adjustments are 
made to the Contract Sum. 

1.3 PROCEDURES 

1. 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. 

2. Execute accepted alternates under the same conditions as other work of the Contract. 

3. 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. See Drawings for extent of Alternates. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

 No. Description  

1. ADD Alternate 1: Alterations of toilet rooms Boys Toilet 198, Toilet Room 198A, Girls 
Toilet 199, Toilet Room 199A, Boys toilet 298, Girls Toilet 299, Toilet Room 299A 
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This alternate request covers the amount TO BE ADDED for the alteration of the toilet 
rooms listed above. 

END OF SECTION 01 23 00 
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SECTION 01 25 00 
 

PRODUCT OPTIONS AND SUBSTITUTIONS 
 
1.01 GENERAL 

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications. 

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Approved Equal Clause 
B. Substitution Requests 
C. Options 
D. Contractor's Representation 
E. Reimbursements 

 
1.03 APPROVED EQUAL CLAUSE 

A. Throughout the Specifications, types of material may be specified by manufacturer's 
name and catalog number in order to establish standards of quality and performance 
and not for the purpose of limiting competition.   

 
Inclusion by name, of more than one manufacturer or fabricator, does NOT 
necessarily imply acceptability of standard products of those named.  All 
manufacturers, named or proposed, shall conform, with modification as necessary, 
to criteria established by Contract Documents for performance, efficiency, materials 
and special accessories.  

 
B. Contractor may assume the phrase "or approved equal" except that the burden is 

upon the Contractor to prove such equality and to satisfy Architect that proposed 
substitute is equal to, or superior to, the item specified. 

 
1.04 SUBSTITUTION REQUESTS 

A. If the Contractor elects to prove such equality, he must request the Architect's and 
the Owner's approval in writing for substitution of such items for the specified items, 
stating the differences involved with and submitting supporting data and samples, if 
required, to permit a fair evaluation of the proposed substitution with respect to -  
1. Performance; 
2. Delivery times and effect on schedules, if any; 
3. Safety; 
4. Function; 
5. Appearance; 
6. Quality and durability; 
7. Any required license fees or royalties; 
8. Warranty terms and conditions; 
The contractor shall submit a separate request for each product, supported with 
complete data, with drawings and samples as are appropriate to substantiate the 
above. 

B. The Architect, as set forth in the Post Bid Requirements in Section 002100, will 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 01 25 00 - 2 Product Options and Substitutions 

review requests for substitutions with reasonable promptness, and notify the 
Contractor, in writing, of the decision to accept or reject the requested substitution. 

 
1.05 OPTIONS 

A. Where Technical Specifications permit Contractor to select optional materials, 
items, systems, or equipment, the selection of such options is subject to the 
following conditions: 
1. Once an option has been selected and approved, it shall be used for the 

entire contract. 
2. The Contractor shall coordinate his selection with the drawings and 

specifications and make all necessary adjustments without additional cost to 
the Owner. 

 
1.06 CONTRACTOR'S REPRESENTATION 

A. A request for a substitution constitutes a representation that the Contractor: 
1. Has investigated the proposed product and determined that it is equal to or 

superior in all respects to that specified; 
2. Will provide the same warranties or bonds for the substitution as for the 

product specified; 
3. Will coordinate the installation of an accepted substitution in the work, and 

make such other changes in the work as may be required for installation to 
make the work complete in all respects; 

4. Will waive all claims for additional costs, under its responsibility, which may 
subsequently become apparent. 

5. Will have coordinated installation with all affected trade contractors, 
specialty contractors and the like and will be responsible for any and 
all costs which may arise as a result of this substitution. 

 
1.07 REIMBURSEMENTS 

A. As outlined in Section 013300, when resubmittals of materials, equipment and 
accessories to be incorporated in the project are necessary due to failure of 
Contractors to properly coordinate submittals, the submitting Contractor shall 
compensate the Design Professionals for required re-reviews of said submittals in 
accordance with the following fee schedule: 

 
Principal's Time     $ 225.00 per hour 
Associate's Time     $ 155.00 per hour 
Employees Time  Direct Personnel Expenses X 3.0 
 
Engineer's Time     $ 175.00 per hour 
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The charges incurred will be deducted from the ensuing requisition at the direction 
of the Owner. 

 
**End of Section** 
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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 01 29 00 
 

APPLICATIONS FOR PAYMENT 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.   

B. This Section specifies administrative and procedural requirements governing the 
Contractor's Applications for Payment, and supplements provisions of Article 9, 
Payments and Completion, of the General Conditions of the Contract. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Schedule of Values 
B. Applications for Payment 
 

1.03 SCHEDULE OF VALUES – Article 9.2, General Conditions and Supplements thereto. 
A. Coordination:  Each prime Contractor shall coordinate preparation of its Schedule 

of Values for its part of the Work with preparation of the Contractors' Construction 
Schedule. 
1. Correlate line items in the Schedule of Values with other required 

administrative schedules and forms, including: 
a. Contractor's Construction Schedule. 
b. Application for Payment forms, including Continuation Sheets. 
c. List of subcontractors. 
d. Schedule of alternates. 
e. Schedule of allowances 
f. List of products. 
g. List of principal suppliers and fabricators. 
h. Schedule of submittals. 

2. Submit the Schedule of Values to the Architect at the earliest possible date 
but no later than seven (7) days before the date scheduled for submittal of 
the initial Applications for Payment. 

3. Subschedules: Where Work is separated into phases requiring separately 
phased payments, provide subschedules showing values correlated with 
each phase of payment. 

B. Format and Content:  Use the Project Manual Table of Contents as a guide to 
establish the format for the Schedule of Values.  Provide at least one line item for 
each Specification Section.  For major trades with total line items exceeding 
$25,000, provide a separate, back-up breakdown of each such trade with line items 
for identifiable units of work within such trade each of which has a value not 
exceeding $25,000.  Provide a computed unit price for each line total. 
1. Identification: Include the following Project identification on the Schedule of 

Values: 
a. Project name and location. 
b. Name of the Architect 
c. Project number. 
d. Contractor's name and address. 
e. Date of submittal. 
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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 Work. 
c. Name of subcontractor. 
d. Name of manufacturer or fabricator. 
e. Name of supplier. 
f. Change Orders (numbers) that affect value. 
g. Dollar value. 
h. Percentage of Contract Sum to nearest one-hundredth percent, 

adjusted to total 100 percent. 
i. Phase Area (as applicable). 

 
NOTE:  Margins of Cost:  Show line items for indirect costs and margins on 
actual costs only when such items are listed individually in Applications for 
Payment.  Each item in the Schedule of Values and Applications for Payment 
shall be complete.  Include the total cost and proportionate share of general 
overhead and profit margin for each item. 

 
3. Provide a breakdown of the Contract Sum by Phase Area in sufficient detail 

to facilitate continued evaluation of Applications for Payment and progress 
reports.  Coordinate with the Project Manual table of contents.  Break 
principal subcontract amounts down into several line items. 

4. Round amounts to nearest whole dollar; the total shall equal the Contract 
Sum. 

5. Provide a separate line item in the Schedule of Values for each part of the 
Work where Application for Payment may include materials or equipment, 
purchased or fabricated and stored, but not installed.  Differentiate between 
items stored on-site and items stored off-site.  Include requirements for 
insurance and bonded warehousing, if required. 

6. Provide separate line items on the Schedule of Values for initial cost of the 
materials, for each subsequent stage of completion, and for total installed 
value of that part of the Work. 

7. Unit Price Work: Show the line-item value of unit-cost allowances, as a 
product of the unit multiplied by the measured quantity.  Estimate quantities 
from the best indication in the Contract Documents. 

8. Temporary facilities, clean up and other major cost items and correction of 
existing conditions 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 the Contractor's option. 

9. Project Closeout Expenses including any and all expenses involving project 
documentation, warranty assembly, inspection costs and fees and the like 

10. Schedule Updating:  Update and resubmit the Schedule of Values prior to 
the next Application for Payment when Change Orders result in a change in 
the Contract Sum. 

 
1.04 APPLICATIONS FOR PAYMENT - See Article 9.3 of the General Conditions and 

Supplements thereto. 
A. Each Application for Payment shall be consistent with previous applications and 

payments as certified by the Architect and paid for by the Owner.  The initial 
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Application for Payment, the Application for Payment at time of Substantial 
Completion and the final Application for Payment involve additional requirements. 

B. Payment-Application Times:  Each progress-payment date is indicated in the 
Agreement.  The period of construction Work covered by each Application for 
Payment is the period indicated in the Agreement or in absence thereof the previous 
month. 

C. Payment-Application Forms:  Use AIA Document G732 (CM version) and 
Continuation Sheets G703 as the form of Applications for Payment. 

D. Application Preparation: Complete every entry on the form.  Include notarization and 
execution of person authorized to sign legal documents on behalf of the Contractor.  
The Architect will reject, and return, incomplete applications without action. 
1. Entries shall match data on the approved Schedule of Values and the 

Contractor's Construction Schedule.  Update schedules if revisions were 
made. 

2. Include amounts of Change Orders and Construction Change Directives 
issued prior to the last day of the construction period covered by the 
application. 

3. Provide copies of payrolls which are signed and notarized documenting 
compliance with prevailing wage laws as applicable to particular project. 

E. Transmittal:  Submit three (3) signed and notarized original copies of each 
Application for Payment to the Architect by a method ensuring receipt within 24 
hours.  One copy shall be complete, including waivers of lien and similar 
attachments, when required.  Transmit each copy with a transmittal form listing 
attachments and recording appropriate information related to the application, in a 
manner acceptable to the Architect. 

F. Waivers of Mechanics Lien:  With each Application for Payment, submit waivers of 
mechanics liens from subcontractors, sub subcontractors and suppliers for the 
construction period covered by the previous application. 
1. Submit partial waivers on each item for the amount requested, prior to 

deduction for retainage, on each item. 
2. When an application shows completion of an item, submit final or full 

waivers. 
3. The Owner reserves the right to designate which entities involved in the 

Work must submit waivers. 
 

Submit final Applications 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. 

 
4. Waiver Forms:  Submit waivers of lien on forms, and executed in a manner, 

acceptable to the Owner and/or as included as attachment to Section 
007000. 

G. Initial Application for Payment:  Administrative actions and submittals, that must 
precede or coincide with submittal of the first Application for Payment, shall include 
the following prerequisites to processing: 
1. List of subcontractors, approved. 
2. List of principal suppliers and fabricators, approved. 
3. Schedule of Values, approved. 
4. Contractor's Construction Schedule, approved. 
5. Schedule of principal products. 
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6. Schedule of unit prices, approved. 
7. Submittal Schedule, approved. 
8. List of Contractor's staff assignments. 
9. List of Contractor's principal consultants. 
10. Copies of building permits as applicable to project requirements. 
11. Copies of authorizations and licenses from governing authorities for 

performance of the Work. 
12. Initial progress report. 
13. Report of pre-construction meeting. 
14. Certificates of insurance and insurance policies. 
15. Performance and payment bonds. 
16. Data needed to acquire the Owner's insurance. 
17. Initial settlement survey and damage report, if required by particular project. 
18. Safety plan 

H. Monthly Application for Payment Administrative actions and submittals, that must 
precede or coincide with submittal of the periodic Application for Payment, shall 
include the following: 
1. As-built Record documents, required documents and submittal records on 

site. 
2. Contractor's construction schedule, updated, with corrective action plan as 

applicable. 
3. Material Status Report. 
4. Stored Materials forms. 
5. Submittal Schedule and submittal status reports. 
6. RFI submittal and status log. 
7. Monthly Progress report, and Notarized Progress Report Statement from 

each Contractor’s manager/superintendent stating that the work is on 
schedule, and that Contractor will meet the Substantial Completion date for 
the Work, and the Substantial Completion dates for every portion established 
under Construction Phasing Schedule Section. 

I. Application for Payment at Substantial Completion:  Following issuance of the 
Certificate of Substantial Completion, submit an Application for Payment. 
1. This application shall reflect Certificates of Partial Substantial Completion 

issued previous to Owner occupancy of designated portions of the Work. 
2. Administrative actions and submittals that shall precede or coincide with this 

application include: 
a. Occupancy permits and similar approvals. 
b. Warranties (guarantees) and maintenance agreements. 
c. Test/adjust/balance records. 
d. Maintenance instructions. 
e. Meter readings. 
f. Startup performance reports. 
g. Changeover information related to Owner's occupancy, use, 

operation, and maintenance 
h. Final cleaning. 
i. Application for reduction of retainage and consent of surety. 
j. Advice on shifting insurance coverages. 
k. Final progress photographs. 
l. List of incomplete Work, recognized as exceptions to Architect's 

Certificate of Substantial Completion. 
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J. Final Payment Application:  Administrative actions and submittals that must precede 
or coincide with submittal of the final Application for Payment include the following: 
1. Completion of Project closeout requirements. 
2. Completion of items specified for completion after Substantial Completion. 
3. Ensure that unsettled claims will be settled. 
4. Ensure that incomplete Work is not accepted and will be completed without 

undue delay. 
5. Transmittal of required Project construction records to the Owner. 
6. Certified property survey as and/if required by project documents. 
7. Proof that taxes, fees, and similar obligations were paid. 
8. Removal of temporary facilities and services. 
9. Removal of surplus materials, rubbish, and similar elements. 
10. Change of door locks to Owner's access. 
11. Consent of Surety to final payment. 

 
**End of Section** 
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SECTION 01 29 03

LABOR AND/OR MATERIALS AFFIDAVIT

STATE OF: ________________________) 

COUNTY OF: ______________________) 

(Name) 

being duly sworn, deposes and says that he/she is the ________________________________ 
(Officer) 

of __________________________________________________________________________
(Name of Company)

furnishing Labor and or Materials in connection with a public improvement for  

(Description of Improvement)

That, to his/her knowledge, all subcontractors for Labor and/or Materials Dealers have been 

paid the amount of money due them or not less than the amount paid by Owner to the 

Contractor as shown by previous requisitions.

(Signature) 

(Title) 

(Corporate Seal) State of )
)ss: 

County of ) 

Sworn to Before Me 
This _____ Day of ___________, 20__.

Notary Public 

(Stamp) 
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SECTION 01 29 04

DAILY AND WEEKLY WAGE AFFIDAVIT

STATE OF: ________________________) 

COUNTY OF: ______________________) 

(Name) 

being duly sworn, deposes and says that he/she is the_________________________________
(Officer) 

of _________________________________________________________________________
(Name of Company)

furnishing Labor and or Materials in connection with a public improvement for  

(Description of Improvement) 

That, to his/her knowledge, all laborers for Daily and Weekly Wages employed by 

_____________________________________, on such improvement, have been paid in full 

except _____________________________________________________________________
(Name and Amount Due, If Any)

This statement read, subscribed and sworn to by me to induce the said Owner to make payment 
under Contract for such improvement.

(Signature) 

(Title) 
(Corporate Seal) State of )

)ss: 
County of ) 

Sworn to Before Me 
This _____ Day of _______, 20___. 

Notary Public 
(Stamp) 
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SECTION 01 31 13 
 

PROJECT COORDINATION 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Coordination of Work 
B. Trade Contractor Obligations 

 
1.03 COORDINATION OF WORK  

A. As required by the General Conditions, and restated herein, each Trade and/or 
Specialty Contractor or Subcontractor shall compare the architectural, structural, 
civil/site, mechanical and electrical Drawings and Specifications with those for all 
other trades and shall report any discrepancies between them to the Architect, thru 
the General Contractor, and obtain from him written instructions for changes 
necessary to the work.  All work shall be installed in cooperation with other trades 
installing interrelated work.  Before installation, each Trade Contractor shall make 
proper provisions to avoid interference in a manner approved by the Architect.  All 
changes required in the work caused by neglect to so advise the Architect shall be 
made by the offending Contractor at his own expense. 

B. Each Trade Contractor shall be responsible for exact location of anchor bolts, 
sleeves, inserts, supports, chases, conduits and openings that may be required for 
the work.   

 
Attention is directed to Section 013114.  Each Trade Contractor shall prepare layout 
drawings for incorporation of items to be built-in the work, pass through the work 
and the like in sufficient time so as not to cause any undue delay in the execution of 
the work. 

 
Built-in items shall be furnished under the same Section of the Specifications as the 
respective items to be supported, and they shall be installed, except as otherwise 
specified, by the trade furnishing and installing the material in which they are to be 
located.  The trade responsible for the installation of anchor bolts shall also insure 
that they are properly installed.  Chases, conduits and openings shall be laid out in 
advance to permit provision in work.  Sleeves and inserts shall not be used in any 
portion of the building, where their use would impair strength or construction features 
of the building.  Sleeves, conduits and inserts shall be set in forms before concrete 
is poured.  Extra work required where anchor bolts, supports, sleeves, chase 
openings, conduits or inserts have been omitted or improperly placed shall be 
performed at expense of trade which made error or omission. 

C. Slots, chases, openings and recesses through floors, walls, ceilings and roofs as 
specified will be provided for the various trades in their respective materials under 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 01 31 13 - 2 Project Coordination 

general construction work, but the trade requiring them shall see that they are 
properly located and shall do any cutting and patching caused by the neglect to do 
so.   

D. Locations of pipes, ducts, electrical raceways, switches, panels, equipment, fixtures, 
etc. shall be adjusted to accommodate the work to interferences anticipated and 
encountered.  Each Trade Contractor shall determine, and submit for approval, the 
exact route and location of each pipe, duct and electrical raceway prior to fabrication.   

 
Approval by the Architect is required prior to any such modifications. 

 
E. Lines which pitch shall have the right of way over those which do not pitch.   

 
For example, plumbing and condensate piping drains shall normally have right of 
way.   

 
Lines whose elevations cannot be changed shall have the right of way over lines 
whose elevations can be changed. 

 
F. Offsets, transitions and changes in direction in pipes, ducts and electrical raceways 

shall be made as required to maintain proper headroom and pitch of sloping lines 
whether or not indicated on the Drawings.  Each Trade Contractor shall provide air 
vents, sanitary vents, pull boxes, etc.; as required to effect these offsets, transitions 
and changes in direction. 

G. Each Trade Contractor shall install all mechanical and electrical work to permit 
removal (without damage to other parts) of coils, heat exchanger bundles, fan shafts 
and wheel, draw-out circuit breakers, filters, belt guards, sheaves and drives and all 
other parts requiring periodic replacement or maintenance.  Each Trade Contractor 
shall arrange pipes, ducts, raceways, traps, starters, motors, control components, 
and the like, to clear the openings of swinging and overhead doors and of access 
panels. 

H. In all locations where subjected to public access, or in any occupied spaces, any 
and all piping systems servicing mechanical delivery systems which run on the face 
of construction shall be encased in a permanent encasement such as steel studs 
and drywall; steel framing, lathing and plaster; or other suitable and approved 
materials. 

I. AS REQUIRED BY COORDINATED SCHEDULING, The General Contractor shall 
provide temporary weathertight and protected openings in structure to facilitate 
placement of equipment. 

 
1.04 TRADE CONTRACTOR OBLIGATIONS 

A. The Trade Contractors are required to supply all necessary supervision and 
coordination information to any other trades who are supplying work to 
accommodate the electrical and mechanical installations. 

B. Where a trade is required to install items which it does not purchase, it shall include 
for such items: 
1. The coordination of their delivery. 
2. Their unloading from delivery trucks driven in to any designated point on the 

property line at grade level. 
3. Their safe handling and field storage up to the time of permanent placement 

in the project. 
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4. The correction of any damage, defacement or corrosion to which they may 
have been subjected. 

5. Their field assembly and internal connection as may be necessary for their 
proper operation. 

6. Their mounting in place including the purchases and installation of all 
dunnage supporting members and fastenings necessary to adapt them to 
architectural and structural conditions unless support members are shown 
on structural or architectural drawings. 

7. Their connection to building systems including the purchase and installation 
of all terminating fittings necessary to adapt and connect them to the building 
systems. 

C. Items which are to be installed but not purchased as part of the work of a particular 
trade shall be carefully examined by this trade upon delivery to the project.   

 
Claims that any of these have been received in such condition that their installation 
will require procedures beyond the reasonable scope of the work of the installing 
trade will be considered only if presented in writing within one week of the date of 
delivery to the project of the items in question.   

 
The work of the installing trade shall include all procedures, regardless of how 
extensive, necessary to put into satisfactory operation, all items for which no claims 
have been submitted as outlined above. 

 
 

**End of Section** 
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SECTION 01 31 14 
 

COORDINATION DRAWINGS AND PROCEDURES 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01. 

D. Coordination of the work shall be performed as outlined below. 
 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Scheduling (Coordinate with Section 013200) 
B. Coordination Drawings and Procedures - Electrical Work 
C. Meetings 
D. Penalties 

 
1.03 SCHEDULING 

A. Development of coordination drawings shall begin immediately upon award and 
shall not be dependent upon structural shop drawings; development shall be based 
upon structural information included on the Contract Documents.   

B. During the “final” review of the coordination drawings, the approved structural 
shop/fabrication drawings shall be checked and any conflicts identified.  General 
Contractor shall coordinate and insure structural shop drawings are processed so 
as to meet this requirement.  Failure to prosecute same in a timely manner will be 
cause for implementation of penalties as outlined in 1.07 herein. 

C. Progress of coordination drawings must be reported at every project meeting until 
accepted. 

 
1.04 COORDINATION DRAWINGS AND PROCEDURES - GENERAL CONSTRUCTION 

WORK 
 

Attention is directed to this Section 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”. 

 
1.05 COORDINATION DRAWINGS AND PROCEDURES - MECHANICAL/ELECTRICAL 

WORK 
A. Electrical work shall be coordinated as indicated by the following procedure.  Review 

of coordination drawings shall not diminish responsibility under this Contract for final 
coordination of installation with Architectural work. 

 
NOTE:  Electronic documents (CAD files) can be used for these operations 
based upon agreement between all parties and in accordance with terms and 
conditions set for obtaining of CAD files as per attachment to Section 013300. 
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B. Coordination Drawings include but are not necessarily limited to: 

1. Partition/room layout. 
2. Ceiling tile and grid. 
3. Light fixtures. 
4. Major electrical conduit runs, panelboards, feeder conduit and racks of 

branch conduit. 
5. Above ceiling miscellaneous metal. 
6. Fire Protection Systems. 

C. All coordination drawings shall be delivered to the Architect at the end of the project 
as part of the record drawing requirements set forth in Article 3.11 of the General 
Conditions. 

 
1.06 MEETINGS – Coordinate with Section 013119 

A. Coordination meetings to resolve interferences in the work will be held at the project 
site under the direction of the Architect and Owner's Representative. 

 
Representatives of each Contractor shall be present at each meeting.   

 
Each Contractor shall provide the necessary manpower and/or overtime to insure 
that the coordination process described herein does not delay the Project Schedule. 

 
1.07 PENALTIES 

A. FAILURE OF ANY INDIVIDUAL PRIME CONTRACTOR TO PARTICIPATE IN THE 
PREPARATION OF SAID COORDINATION DRAWINGS AND TO OBTAIN 
ARCHITECT'S REVIEW AND CONCURRENCE THEREOF WILL RESULT IN 
FORFEITURE OF THEIR RIGHT OF PAYMENT UNTIL SAID DRAWINGS ARE 
ACCEPTED. 

B. REPEATED VIOLATIONS OF THIS CONTRACTUAL REQUIREMENT MAY 
RESULT IN TECHNICAL DEFAULT OF THE AGREEMENT BETWEEN THE 
OWNER AND THE OFFENDING PRIME CONTRACTOR;  

 
HOWEVER, THE FAILURE OF THE OWNER TO SO TERMINATE SHALL NOT 
RELIEVE THE CONTRACTOR FROM FUTURE COMPLIANCE WITH THE TERMS 
AND CONDITIONS OF THIS SECTION. 

 
**End of Section** 
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SECTION 013119 - PROJECT MEETINGS 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Initial (Kick-Off or Orientation) Meeting 
B. Regular Project Meetings 
C. Job Progress Meetings 
D. Job Coordination Meetings 
E. Pre-Installation Conferences 
F. Recording 

 
NOTE:  As part of all individual meetings outlined above there shall be a Waste 
Management program discussion held with all responsible parties in attendance. 

 
1.03 INITIAL (KICK-OFF OR ORIENTATION) MEETING 

A. The Owner's Representative will schedule the initial job meeting, prior to the start of 
any work, at the project site and will notify all parties concerned of the time and place 
of the meeting. 

B. Attendance: 
1. Prime Contractor (s) or Construction Manager if involved 
2. Owner’s Representative or Owner. 
3. Architect and principal consultants. 
4. Major subcontractors and suppliers as deemed appropriate. 
5. Representative of Testing Laboratory if independent. 

C. Review and Discuss: 
1. Relation and coordination of various parties, and responsible personnel for 

each party. 
2. Use of premises, including office and storage areas, temporary controls, and 

security procedures. 
3. Waste management requirements as outlined in Section 017419. 
4. Construction schedule and critical work sequencing. 
5. Processing of: 

a. Contract modifications. 
b. Shop Drawings, Product Data, and Samples. 
c. Applications for Payment. 
d. Substitutions. 
e. Requests for Information. 
f. Other required submittals. 

6. Adequacy of distribution of Contract Documents. 
7. Procedures for maintaining contract closeout submittals. 
8. Installation and removal of temporary facilities. 

D. Notification procedures and extent of testing and inspection services 
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E. The meeting will be conducted by the Architect and Owner’s Representative and 
shall address the conduct of the job, lines of communications, and the like.  
Discussions on waste management requirements as outlined in Section 017419 
shall be part of the agenda. 

F. All Contractors are required to attend. 
 

1.04 REGULAR PROJECT MEETING AGENDA 
A. Coordinate the Work of the Project (Reference Section 013114). 
B. Establish a sound working relationship among the Contractors, the Architect and the 

Owner. 
C. Review and update progress, submittal and delivery schedules. 
D. Review job progress. 
E. Review progress payment requests; change proposals and change orders. 
F. Expedite the work to completion within the project schedule. 
G. Provide a 2 week look ahead schedule. 

 
1.05 JOB PROGRESS MEETINGS 

A. Unless otherwise directed, bi-weekly job meetings will be held by the Owner's 
Representative.  Present at these meetings shall be EACH CONTRACTOR or a 
representative authorized to make commitments for action on behalf of the 
Contractor and the Owner. 

B. EACH CONTRACTOR shall arrange for the participation of its Subcontractors when 
their presence is required by the Owner's Representative and/or the Architect. 

C. The minimum agenda will cover: 
1. Review minutes of previous meetings. 
2. Note field observations, problems, and decisions. 
3. Identify present problems and resolve them. 
4. Plan work progress during next work period and its effect on the related work 

of others. 
5. Review shop drawings and submittal schedules. 
6. Review change order status. 
7. Review status of construction progress schedule. 
8. Coordinate occupancy arrangements and access requirements with Owner. 
9. Discussions on waste management requirements as outlined in Section 

017419 shall be part of the agenda. 
 
1.06 JOB COORDINATION MEETINGS (Reference Section 013114) 

A. On a bi-weekly basis, either on the day of the schedule job progress meeting, or 
such other time established, a “working” coordination meeting will be held at the 
project site.  Present at these meetings shall be each contractor’s site supervisor 
with men working, or scheduled to work within the ensuing 2 weeks, and the 
Owner’s site Representative. 
 
Further, prior to the start of any major trade work, a coordination meeting following 
the guidelines established herein shall be held subject to the same parties’ presence 
as for general meetings. 

 
B. Meeting shall be used to coordinate work between contracts for the ensuing 2 

weeks.  At the close of the meeting, each supervisor shall, in an agreed format, 
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provide a summarized 2 week work plan to the other contractors and the Owner’s 
Representative. 

C. The time and place for the meetings will be as established in the preconstruction 
meeting. 

D. Minutes will be taken by the party designated and distributed to all parties involved 
and the Owner’s Representative or the General Contractor will provide, at the next 
regular progress meeting, a verbal report of the date and time of the last coordination 
meeting and a listing of those present. 
 

1.07 PRE-INSTALLATION CONFERENCES 
A. Where required in individual specification Section, convene a pre-installation 

conference at project site or other designated location. 
B. Require attendance of parties directly affecting or affected by work of the specific 

Section. 
C. Review conditions of installation, preparation and installation procedures, and 

coordination with related work. 
 

1.08 RECORDING:  The Owner’s Representative or the Architect, as agreed to by contract, shall 
write minutes of all meetings and distribute them to all parties present and to those on the 
distribution list given out at the orientation meeting within 48 hours of the meeting. 
 
 

PART 2 PRODUCTS 
 
Not used 
 
PART 3 EXECUTION 
 
Not used 
 
 
 

**End of Section** 
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SECTION 01 32 00 
 

SCHEDULING AND PROGRESS 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the "Conditions of the Contract" and the balance of Division #1 
and Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project. 
1. "Contractor for General Construction (CGC)" meaning the party responsible 

for the preparation of, and monitoring of, the coordinated project progress 
schedule (CPPS) prepared in consort with the "Prime Contractors" as 
defined below; 

2. "The Contractor" or "Contractor" meaning that Prime Contractor normally 
responsible for that work referenced; 

3. "Prime/Trade Contractor" meaning either the - General, Plumbing, HVAC or 
Electrical Contractors normally responsible for the referenced work; 

4. "Coordinated Project Progress Schedule (CPPS)" meaning that schedule 
prepared by the "Contractor for General Construction" with all required input 
from each of the "Prime Contractors" as defined in Paragraph 1.01.C.3 
above. 

and such other terms relating to Contractors to be taken in context with respect to 
referenced work. 

 
D. The requirements set forth within this section are directed to all Contractors involved 

in the work and shall be considered mandated requirements subject to penalties as 
defined elsewhere in this Section. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Preliminary Requirements 
B. Commencement, Prosecution and Completion of the work 
C. Coordinated Submittal Schedules  
D. Proposed Product List and Status Report on Material Orders - See Article 1.11 of 

Section 013300; failure to comply with these requirements shall result in rejection of 
schedules and withholding of any requisitions. 

E. Coordinated Project Progress Schedule 
F. Breach of Contract 
G. Time of Completion 

 
1.03 PRELIMINARY REQUIREMENTS (Coordinate with Post-Bid Requirements set forth in 

Section 002100) 
A. Within seven (7) days after bids are opened, and before the Contract is executed, 

the three (3) apparent low bidder for each trade/contract must submit to the 
Architect, in writing, a list of duration’s and a sequence, in the form of a bar chart, 
for all activities that are the responsibility of the bidder.  Contractor's proposed work 
force and other resource loading for each activity of the bar chart, broken down by 
trades, must also be provided.  Failure to comply with this requirement may be cause 
for rejection of the bid. 
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B. The apparent low bidders, concurrent with the submission of bar chart for each 
school, shall also submit to the Architect, in writing, the following information: 
1. Shop drawing and material sample schedules keyed to the duration’s 

submitted in the bar chart. (See Section 013300) 
2. Schedules for the award of subcontractor and equipment contracts keyed to 

the duration’s submitted for the bar chart. 
3. The name of the person who, as Scheduling Coordinator for the apparent 

low bidder, is authorized to act on behalf of the apparent low bidder on all 
matters of scheduling included in this Section.  Once named, the Scheduling 
Coordinator may only be replaced after written notice is given to the Owner's 
Representative and Architect.  The Contractor agrees, upon the request of 
either of the two parties, to replace the Scheduling Coordinator. 

C. Failure to comply with this subsection 1.03 of this Section of the General 
Requirements may be cause for rejection of the bid and forfeiture of security.  (See 
the "Post-Bid Procedures" in the Instructions to Bidders.) 

 
1.04 COMMENCEMENT, PROSECUTION AND COMPLETION OF THE WORK 

A. Contractor shall commence work under this contract upon receipt by him of Letter 
of Intent to Award, Notice to Proceed, and/or Execution of the Contract, and shall 
prosecute said work diligently and complete the work within the stated calendar days 
for each portion of the work as set forth in Section 011000. 

B. The time stated for completion for contract work includes final cleanup of area.  Upon 
completion of total Contract work, ALL AREAS SHALL BE CLEAN. 

C. The Contractor is to carry on responsibility for services and maintenance of such 
items as temporary roads, walks, ramps, field offices, parking areas, environmental 
controls and the like until work under this contract is complete, unless otherwise 
directed by the Owner.  Coordinate work herein with Section 01 10 00, Description 
of Work. 

 
1.05 COORDINATED SUBMITTAL SCHEDULES  

A. Within two (2) weeks after receipt of Letter of Intent to Award, Notice to Proceed, 
and/or Execution of the Contract, each Contractor shall submit, to each other for 
review and comment prior to submittal to the Contractor for General Construction, a 
detailed listing of all items to be incorporated within the work, including all items of 
mechanical and electrical.   

 
This agreed upon information will then be incorporated in the "CPPS" as prepared 
by the "CGC" in accordance with Paragraph 1.05 of this Section.   

 
Listing should generally include the following: 
1. Overall project milestones; 
2. Proposed products list and status report on material orders. 
3. Dates of shop drawing/sample submittals; 
4. Guaranteed delivery dates after shop drawing and/or sample approvals; 
5. Date of installation start; 
6. Date of installation completion. 

 
1.06 COORDINATED PROJECT PROGRESS SCHEDULE 

A. Within two (2) weeks after receipt of Letter of Intent to Award, Notice to Proceed, 
and/or Execution of the Contract, but prior to the actual start of the field work, the 
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Contractor for General Construction shall submit to the Architect for his approval the 
proposed Coordinated Project Progress Schedule giving the information listed 
below.   

 
In order to complete the "CPPS" each Contractor shall submit to each other for 
review, comment and time coordination prior to submittal to the Contractor for 
General Construction, their requirements so as to allow for said schedule to be 
drawn. 

 
EACH CONTRACTOR SHALL SIGNIFY ACCEPTANCE OF SAID COORDINATED 
PROJECT PROGRESS SCHEDULE BY SIGNING PRIOR TO SUBMITTAL. 

 
FAILURE OF THE "CGC" TO SUBMIT SAID COORDINATED PROJECT 
PROGRESS SCHEDULE AND TO OBTAIN APPROVAL THEREOF WILL RESULT 
IN FORFEITURE OF RIGHT OF PAYMENT UNTIL SAID SCHEDULE IS 
APPROVED. 

 
SHOULD SUCH FAILURE BE CAUSED BY THE LACK OF COOPERATION ON 
THE PART OF ANY CONTRACTOR, SAID CONTRACTOR WILL BE PENALIZED 
BY FORFEITURE OF RIGHT OF PAYMENT AS WELL AS BEING HELD 
RESPONSIBLE FOR ANY DELAYS AND RESULTANT COSTS AS OUTLINED IN 
THE GENERAL CONDITIONS THAT MAY ACCRUE UNTIL SUCH 
PARTICIPATION IS FORTHCOMING AND SAID SCHEDULE IS APPROVED. 

 
The minimum information contained within the required project progress schedule 
shall consist of -  
1. The estimated dates the various classes of work included in the Schedule of 

Values will be started and completed. 
2. The estimated percentages of completion to be obtained and the total dollar 

value of the various classes of said work projected to the end of each 
calendar month until substantial completion. 

 
Calculations shall be based upon - work in place; materials on site and not 
installed; materials fabricated and stored under suitable conditions and 
insured to full value in a manner satisfactory to Architect and Owner; and 
such other items as may be agreed to among the Contractor, Architect and 
Owner.  
 

3. The estimated delivery and installation dates of the major pieces of 
equipment to be furnished and installed by the Contractor. 

4. The estimated projected progress of work that will be performed away from 
the job site. 

5. A delineation of the work that will be performed by the Contractor's own 
forces and by his Subcontractors. 

6. The estimated calendar dates on which all the work under the contract will 
be completed and ready for substantial completion and final inspections. 

B. The Coordinated Project Progress Schedule shall be based on an orderly 
progression of the Work, allowing adequate time for each operation, and leading to 
a reasonable certainty of Substantial Completion by the date established in Section 
011000.   
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The "CPPS" will be reviewed by the Architect and Owner’s Representative for 
compliance with the requirements of this article and will be accepted by them or 
returned to the "CGC" for revision and resubmittal.   

 
In the event that said schedule is returned, each contractor shall participate in the 
revision, as required, to prepare same for resubmittal.   

 
Unless specifically required by law, no payment under this Contract shall be due 
until the Progress Schedule has been submitted to the Architect and Owner’s 
Representative and approved by both parties. 

 
C. As the work progresses, an up-to-date copy of the "CPPS" with the actual percent 

completion of the various classes of the work indicated in red shall be submitted by 
the "CGC", with input from each Prime Contractor, to the Architect and/or Owner’s 
Representative during the first week of each calendar month.  (Distribution to be 
established as part of “preconstruction meeting”. 

 
Each Prime Contractor shall sign the monthly schedules as a prerequisite to the 
requisitioning process. 

 
The "CPPS" may be adjusted and revised to meet unforeseen job conditions, but 
such changes shall, at all times, be approved by the Architect and the Owner’s 
Representative. 

 
D. A copy of the "CPPS" shall be available at all times at the job site for the inspection 

and guidance of other Contractors, Subcontractors and Vendors engaged on any 
construction phase of the project.   

 
It shall be the responsibility of Each Contractor to ascertain that all his 
Subcontractors, Vendors and Material men periodically consult the Schedule so that 
their work schedule shall be maintained in conformance with his own.  

 
It shall also be the responsibility of Each Contractor to periodically consult the Job 
Progress Schedules of any other Contractors that may be engaged on any separate 
construction of the project, so that undue delay in progress on their part shall not 
delay the work of the other Contractors. 

 
E. AN UP TO DATE COPY OF COORDINATED PROJECT PROGRESS SCHEDULE 

MUST BE ATTACHED TO MONTHLY REQUISITION IN ORDER FOR 
PROCESSING TO BEGIN.   

 
INCOMPLETE REQUISITIONS WILL BE REJECTED. 

 
1.07 BREACH OF CONTRACT 

A. The Contractor's failure to comply with any requirement called for in subsections 
1.04, 1.05 and 1.06 above shall constitute a material breach of the Contract, and 
the Owner shall have the right to and may terminate the Contract, provided, 
however, that the failure of the Owner to so terminate shall not relieve the Contractor 
from future compliance. 
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1.08 TIME OF COMPLETION – Coordinate with Article 8, Sections 007000 and 011000 

A. Notwithstanding the implementation of the Construction Schedule, it is the sole 
responsibility of the Contractor to complete the Work within a Contract Time which 
will assure the substantial completion of the Project by the required date. 

 
**End of Section** 
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SECTION 01 33 00 
 

SUBMITTAL REQUIREMENTS 
 
1.01 GENERAL 

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications. 

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01. 

D. Where practical, submittals shall be made in groupings where installations are 
complimentary, i.e. steel, steel decking, steel stairs, stair railings; roof 
systems/flashings; etc.  Failure to comply with this requirement will be cause 
for rejection of any or all submittals.   
 
Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity.   
 
Architect reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received. 

E. The Contractor is encouraged to submit for approval products made from recycled 
and/or environmentally responsible material.  Every effort will be made by the 
Design Professional Team to approve these materials; the substitution request 
procedure shall still be enforced. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Related Work Specified Elsewhere. 
B. Approved Equal Clause/Substitutions/Options 
C. Certification. 
D. Manufacturer's Instructions 
E. Submittal Instructions 
F. Shop Drawings 
G. Samples 
H. Material Safety Data Sheet (MSDS) Submittals 
I. Proposed Products List and Status Report on Material Orders 
J. Scheduling of Submittals 
K. Job Progress Schedule - See Section 013200 
L. Coordination Drawings  
M. Progress Photographs 
N. Certificates 
O. Construction Waste Management Procedures and Certifications – See Section 

017419. 
P. V.O.C. Compliance certification – See individual technical sections. 
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1.03 RELATED WORK SPECIFIED ELSEWHERE 
A. 01 29 00 - Applications for Payment and the Schedule of Values . 
B. 01 31 13/14 - Project Coordination and Coordination Drawings. 
C. 01 32 00 - Scheduling and Progress. 
D. 01 43 26 - Testing Laboratory test and inspection reports. 
E. 01 77 00 - Project Closeout requirements. 
F. 01 77 19 - Project Record Documents. 
G. 01 78 23 - Operation and Maintenance. 
H. Divisions 2 through 33 Sections for specific requirements for submittals in those 

Sections. 
 

1.04 APPROVED EQUAL CLAUSE/SUBSTITUTIONS/OPTIONS - Section 012500 
 
1.05 CERTIFICATION 

A. Certification of compliance with specification performance standards and 
manufacturers’ specifications and directions shall be furnished for any portion of this 
work for which specific performance requirements and/or manufacturers' 
specifications are listed.  It shall be the responsibility of the Contractor to secure two 
(2) copies of each certification when required and transmit same to the Architect. 

B. Sample Certification Form (2 pages) Section 013306  as an exhibit at the close of 
this Section.  Each item requiring certification shall be so noted and affidavits shall 
be filed singly to cover each specified material, installation, application and the like.  
CERTIFICATIONS SHALL BE SUBMITTED AS PART OF THE CLOSE OUT 
DOCUMENT REQUIREMENTS SET FORTH IN SECTION 017700. 

C. Decorations, Furnishings and Interior Finish - The Contractor's attention is directed 
to the New York State Fire Code as it relates to regulations controlling decoration, 
furnishings and interior finishes as they affect the work of this Contract.   

 
It is deemed the sole responsibility of the vendors furnishing fabrics, floor coverings, 
ceiling finishes, wall coverings and finishes and the like as covered by the 
regulations to submit applications and obtain approvals for same without additional 
charges to the Owner.  Failure to obtain, and submit, approvals in accordance with 
requirements of this section will result in rejection of any submittal for this phase of 
the work. 

 
D. Packaged Equipment:  Where packaged (factory assembled) mechanical and 

electrical equipment is furnished, a certificate shall be included with the submission 
of shop drawings or catalog data stating that the equipment complies with OSHA, 
National Electric Code, and applicable Underwriter's Laboratories Standards in 
respect to motor protection, grounding and protection against hazards, and is 
approved by all Regulatory Agencies. 

 
1.06 MANUFACTURER'S INSTRUCTIONS 

A. Where in these specifications an item is called for to be installed in accordance with 
the manufacturer's directions, specifications or recommendations, the Contractor 
shall furnish the Architect with two (2) printed copies of said directions, specifications 
or recommendations, before the item is installed. 

 
1.07 SUBMITTAL INSTRUCTIONS 
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A. Transmit each submittal, except sample installations and sample panels to the 
Architect.  Transmit submittals with Submittal Cover Sheet attached as Section 
013302.  On the Cover Sheet identify Contractor, indicate date of submittal, and 
include information prescribed by form and required in paragraph entitled, "Submittal 
Requirements" of the individual technical Section and as follows.  Process 
transmittal forms to record actions regarding sample installations and panels. 
1. Name, address, and telephone number of subcontractor, supplier, 

manufacturer and any other subcontractor associated with the submittal. 
2. Name of Owner. 
3. Name of Project and location. 
4. Construction contract number/designation. 
5. Product Identification. 
6. Manufacturer. 
7. Subcontractor/Supplier. 
8. Spec Section No.  
9. Spec Paragraph/Article. 
10. Drawing No(s). 
11. Drawing Date(s). 
12. Room or Detail No(s). 
13. When a resubmission, add alphabetic suffix on submittal description, for 

example, submittal 18 would become 18A, to indicate resubmission. 
 

1.08 SHOP DRAWINGS 
A. The following serves as a further definition of the requirements for shop drawing 

submittals as covered in Article 3.12 of the General Conditions: 
1. The Contractor shall submit to the Architect with such promptness as to 

cause no delay in the work, layout, detail, schedule, setting, product data 
and shop drawings for each part of the work as specified or required. 
a. Submission of data for review by the Structural and 

Mechanical/Electrical Engineers shall be sent directly to those 
Engineers with duplicate transmittals sent to the Architect. 

2. BEFORE SUBMITTING ANY DATA FOR APPROVAL, THE CONTRACTOR 
SHALL CHECK THE SUBMITTALS OF ALL SUBCONTRACTORS FOR 
ACCURACY AND CONTRACT COMPLIANCE.  ALL SUBMITTALS SHALL 
BE UNDER THE COVER SHEET ATTACHED HERETO.  SUBMITTALS 
NOT COMPLYING WITH THE ABOVE SHALL BE RETURNED TO THE 
SUBMITTING CONTRACTOR WITHOUT EXAMINATION BY THE 
ARCHITECT.  Contractor shall see that all work contiguous with and having 
bearing on work indicated on drawings is accurately and distinctly illustrated 
and that work shown is in conformity with contract requirements. 

 
EACH CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING 
THEIR WORK AND SUBMITTAL WITH OTHER CONTRACTORS 
PERFORMING WORK ON THE PROJECT. 

 
SHOULD ANY CONTRACTOR CAUSE THE NEED FOR RE-SUBMISSION 
OR RE-REVIEWS OF PREVIOUSLY APPROVED INFORMATION OF 
ANOTHER CONTRACTOR, ALL COSTS INVOLVED WITH SAID REVIEW 
WILL BE BACKCHARGED AT THE RATES SET FORTH IN SECTION 01 
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25 00 TO THE CONTRACTOR CREATING THE NEED FOR ADDITIONAL 
REVIEWS. 

 
3. Shop drawings shall be numbered consecutively and shall represent: 

a. All working and erection dimensions. 
b. Arrangement and sectional views. 
c. Necessary details, including information for making connections to 

other work. 
d. Kinds of materials and finishes.  Colors, where applicable 

4. Shop drawings shall be dated, and shall generally contain: 
a. Name and Number of project. 
b. Name, address and telephone number of submitting Contractor. 
c. Description of required equipment, materials, and classification item 

numbers. 
d. Locations at which materials or equipment are to be installed in the 

Work. 
e. Identification of drawings, schedules, notes and/or details and 

specification sections and related paragraphs/articles to which they 
apply. 

f. Equipment or fixture identification corresponding to that used in 
Contract Documents. 

g. Accessories and special or non-standard features and materials 
which are being furnished. 

h. Properly marked with external connection identification as related to 
the project where they consist of standard factory assembly or field 
installation drawings. 

 
In addition to the general data required above, mechanical and electrical 
submissions shall contain: 

 
a. Manufacturer's specifications including materials of construction, 

metal gauge, thickness and finish. 
b. Certified dimensional drawings including clearances required for 

maintenance or access (coordinate with Section 013114) 
c. Performance data, ratings, operating characteristics, and operating 

limits. 
d. Electrical ratings and characteristics. 
e. Wiring and control diagrams, where applicable. 
f. Certifications requested, including UL label or listing. 
g. List of accessories which are required but are NOT being provided 

by the product manufacturer or are NOT being furnished under this 
Section.  Identify the Section(s) under which the accessories are 
being furnished. 

5. Submission of data for approval shall be accompanied by letter of transmittal, 
in duplicate, containing the name of the project, Contractor's name, number 
of drawings, titles and other pertinent data. 

6. Procedure for Submitting Shop Drawings and Product Data:   
 

The contractor shall submit five (5) copies of data, for standard manufactured 
items, in the form of manufacturer's catalog sheets, showing illustrated cuts 
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of the items to be furnished, scale details, sizes, dimensions, performance 
characteristics, operating clearances, capacities, wiring diagrams and all 
other pertinent information.   

 
Two copies of reviewed submissions will be returned to the contractor.  

 
For all other shop drawings, Contractor shall submit one transparency for 
each drawing until final approval is obtained.   

 
Each drawing transparency shall have a clear space approximately 4 inches 
by 10 inches on the right hand side for stamps showing "Date Received" and 
disposition of submittal.   

 
In addition to the transparency, three (3) prints shall be required.  
a. After completion of checking, the Architect, and Engineer (as 

appropriate) will retain one print for his record and return the 
transparencies to the submitting Contractor.   

 
The average "turn around time" of any one in-house submittal by the 
Architect shall not exceed 15 business days for review and at least 20 
business days when another consultant is involved. 

 
b. For drawings returned "Resubmit", "Amend & Resubmit", 

"Disapproved" or "Rejected-Resubmit", the original drawings shall be 
corrected, a new transparency made, and resubmitted until final 
approval. 

 
NOTE:  The Owner reserves the right to backcharge the Contractor 
for the additional costs beyond the review of any resubmittal as 
outlined in Section 012500. 

 
c. For drawings returned "Approved", "No Exceptions Taken", 

"Approved as Noted", and "Make Corrections Noted", the Contractor 
shall obtain and provide sufficient prints as required for the field.  
 
NOTE:  It is the responsibility of the contractor to confirm all 
dimensions, quantities, and the coordination of materials and 
products supplied by him with other trades.  Approval of shop 
drawings containing errors does not relieve the contractor from 
making corrections at his expense. 
 

7. No work as called for by shop drawings shall be done until Architect's 
approval.  

8. IF SUBMITTALS SHOW VARIATIONS FROM CONTRACT 
REQUIREMENTS BECAUSE OF STANDARD SHOP PRACTICES, OR 
OTHER REASONS, CONTRACTOR SHALL MAKE SPECIFIC MENTION 
OF SUCH VARIATION IN HIS LETTER OF TRANSMITTAL. 

9. APPROVAL OF SHOP DRAWINGS IS GENERAL.  IT SHALL NOT 
RELIEVE CONTRACTOR OF THE RESPONSIBILITY FOR ACCURACY 
OF SUCH DRAWINGS, NOR FOR THE FURNISHING OF MATERIALS OR 
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PROVISION OF WORK REQUIRED BY THE CONTRACT AND NOT 
SHOWN ON THE SHOP DRAWINGS. 

 
Unless it is an interpretation of design intent, approval of shop drawings shall 
not be construed as approval of departures from Contract. 

 
10. If the Contractor should alter any information on previous submittals, besides 

the notations called for by the Architect, he must circle this new information 
to bring it to the Architect's attention. 

 
11. Where practical, in submitting data for approval, all associated 

drawings, product data and the like, relating to a complete assembly 
shall be submitted at one and the same time so that each may be 
checked in relation to the entire proposed assembly.   

 
PARTIAL SUBMISSIONS WILL BE RETURNED WITHOUT ACTION 
TAKEN.   
EXTRANEOUS MATERIAL ON PRODUCT DATA SHEETS SHALL BE 
STRUCK PRIOR TO SUBMITTAL. 
 
Resubmittals of any data shall be “complete”, i.e. – Lighting Fixture 
resubmittal shall include all fixtures whether or not some have been 
approved so that when the entire submittal is approved, a full record copy is 
on file. 

 
12. Contractor shall have copies of all approved shop drawings as listed in 

Paragraph 1.08.A.6 above on the job at all times and shall make them 
available to the Architect or the Owner's representatives. 

 
1.09 SAMPLES 

A. The following serves as a further definition of the requirements for sample submittals 
as covered in Article 3.12 of the General Conditions: 
1. Names of proposed manufacturers, materialsmen and dealers who are to 

furnish materials, fixtures, appliances or other fittings shall, where practical, 
be submitted to the Architect for early approval to afford proper investigation 
and check. 

2. No manufacturer will be approved for any materials to be furnished under 
this contract unless he shall be of good reputation and shall have plant of 
ample capacity and shall have successfully produced similar products. 

3. All transactions with manufacturers and subcontractors shall be through the 
Prime Contractor. 

4. Unless otherwise specified, samples shall be in duplicate (2) and of 
adequate size to show quality, type, color, range, finish, texture, etc. 

 
INTERRELATED COLOR SELECTIONS WILL NOT BE MADE UNTIL ALL 
PERTINENT SAMPLES ARE MADE AVAILABLE TO ARCHITECT. 

 
Deliver one (1) sample to field office and one (1) sample to Architect's office 
unless otherwise directed. 
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5. Each sample shall be labeled, bearing material and quality names, 
submitting Contractor's name, and project name, and other pertinent data. 

 
In accordance with OSHA regulation Number 1910.1200, a Material 
Safety Data Sheet (MSDS) shall be submitted for each product to be 
incorporated in the work.    
 
The sole purpose for requiring submittal of MSDS sheets as outlined herein 
and respective technical sections is to advise the General Contractor that 
health and safety is of primary importance to the execution of the work and 
for the future occupants of the project under construction.  It is to be 
assumed, and will be enforced, that the submission of MSDS sheets be 
made as a separate package, covered by it’s own transmittal and marked 
“for evidence of legal compliance”.  This submission will be noted and 
returned with a stamp indicating “SUBMITTED INFORMATION ONLY, NOT 
REVIEWED”.  Failure to observe these submittal requirements will be 
cause for rejection of the entire submittal.  

 
The safe handling of products by the applicator according to MSDS 
warnings is a safety issue, like any other, entirely within the purview of 
the Respective Prime Contractor. 

 
6. Where Specifications require manufacturer's printed installation directions, 

such directions and diagrams shall accompany samples.  Coordinate with 
Paragraph 1.05 herein 

7. A duplicate letter of transmittal from the submitting Contractor requesting 
approval of the sample shall accompany the samples. 

8. Transportation charges to designated locations must be prepaid on all 
samples. 

9. Materials shall not be ordered until approval is received in writing from the 
Architect.   

10. All materials shall be furnished equal in all respects to the samples 
which were approved. 

 
1.10 MATERIAL SAFETY DATA SHEET (MSDS) SUBMITTALS 

A. As specified in Paragraph 1.09 of this Section and within the technical sections 
forming this Specification, the Contractor is directed to the following requirements 
concerning "MSDS" submissions. 
1. Submit MSDS's for all products used during construction whether 

incorporated within the work or used in the performance of the work. 
2. Identify which products may be harmful to construction workers or other 

building occupants. 
3. Develop means and methods for protection of construction workers and 

other building occupants from potentially harmful products.  Submit said 
means and methods to the Owner for review and approval. 

B. Further, the General Contractor with assistance from each individual contractor shall 
maintain a "MSDS" file on site, accessible to workers and otherwise in compliance 
with jurisdiction's "Right To Know" legislation. 

C. Attention is directed Section 017700, Article 1.04.A.12 for final closeout 
submittal of MSDS compilation to the Owner. 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 01 33 00 - 8 Submittal Requirements 
 

 
1.11 PROPOSED PRODUCTS LIST AND STATUS REPORT ON MATERIAL ORDERS - 

Coordinate with Section 013200. 
A. Within two (2) weeks after date of Notice to Proceed or execution of the Contract 

(whichever is the earliest), submit a complete list of products proposed for use, with 
name of manufacturer/vendor/fabricator, trade name, and model number of each 
product. 

B. For products specified only by reference standards, give manufacturer, trade name, 
model or catalog designation, and reference standards. 

C. Report to include list, in chronological order by need date, materials orders 
necessary for completion of the contract.  The following information will be required 
for each material order listed: 
1. Material name, supplier, and invoice number. 
2. Bar chart line item or CPM activity number affected by the order. 
3. Delivery date needed to allow directly and indirectly related work to be 

completed within the contract performance period. 
4. Current delivery date agreed on by supplier. 
5. When item 4 exceeds item 3, the effect that delayed delivery date will have 

on contract completion date. 
6. When item 4 exceeds item 3, a summary of efforts made by the Contractor 

to expedite the delayed delivery date to bring it in line with the needed 
delivery date, including efforts made to place the order (or subcontract) with 
other suppliers. 

NOTE:  This information shall be updated for each requisition, failure to 
complete and certify accuracy will be cause for non-payment of requisition. 

 
1.12 SCHEDULING OF SUBMITTALS  

A. Within two (2) weeks after execution of the Contract, the Contractor shall submit a 
detailed listing of all items to be incorporated within the work, including all items of 
mechanical and electrical.   
1. Submittals for Review. 
2. Quality Control Submittals. 
3. Sustainable Design Submittals. 
4. Closeout Submittals. 
 
Listing should state the following: 
1. Specification section number. 
2. Description of submittal. 
3. Type of submittal. 
4. Date of shop drawing/sample submittals. 
5. Guaranteed delivery date after shop drawing and/or sample approvals. 
6. Date of installation start. 
7. Date of installation completion. 

 
1.13 JOB PROGRESS SCHEDULE - See Section 013200 
 
1.14 COORDINATION DRAWINGS 

A. Each Contractor's attention is directed to Section 013114 for required coordination 
drawings and the responsibility therefore. 
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1.15 PROGRESS PHOTOGRAPHS 
A. This Article includes requirements for periodic construction photography by the 

General Contractor, utilizing digital camera equipment, to demonstrate construction 
progress and to serve as a communicative device when describing a given condition 
to others at a remote location, by means of the internet.  

B. Photography shall be taken using a digital camera and electronic program which will 
download the digital photos in a JPEG format to a computer with resolution adequate 
to demonstrate the item under discussion.  

C. One set of record prints will be required and filed with the monthly requisition. The 
JPEG files shall be transmitted to the appropriate parties who shall then have the 
option to view the picture(s) on screen or print them out using their own equipment.  

D. It is the intention of this Section to provide a tool to enhance communications and 
reduce the amount of time required to address questions arising at the Project site. 
In this end, the Contractor shall utilize good judgment in providing photographs that 
are informative, and not merely repeating what is shown in the other photographs.  

E. Provide factual representation of construction extent and conditions. Provide correct 
exposure and focus, high resolution and sharpness, maximum depth of field, and 
minimum distortion, utilizing a normal lens.  

F. Before starting work, the General Contractor shall take photographs of the Work 
Areas from different points of view sufficient in number to show all present 
conditions. 

G. The minimum requirements, per requisition period are three (3) photographs of the 
Work, from different points of view designated by the Architect  
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1.16 CERTIFICATES 
A. Submit a Summary of Solid Wastes Generated, manifests, weight tickets, and the 

like in accordance with requirements of Section 017419 - Construction Waste 
Management. 

B. Submit, as required by each technical section a certification for V.O.C. compliance. 
 
Part 2 - PRODUCTS 
 
Not used 
 
Part 3 - EXECUTION 
 
Not used 
 

**End of Section** 
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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 herein below 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 in DWG/DWF format (Drawings may be 
compressed).  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 as may be required. 
 
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, 
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 
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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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SUBMITTAL COVER SHEET 
 

Contractor:_______________________________________________________________ 
 

Address:_______________________________________ Telephone: (    )____________ 
 
Owner:    
 

Name of Project:   
 

TYPE OF SUBMITTAL: 
 

Shop Drawings 
Technical Data 
Test Report 

 
Schedule 
Certificate 
Warranty 

 
Physical Sample 
Color Sample 
_____________ 

 
Submission #:    1st ,    2nd,    3rd,    4th    (circle one) 
 

 

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 
 

KAEYER, GARMENT + DAVIDSON ARCHITECTS, P.C. 
 
DATE______________  BY__________________________________  

 

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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SECTION 01 33 06 
 

CERTIFICATION OF SPECIFICATION COMPLIANCE 
 
I/WE, the MANUFACTURER/SUPPLIER and INSTALLER of  ____________________________ 
as specified in Section Number ___________________ of the Contract Documents prepared by  
KG+D Architects, PC; 285 Main Street; Mt. Kisco, NY 10549 

 
Putnam Valley Central School District 2018 Capital Projects 

 
SED #48-05-03-04-0-004-016, Putnam Valley Middle School Toilet Room Alterations 

 
do (does) herein certify that -  
 

1. All materials furnished for said 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 drawings prepared by the design professional team. 
 
CONTRACTOR:   
 
CERTIFICATION BY: ___________________________ TITLE: __________________________ 
 
ADDRESS:   
 
CERTIFICATION  DATED:  
  
 
Distribution: 
 
Original and One Copy to:   KG+D Architects, PC 

285 Main Street 
Mt. Kisco, NY 10549 

 
Att:  Mr. ________________ 

 
One Copy to:     
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CERTIFICATION OF SPECIFICATION COMPLIANCE 
 
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 
 
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 013529 - HEALTH AND SAFETY PLAN 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Provide all labor, equipment and materials and perform all operations in connection 
with monitoring air quality, decontaminating equipment and providing worker health 
and safety protection for all Contractor and Subcontractor personnel. 

B. Develop a site specific Health and Safety Plan (HASP) specifically addressing the 
potential hazards that may be encountered.  This plan shall meet all Occupational 
Safety and Health Administration (OSHA) requirements. 

C. Review the requirements and data presented and supplement the program with any 
additional measures deemed necessary to fully comply with regulatory requirements 
and adequately protect personnel on the site. 

 
1.03 REFERENCES 

A. OSHA Regulation 29 CFR 1910.120 
B. OSHA Regulation 29 CFR 1926.62 

 
1.04 DEFINITIONS 

A. Site Safety Official (SSO): The individual who is responsible to the Contractor and 
has the authority and knowledge necessary to implement the site safety and health 
plan and verify compliance with applicable safety and health requirements.   

B. SSO shall possess full and complete authority to order stoppage of any work which 
he deems unsafe. 

 
1.05 SUBMITTALS 

A. Provide within seven (7) days after execution of the Agreement. 
1. Site-specific HASP including the Emergency Response Plan to the Owner, 

Owner’s Representative and Architect for review, including provisions for 
decontamination and a contingency plan for unforeseen emergencies.  The 
review is only to determine if the HASP meets basic regulatory requirements 
and the minimum requirements of this Section.  The review will not determine 
the adequacy of the HASP to address all potential hazards, as that remains 
the sole responsibility of the Contractor. 

2. Current certification of employee's health and safety training and certification 
of employee's baseline medical exam status. 

3. Certification of additional required health and safety training for Supervisors. 
4. Qualifications and experience of the SSO for approval. 

B. Submit minutes of weekly safety meetings at periodic progress meetings. 
C. Refer to related submittal requirements in Section (s) 028200 - Asbestos Abatement 

for project. 
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1.06 CONTRACTOR’S RESPONSIBILITIES 
A. Contractor is solely responsible for the health and safety of workers employed by 

the Contractor, any Subcontractor and anyone directly or indirectly employed by any 
of them. 

B. Develop and follow a site specific Health & Safety Plan (HASP) in accordance with 
the requirements of paragraph 1.07. 

C. Provide a full-time SSO regardless of whether or not the Work is at a defined 
Uncontrolled Hazardous Waste Site.  

D. Pre-arrange emergency medical care services at a nearby hospital, including 
establishment of emergency routes of travel. 

E. Meetings: 
1. Conduct daily job briefings with all site personnel to discuss relevant health 

and safety issues including but not limited to hazards, monitoring, 
procedures and controls. Document attendance and topics covered. 

2. At a minimum, conduct weekly safety meetings with all site personnel, 
documenting attendance and topics covered. 

F. Train all workers assigned to areas where contaminated media are likely to be 
encountered in accordance with 29 CFR 1910.120. 

G. Include those workers involved with the abatement of Asbestos containing materials 
in a medical surveillance program and respiratory protection program that meet the 
requirements of 29 CFR 1910.120 and 29 CFR 1910.134, respectively. 

H. In areas where contaminated media are likely to be encountered, monitor air quality 
in and around work area using appropriate air monitoring equipment/analysis, as 
indicated in Part 2.  Record all readings and maintain record on site.  Stop work 
and/or upgrade respiratory protection or personal protective equipment levels if 
action levels established in the HASP are exceeded.  Ensure that degree and type 
of respiratory protection provided is consistent with the monitored concentrations 
and individual chemical parameters.  Lawfully dispose of all contaminated clothing 
and equipment that cannot be decontaminated.  

 
1.07 HEALTH & SAFETY PLAN (HASP) REQUIREMENTS 

A. The following items shall be addressed in the HASP: 
1. safety and health hazard assessment; 
2. procedures for emergency medical treatment and first aid; 
3. map indicating route to hospital for emergency medical care; 
4. Lead Exposure Control Plan (29 CFR 1926.62); 
5. equipment decontamination procedures; 
6. air monitoring procedures and action levels; 
7. personal protective equipment and decontamination; 
8. physical hazard evaluation and abatement including: 

a. equipment operation; 
b. confined space entry; 
c. slips and falls; 
d. building collapse; 
e. falling debris; 
f. encountering unmarked utilities; 
g. cold and heat stress; 
h. hot work (cutting and welding); 
i. excavation entry; 

9. training requirements; 
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10. recordkeeping requirements; 
11. emergency response plan that includes: 

a. names of three (3) Emergency Response Contractors, experienced 
in the removal and disposal of oils and hazardous chemicals, that the 
Contractor intends to use in the event of an emergency; 

b. evacuation routes and procedures; 
c. emergency alerting and response procedures. 

 
1.08 CONTINGENCY MEASURES & NOTIFICATIONS 

A. The potential for encountering hazardous buried objects or materials that could pose 
a threat to human health or the environment exists at the Project Site.  In the event 
that potentially hazardous materials are encountered during the work under this 
contract, the responsibilities of the Contractor and the Owner’s Representative are 
described herein. 

B. The procedures and protocols to be used by the SSO in defining materials that are 
potentially hazardous include screening with a photoionization detector, odor, visual 
appearance of a material, and obvious oil or chemical contaminated materials. 

C. Upon encountering suspected hazardous buried objects or materials as described 
above, cover the excavation immediately if no imminent danger, as defined by the 
SSO, is present.  If there is an imminent danger, as defined by the SSO, evacuate 
the area immediately.  The SSO shall then notify the Owner’s Representative of the 
situation. 

D. Establish, properly barricade, and mark the area as an exclusion zone under the 
direction of the SSO.  The SSO shall establish the exclusion zone boundaries based 
upon air quality monitoring using a photoionization detector and other equipment as 
appropriate.  The exclusion zone shall be established at a minimum 50-foot radius 
around the location where the potentially hazardous material is encountered.  Work 
within the exclusion zone shall be discontinued until the hazardous condition has 
been remediated and testing indicates that a hazard does not exist.  Other activities 
of the site, outside the limits of the exclusion zone shall continue.  Ambient air quality 
monitoring shall be performed by the SSO to demonstrate that ambient air quality in 
other portions of the site is not adversely impacted by the exclusion zone condition.   

E. Notify Owner’s Representative regarding the presence of potentially hazardous 
materials.  Owner’s Representative may direct the Contractor to notify regulators 
and to obtain necessary regulatory approvals for remediation. 

F. Mobilize the appropriate equipment and personnel to sample and test the hazardous 
material within the exclusion zone to determine the remedial action required, subject 
to the Owner’s Representative’s direction.  Contractor may be directed to remove 
and legally dispose of the material.  Compensation for the removal and disposal of 
hazardous material will be as a Change in Work and Change in Contract Price in 
accordance with the Subcontract Agreement, if not covered under a specific bid 
item. 

 
Part 2 - PRODUCTS 
 
2.01 AIR MONITORING EQUIPMENT 

A. Provide and maintain portable photoionization detector or organic vapor analyzer 
capable of detecting organic vapors or total hydrocarbons.  Equipment shall be 
sensitive to the 0.5 PPM level.  
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B. Provide and maintain an oxygen analyzer to measure oxygen concentration in any 
trench or confined space prior to entry, as determined by the SSO. 

C. Provide and maintain an explosimeter whenever the potential for accumulation of 
explosive gases exists, as determined by the SSO. 

D. Provide and maintain air monitoring equipment as required for the 
collection/monitoring of airborne asbestos fibers.  All air samples related to 
abatement work shall be analyzed by a laboratory accredited by the American 
Industrial Hygiene Association.  

E. All air monitoring equipment shall remain the property of the Contractor. 
 
Part 3 – EXECUTION 
 
NOT USED 
 

**End of Section** 
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SECTION 01 41 00 
 

PERMITS AND COMPLIANCE 
 
Part 1 - GENERAL 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Preconstruction Meeting 
B. Permits and Licenses 
C. Compliance 
D. Additional Compliance 

 
1.03 PRECONSTRUCTION MEETING 

A. After award of Contract and prior to the commencement of the Work, schedule and 
conduct meeting with Owner and Architect to discuss the applicable environmental 
regulations and requirements; coordinate with Sections 015713, 015719 and 
017419. 

B. 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 environmental regulations bearing on performance of the Work. 

 
1.04 PERMITS AND LICENSES 

A. The Contractor shall obtain, maintain and pay for all permits and licenses necessary 
for the execution of the work and for the use of such work when completed. 

 
1.05 COMPLIANCE 

A. The Contractor shall give all notices, pay all fees and comply with all laws, rules and 
regulations applicable to the work. 

 
1.06 ADDITIONAL COMPLIANCE 

A. The Contractor, Subcontractors, and the employees of the Contractor and 
Subcontractors, shall comply with all regulations governing conduct, access to the 
premises, operation of equipment and systems, and conduct while in or near the 
premises and shall perform the work in such a manner as not to unreasonably 
interrupt or interfere with the conduct of business of the Facility. 

B. Further, attention is directed to requirements of Section 011501. 
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Part 2 – PRODUCTS 
 
 
Part 3 - EXECUTION 
 

**End of Section** 
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SECTION 014219 - CODES AND STANDARDS 
 
 
1.01 QUALITY ASSURANCE 

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. 

C. Conflicting Requirements: Where compliance with two or more standards is 
specified, and the standards may establish different or conflicting requirements for 
minimum quantities or quality levels comply with the most stringent requirement.  
Refer uncertainties and requirements that are different, but apparently equal, to 
Architect for a decision before proceeding. 

 
1.02 REFERENCE STANDARDS - The abbreviations, which may be used in the construction 

specifications, refer to the organizations and specifications of the organizations listed 
below. 

 
AABC Associated Air Balance Council 
AAN American Association of Nurserymen 
AI Asphalt Institute 
AISC American Institute of Steel Construction 
AMCA Air Movement and Control Association 
ARMA Asphalt Roofing Manufacturers Association 
ASC Adhesive and Sealant Council 
ASLA American Society of Landscape Architects 
ASHRAE American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. 
ASTM American Society for Testing and Materials International 
CLFMI Chain Link Fence Manufacturers Institute 
CRI Carpet and Rug Institute 
GANA Glass Association of North America  
GS Green Seal 
IEEE  Institute of Electrical and Electronics Engineers 
IESNA Illuminating Engineering Society of North America 
IGMA Insulating Glass Manufacturers Alliance 
LSGA Laminators Safety Glass Association 
NAIMA North American Insulation Manufacturers Association 
NFPA National Fire Protection Association 
NFRC National Fenestration Rating Council 
NHLA National Hardwood Lumber Association 
NPCA National Paint and Coatings Association 
NPA National Particleboard Association 
NSF National Sanitation Foundation International 
NTMA The National Terrazzo and Mosaic Association 
RFCI Resilient Floor Covering Institute 
SFPA Southern Forest Products Association 
SIGMA Sealed Insulating Glass Manufacturers Association 
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SPC Southern Pine Inspection Bureau (Grading Rules) 
SSPC Steel Structures Painting Council 
WDMA  Window & Door Manufacturers Association 
WRI Wire Reinforcement Institute, Inc. 
WWPA Woven Wire Products Association 

 
B. Federal Agencies: 
 

CE  Army Corps of Engineers) 
CPC  Consumer Product Safety Commission 
EPA  Environmental Protection Agency 
DOE  Department of Energy 
NIST  National Institute of Standards and Technology 
OSHA  Occupational Safety & Health Administration 

 
Further attention is directed to industry guide complied by Sweet's division of 
McGraw-Hill denoted as "PROJECT INFORMATION AND SERVICES" as well as 
in the web site www.4specs.com wherein a comprehensive list of international 
organizations representing building product manufacturers, associations, 
institutes, governmental agencies and testing bureaus is put forth. 

 
1.03 APPLICABLE CODES: The following is a listing of applicable codes within the jurisdiction 

of the Work as embodied within the 2020 New York State Uniform Fire Prevention and 
Building Code. 
A. 2020 Building Code New York State  
B. 2020 New York State Energy Conservation Code (includes amendments to 

ASHRAE 90.1-2016) 
C. 2020 Plumbing Code of New York State 
D. 2020 Mechanical Code of New York State 
E. 2020 Fuel Gas Code of New York State 
F. 2020 Fire Code of New York State 
G. 2020 Property Maintenance Code of New York State 
H. 2020 Residention Code New York State 
I. Accessibility Code - ANSI A117.1 New York State Building Code 
J. Elevator Code - ASME A17.1-2006 New York State Building Code 
K. Boiler Code - ASME Boiler & Pressure Vessel Code; NBIC 
L. 2020 Existing Building Code New York State 

 
 

**End of Section** 
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SECTION 014326 
 

TESTING LABORATORY SERVICES 
 
1.01 GENERAL 

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions.  

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01. 

D. Pursuant to the provisions of Section 013300, Submittal Requirements, it is further 
required that unless otherwise specified, tests called for in the Specifications 
applicable to the work and/or required to implement the work shall be paid for by the 
Owner.   

E. Where tests are required by the Architect to substantiate conformance to the 
specifications the Owner will pay all costs of such tests and engineering services 
unless said tests indicate that the workmanship or materials used by the Contractor 
are not in conformance with the Drawings, Specifications, Approved Shop Drawings 
or the approved materials.   

 
In such event, the Contractor shall pay for the tests, remove all work and material 
so failing to conform, REPLACE with work and materials which are in full conformity.   

 
F. Requirements related to testing services and specified elsewhere in these 

documents include: 
1. Inspections and testing as required by laws, ordinances, rules, regulations 

or orders of public authorities having jurisdiction over the work. 
2. Certification of compliance as required by individual specification sections. 
3. Testing, adjusting and balancing of mechanical equipment and systems. 
4. Project record documents, including operation and maintenance manuals, 

record drawings and the like. 
5. Tests and standards governing work and/or materials as may be specified 

throughout these specifications and/or as shown on the drawings. 
G. The Owner will employ, and pay for, the services of an Independent Testing 

Laboratory to perform all specified services. 
H. Inspection, sampling and testing is required for the following as applicable to the 

particular project:  
q Concrete, formwork, reinforcing and the like. 
q Masonry and mortar. 
q Roofing and flashing systems  
q Structural steel systems, joists, decking, light metal framing and the like. 
q Welding 
however this listing is to be considered as partial only with the burden placed on the 
Contractor to advise, and the Laboratory to provide, all such inspections, sampling 
and testing as may be specified and/or required by these Contract Documents and 
the applicable laws and ordinances of the jurisdiction. 

I. Employment of the Testing Laboratory shall not relieve the Contractor of his 
obligation to perform Work in accordance with the Contract. 
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1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Laboratory Qualifications 
B. Laboratory Duties 
C. Contractor's Responsibilities 
D. Tests Required 

 
1.03 LABORATORY QUALIFICATIONS 

A. Laboratory shall meet -  
1. The "Recommended Requirements for Independent Laboratory 

Qualifications", latest edition as published by the American Council of 
Independent Laboratories. 

2. Basic requirements of ASTM E 329, latest edition, governing "Standards of 
Recommended Practice for Inspection and Testing Agencies for Concrete 
and Steel as Used in Construction". 

B. Laboratory shall submit copy of inspection of facilities as made by Materials 
Reference Laboratory of the National Bureau of Standards during most recent tour 
of inspection; with memorandum of remedies of any deficiencies reported by 
inspection. 

C. Testing equipment shall be calibrated at maximum 12 month intervals by devices of 
accuracy traceable to either - National Bureau of Standards or accepted values of 
natural physical constants; submit copy of certificate of calibration as executed by 
an accredited calibration agency. 

 
1.04 LABORATORY DUTIES 

A. Cooperate with Architect and Contractor; provide qualified personnel promptly on 
notice. 

B. Perform specified inspections, sampling and testing of materials and methods of 
construction in conformance with specified standards, recognized authorities and 
the like so as to ascertain compliance with the requirements of the Contract 
Documents. 

C. Promptly notify Architect and Contractor of irregularities or deficiencies of Work 
which are observed during performance of services. 

D. Promptly submit sufficient copies (minimum 5) of reports and tests to Architect for 
distribution.  Reports shall contain -  
1. Issue date  
2. Project title and number  
3. Testing laboratory name and address 
4. Name and signature of inspector 
5. Date of inspection or sampling 
6. Temperature and weather observations 
7. Test date 
8. Identification of product and specification section 
9. Location in project 
10. Type of inspection or test 
11. Observations regarding Contract Document compliance. 

E. Perform additional services as required by the Owner and/or Architect. 
F. The laboratory is not authorized to - release, revoke, alter or enlarge on, 

requirements of the Contract Documents; approve or accept any portion of Work; 
perform any duties of the Contractor. 
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1.05 CONTRACTOR'S RESPONSIBILITIES 

A. The Contractor shall to the best of his ability - 
1. Cooperate with laboratory personnel, provide access to the Work and to 

Manufacturer's operations as may be necessary. 
2. Provide to the laboratory preliminary representative samples of materials to 

be tested in required quantities. 
3. Furnish copies of mill test reports. 
4. Provide casual labor and facilities as required to provide access to Work to 

be tested; to obtain and handle samples at the Site; to facilitate inspections 
and tests; for laboratory's exclusive use for storage and curing of test 
samples. 

5. Notify laboratory sufficiently in advance of operations to allow for his 
assignment of personnel and scheduling of tests. 

6. Arrange with laboratory and PAY FOR, additional sampling and testing 
required for the Contractor's convenience. 

7. Employ, AND PAY FOR, services of a separate, equally qualified 
Independent Testing Laboratory to perform additional inspections, sampling 
and testing required when initial tests indicate Work does not comply with 
Contract Documents.  Coordinate with Paragraph 1.05.A.4 above. 

 
1.06 TESTS REQUIRED 

A. General Construction Tests:  More detailed testing requirements are given in 
individual Specification Sections.  The Owner shall retain the right to make any 
additional tests the Architect deem necessary or appropriate.  The Contractor is 
responsible for providing his own tests to determine that materials meet specified 
requirements.  The scope of tests required and paid for by the Owner (unless 
otherwise noted below) shall include as a minimum the following: 
1. Concrete Paving and General Concrete Work:  Concrete mix design testing 

shall be paid for by Contractor.  Owner reserves the right to retain and pay 
for his own testing for checking purposes. 

2. Concrete Paving and General Concrete Work:  Concrete test cylinders as 
specified in Section 03 30 00, Cast-in-Place Concrete.  All concrete cylinder 
testing will be performed by the Owner’s testing laboratory at the cost of the 
Owner. 

5. Masonry Mortar:  Three cubes tested for compressive strength at 10 days; 
ASTM C 91 tests. 

6. Metals:  Strength dimension; coating thickness; bolt torque; welding X-ray or 
ultrasonic tests. 

B. Plumbing:  At least the following tests will be performed.  Conform to requirements 
specified in individual Division 22 Specification Sections.  The test shall be 
performed and paid for by the subcontractor and witnessed by the Contractor and 
Owner's on-site representative: 
1. Water supply piping hydrostatic pressure test. 
2. Sanitary piping test before fixture installation:  Cap pipes and fill to highest 

point in system. 
3. Plumbing fixture operation. 

C. Fire Protection System:  At least the following tests will be performed.  Conform to 
requirements specified in individual Division 21 Specification Sections.  The test 
shall be performed and paid for by the subcontractor and witnessed by the 
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Contractor and Owner's on-site representative: 
1. Fire protection system flushed and pressure tested. 

D. HVAC Testing:  All HVAC work shall be tested by an independent testing and 
balancing agency.  Conform to requirements specified in individual Division 23 
Specification Sections.  All costs of these tests will be paid by the subcontractor.  
Adjustments shall be made by the subcontractor as directed by the Owner.  At least 
the following tests will be performed: 
1. Piping hydrostatic tests. 
2. Air and water balancing. 
3. Thermostat control monitoring and testing. 
4. Boiler efficiency testing. 

E. Electrical Power System Testing:  At least the following tests will be performed.  
Conform to requirements specified in individual Division 26 Specification Sections.  
The test shall be performed and paid for by the subcontractor and witnessed by the 
Contractor and Owner's on-site representative: 
1. Polarity tests. 
2. Operation of all circuits. 
3. Testing of emergency system. 
4. Security systems. 
5. Generation system. 
6. Grounding systems. 

F. Electrical Lighting System Testing:  Conform to requirements specified in individual 
Division 26 Specification Sections.  At least the following tests shall be performed 
and paid for by the subcontractor. 
1. Operation of every component of entire system. 

G. Fire Alarm System Testing:  At least the following tests will be performed.  Conform 
to requirements specified in individual Division 28 Specification Sections.  The test 
shall be performed and paid for by the subcontractor and witnessed by the 
Contractor and Owner's on-site representative: 
1. All smoke and heat detectors. 
2. Proper operation as required by authorities having jurisdiction. 

H. Contractor's Responsibilities:  The Contractor shall notify the Owner, Architect, and 
Testing Laboratory personnel at least 48 hours prior to performance of work 
requiring testing.  The Contractor shall fully cooperate with testing agencies and 
permit free access to all areas at all times.  The Contractor shall permit taking 
samples at any time during construction, either before or after installation.  Prior to 
notice to proceed with construction, the Contractor shall submit a Testing Log of 
planned tests and scheduled test dates.  Tests shall be numbered based on type of 
work, type of test, and sequence.  The Testing Log shall be maintained by the 
Contractor and updated weekly. 
1. Coordination:  The Contractor shall coordinate all testing, including all testing 

and inspections to be paid for by the Owner.  The Contractor will arrange 
testing and sampling performed by the Owner's testing agency and will have 
prepared test record forms.  Upon receipt of test results, the Owner will 
distribute 2 copies to the Contractor and 2 copies to the Architect with test 
results. 

I. Follow-up and Corrective Action:  The Contractor and the Owner will note the test 
record on the Testing Log to acknowledge test procedures and results.  If the follow-
up or corrective action is needed, the Contractor shall submit to the Owner 2 written 
copies of proposed follow-up or corrective plans and obtain the Owner's written 
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approval before proceeding. 
1. Cost of Testing:  If tests indicate that materials or work do not comply with 

requirements, the contractor shall pay for all retesting, and shall remove and 
replace non-complying work at no additional cost to the Owner. 

J. Local Owner Inspections:  The Contractor is also responsible for coordinating and 
cooperating with local requirements for inspections. 

 
**End of Section** 
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general, schools are not 

considered essential 

facilities unless they are a 

designated emergency 

shelter

ACI 530/ 

ASCE 5/TMS 

402, Ch. 35

ACI 530.1/ 

ASCE 6/TMS 

602, Ch. 35

1705.4

Inspection of formwork ACI 318: 26.11.1.2 (b)

Masonry Construction

Erection of precast concrete 

members.

ACI 318: Ch. 26.8

Verification of in-situ concrete 

strength prior to stressing of 

tendons and prior to removal of 

shores and forms from beams and 

slabs.

ACI 318: 26.11.2

Inspection for maintenance of 

specified curing temperature and 

techniques.

ACI, 318: 26.5.3-26.5.5

Inspection of prestressed concrete. ACI 318: 26.10

Sampling fresh concrete: slump, 

air content, temperature, strength 

test specimens.

ASTM C 172, C 31; ACI 318: 

5.6, 5.8

Inspection of placement for proper 

application techniques.

ACI, 318: 26.5

Inspection of bolts to be installed 

in concrete prior to and during 

placement.

ACI 381: 17.8.2 Ch. N: Sect. 

N5.6; Tables N5.6-1, N5.6-2 

& N5.6-3

Verify use of required design mix. ACI 318: Ch. 19, 26.4.3, 

26.4.4
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1.

a. Proportions of site prepared 

mortar and grout.

L1 & 

L2

Tbl.3.1.2.2.a

Tbl.3.1.2.3.d

2.1, 2.6A, 

2.6B
1705.4

b. Placement of masonry units 

and construction of mortar 

joints.

L1 & 

L2

Tbl.3.1.2.4.a 3.3F 1705.4

c. L1 Sec.1.13

Tbl.3.1.2.2.d

3.2E, 3.4 1705.4

L2 Tbl.3.1.2.3.c

d. Prestressing technique. L1

Grout space prior to 

grouting.

L2

e. Grade and size of 

prestressing tendons and 

anchorages.

L1

Placement of grout. L2

f. Grout specs prior to 

grouting.

L2

2.

a. Size and location of 

structural elements.

L1 & 

L2

3.3F 1705.4

b. Type, size, and location of 

anchors.

L2 L1 Sec.1.2.1(e), 

6.1.4.3, 6.2.1 

Tbl.3.1.2.4.b

1705.4

c. Specified size, grade, and 

type of reinforcement.

L1 & 

L2

Sec. 1.13 1.5 1705.4

d. Welding of reinforcing 

bars.

L1 & 

L2

e. Cold/hot weather protection 

of masonry construction.

L1 & 

L2

Tbl.3.1.2.4.d 1.8C, 1.8D 1705.4

f.  Prestressing force 

measurement and 

application.

L2 L1

3. L1 1.13

L2

4. L1 Tbl.3.1.2.3.a

Tbl.3.1.2.4.f

3.2D, 3.2F, 

3.5
1705.4

Verification prior to grouting. Spec 042000

Grout placement. Spec 042000

Spec 042000

Inspection program shall verify:

IDENTIFY SPEC 

SECTION AND PROVIDE 

CLARIFYING NOTES IF 

NECESSARY

Verify to ensure compliance:

Spec 042000

Spec 042000

Location and placement of 

reinforcement, connectors, 

tendons, anchorages.

INSPECTION AND TESTING 
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5. L1 & 

L2

6. L1 & 

L2

Tbl.3.1.2.4.a 3.3f 1705.4

D.

1. 1704.2.5

2. 1705.5

E. 1705.6

F. 1705.7

G. 1705.8

H.

1. 1705.14.2

2. 1705.14.3

3. 1705.14.4

4. 1705.14.5

5. 1705.14.6

I. 1705.15

J. 1705.16

K. 1705.17

L. 1705.18

M.

1. X 1705.12.1

2. X 1705.12.2

3. X 1705.12.3

4. X 1705.8

5. X 1705.12.5

1705.12.7

Cold-formed steel framing.

Pier Foundations.

Storage racks and access floors.

Special Inspections for Seismic Resistance

Structural steel. AISC 341

Structural wood.

Special Cases

Smoke Control

Bond strength. ASTM E 736

Mastic and Intumescent Fire-Resistant Coatings

Exterior Insulation and Finish Systems  (EIFS)

Thickness. ASTM E 605

Density. ASTM E 605

Sprayed Fire-Resistant Materials

Structural member surface 

conditions.

Application.

Soils

Pile Foundations

Pier Foundations

Fabrication process of 

prefabricated wood structural 

elements and assemblies.

High-load diaphrams designed in 

accordance with Table 2306.3.2

Preparation of grout specimens, 

mortar specimens, and/or prisms.

Compliance with documents and 

submittals.

Spec 042000

Wood Construction
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6. X 1705.12.5

7. X 1705.12.6

8. 1705.13.3

9. X 1705.13.4

N.

1. 1705.13.2

2. 1705.13

3. 1705.13

4. 1705.13

5. 1705

6. 1705.13.4

O.

1. 1704.6

2. 1704.6

P. 1707

Q. 1708

R. 1709

S.

Preconstruction Load Tests

Other (list)

Test Safe Load

In-Situ Load Tests

Structural Observations

Seismic resistance.

Wind requirements.

Seismic qualification of 

mechanical and electrical 

equipment.

Seismically isolated structures. Section 17.8 of ASCE 7

Reinforcing and prestressing steel. ACI 318

Structural steel. AISC 341

Structural Testing for Seismic Resistance

Testing and verification of 

masonry materials and assemblies 

prior to construction.

Testing for seismic resistance.

Designated seismic system 

verifications

Seismic isolation system.

Mechanical and electrical 

components.
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SECTION 014339 - MOCKUP REQUIREMENTS 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 and 
Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 011000, Article 1.01. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. General Purpose of Mockups 
B. Miscellaneous Mockups 

 
1.03 GENERAL PURPOSE OF MOCKUPS 

A. Contractors are advised that various sections of the Specifications require 
construction of mockups.  Where mockups are required the Contractor erecting the 
mockup shall notify the Architect one week prior to its completion. 

B. The purpose of each mockup will be to establish minimum standards of materials 
and workmanship and to assure that completed installations based on the mockups 
will be fully functional and will serve the purpose for which they have been designed. 

C. Approved mockups may be left in place and incorporated into the permanent 
installation. 

D. The Contractor shall not proceed with the purchase or fabrication of any "mockup" 
items until the procedure of mockup erection, inspection and approval is completed 
and documented. 

E. Contractor shall coordinate work at each mockup with other trades construction that 
mockup. 

 
1.04 MISCELLANEOUS MOCKUPS 

A. Field mockups for work are required as noted within the technical specifications and 
generally include work identified within said sections. 

 
Failure to list any required mockup will not relieve the Contractor from executing 
said mockup. 

 
**End of Section** 
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SECTION 01 45 00 
 

 PIPE SCAFFOLDING AND SIDEWALK SHEDS 
PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Applicable provisions of the Conditions of the Contract and Division 1, General 
Requirements, govern work in this Section. 

1.02 DESCRIPTION OF WORK 

A. The work of this Section consists of the provision of all plant, materials, labor and 
equipment and the like necessary and/or required for the complete execution of all 
Pipe Scaffolding And Sidewalk Shed Work for this project as required by the 
schedules, keynotes and drawings and as generally outlined in Section 01 10 00, 
including, but not limited to the following: 

1. Install and maintain sidewalk sheds at locations shown and as required to 
maintain safe egress at all Building entrances and exits from the day work starts 
until final completion and the scaffold is removed.  

2. Install and maintain pipe scaffolding to extent required to complete the full scope 
of project work and as required for inspection and approval of work in place by 
Architect. 

a. Install scaffold access stairs for each area of façade work and as requred.  

b. Enclose the stairs with 12 foot high 1/2 inch think plywood walls. Provide a 
door with locks at each stair.  

c. Enclose the bottom of the entire scaffold with an 8 foot high 1/2 inch thick 
plywood barrier. 

3. Remove scaffolding only after the work is complete, inspected, and approved in 
writing by the Architect.     

4. Install and maintain warning signs, and snow fence and saw horse barricades to 
alert persons on or about the site, and direct them away from the work areas. 

5. Perform Waste Management, coordinate with Section 01 74 19  

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Masonry          - Section 04 01 00 

B. Carpentry         - Section 06 10 00 

C. Asphalt Shingles        - Section 07 31 13  
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D. EPDM Roofing        - Section 07 53 00 

E. Sheet Metal Flashings & Accessories        - Section 07 60 00  

F. Roof Specialties        - Section 07 70 00  

1.04 QUALITY ASSURANCE 

A. Furnish and install all scaffolds, including supports, fastenings, connections, and 
details that are designed, sealed and signed by a New York State licensed 
Professional Engineer, utilizing a minimum safety factor of not less than four times the 
maximum weight intended to be placed thereon when in use. 

B. Post signage on the scaffold, to indicate the safe permissible scaffold design load. Do 
no load the scaffold or sidewalk bridges in excess of the safe design loads. 

C. Obtain all components of pipe scaffolding and sidewalk sheds from a single source 
supplier or manufacturer.  

D. Install the scaffolding and sidewalk sheds using personnel thoroughly skilled and 
competent in the work. 

E. Perform the work causing as little inconvenience to the public and building occupants 
as possible. 

1.05 SUBMITTALS  

• As set forth in Article 14 of the General Conditions, prepare and submit a fully 
developed submittal schedule; review times for approval are 15 working days for 
primary review and 20 working days when a consultant is involved; note review 
times set forth above are deemed “average”, for large submissions allow longer 
review times. 

• The Contractor is encouraged to submit for approval products made from 
recycled and/or environmentally responsible material.  Every effort will be made 
by the Design Professional Team to approve these materials; the substitution 
request procedure shall still be enforced. 

 
A. Product data in the form of manufacturer’s technical data, specifications, and 

installation instructions for all components of pipe scaffolding and sidewalk sheds.  

B. Shop drawings showing locations, dimensions, and details for all components and 
assemblies of the pipe scaffolding and sidewalk sheds, signed, sealed and stamped 
by a professional engineer licensed in NY State.  

C. Evidence that all wood products (planking, etc.) are fire retardant.  

1.06 PROJECT CONDITIONS  
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A. Bidders must visit the work site to determine the existing conditions and take whatever 
measurements are needed before submitting bids.  

PART 2 -  PRODUCTS   

2.01 PIPE SCAFFOLDING 

A. Pipe scaffolding shall be constructed of tubular metal sections, or other non-
combustible material, to meet at a minimum NYS Building Code and OSHA 
requirements.  

B. Lumber shall be at least equal in strength and quality to construction grade Douglas fir 
and fire retardant.  

C. Fasteners to secure lumber and timber shall be nails or bolts of a suitable size to 
produce a secure joint capable of withstanding the design load.  

D. Mud sills shall be 2 by 10 inch wood planks.  

2.02 SIDEWALK SHEDS 

A. Posts - 3-1/2 inch standard pipe spaced 8 feet apart. 

B. Beams - 6 I to 10 I structural steel beams, dependent upon sidewalk width and live 
load.  

C. Joists - 3 I to 6 I structural steel beams, or 3 by 6 inch to 4 by 8 inch timber, dependent 
upon joist spacing and live load.  

D. Decking - 2 to 3 inch thick planking, dependant upon joist framing and live load.  

E. Parapet - 1/2 inch plywood on 2 inch by 4 inch framing.  

F. Bracing - 1-1/2 inch standard pipe for girts and railings, 3/4 standard pipe for X 
bracing.  

G. Mud Sills - 2 by 10 inch wood planks. 

H. Lumber shall be at least equal in strength and quality to construction grade Douglas fir 
and fire retardant.  

I. Fasteners to secure lumber and timber shall be nails or bolts of a suitable size to 
produce a secure joint capable of withstanding the design load.  

PART 3 - EXECUTION  

3.01 INSTALLATION OF PIPE SCAFFOLDING 

A. Install and maintain pipe scaffolding waist height at all gutter eaves.  
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B. Except as otherwise indicated, install planks to overhang their end supports at least 6 
inches, and fasten them securely to prevent dislodgment.  Do not allow planks to 
overhang in excess of 18 inches.  Lay planks tight together, to form a full scaffold 
width platform.   

C. Install guardrails and toe boards on the sides and ends of every scaffold platform.  

D. Install polyethylene screening on the exterior side of the scaffold to prevent debris and 
material from falling off.  

E. Install cross bracing supports in all scaffold bays.  

3.02 INSTALLATION OF SIDEWALK SHEDS  

A. Install sidewalk sheds to maintain public egress pathways from the building. Plank 
over the sidewalk sheds the full width of the egress path. 

B. Brace the sidewalk sheds longitudinally and horizontally in each bay. Make 
connections with clamps. 

3.03 UTILITY ACCESS 

A. Install scaffolds and sidewalk sheds such that they do not block lighting fixtures, fuel 
oil intakes, exhaust vents and doors. Relocate and extend light fixtures and other 
utility connections affected by the sheds and/or scaffolds so access and security 
lighting is continuously maintained.  

3.04 MAINTENANCE 

A. Maintain work areas free of waste materials, debris and rubbish.  Maintain the site in a 
clean and orderly condition.  

B. Immediately provide temporary measures to safe guard any scaffold or sidewalk shed, 
and persons on or about the site, which is damaged or otherwise adversely affected 
for any reason, and repair or replace the effected portion within 48 hours, but before 
any further use. 

3.05 OWNER & ARCHITECT ACCESS  

A. Permit representatives of the Owner, Architect, Construction Manager or any 
Consultant involved with this project, access to the scaffold and/or personnel lift (if one 
is used), at all times. 

3.06 DISMANTLING AND REMOVAL  

A. Carefully dismantle and remove scaffolding and sidewalk sheds only after the work, 
and all Punch List work is complete and approved in writing by the Architect.  

B. Remove scaffold material from the site the same day it is disassembled.  Do not store 
material at the site except with the specific prior permission of the Owner.  
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C. Post signs, erect barricades and station flagman around the site to prevent accidents 
and to insure the protection of the public.  

D. Clean and repair damage caused by the installation and removal of the scaffolding 
and sidewalk sheds.  Restore existing facilities used during construction to original 
condition. 

3.07 WASTE MANAGEMENT  - Coordinate with Section 01 74 19 

A. Separate and recycle materials and material packaging in accordance with Waste 
Management Plan and to the maximum extent economically feasible and place in 
designated areas for recycling.  

B. Set aside and protect materials suitable for reuse and/or remanufacturing.  

C. Separate and fold up metal banding; flatten and place along with other metal scrap for 
recycling in designated area. 

*    *   END OF SECTION  *    * 
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SECTION 01 50 00 
 

TEMPORARY FACILITIES 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 
and Technical Specifications.   

B. In general this Section includes requirements for construction facilities and 
temporary controls, including temporary utilities, support facilities, and security and 
protection. 

C. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

D. Provide environmental protection as required by authorities having jurisdiction and 
as indicated in the Contract Documents.   

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Field Office 
B. Temporary and Permanent Services, General 
C. Temporary Light and Power 
D. Temporary Heating/Cooling Facilities 
E. Temporary Toilet Facilities 
F. Temporary Water  
G. Storage Facilities 
H. Scaffolding and Staging 
I. Construction Fencing and Barriers – See drawings for scope of work; barriers shall 

be constructed of steel studs and fire rated gypsum with level 1 tape finish.  Fire 
safe all temporary partitions. 

J. Janitorial Service/Daily Cleanup 
K. Burning 
L. Dust Control 
M. Fire Prevention Control 
N. Temporary Fire Protection 
O. Discontinuance, Changes and Removal 

 
1.03 FIELD OFFICE 

A. The Contractor, until all work covered by the Contract is accepted by the Owner, 
will be assigned an area or areas within the existing building to be used as an 
office for his use, and use of the Architect, Owner and their representatives and 
shall equip same with furniture, files and accessories as necessary to service the 
project; coordinate requirements for Architect and Owner with said parties. 

B. Contractor shall provide telephone service for all calls. 
C. The Contractor shall provide daily housekeeping for all office spaces. 
D. Maintain, in the Contractor's field office, all articles necessary for First Aid 

treatment; further, the Contractor shall establish standing arrangements for the 
immediate removal and hospital treatment of any employees and other persons on 
the job site who may be injured or who may become ill during the course of the 
work. 

 
1.04 TEMPORARY AND PERMANENT SERVICES, GENERAL 
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A. The Contractor shall provide and maintain, either directly or through its' 
subcontractors, all temporary services and utilities, including all labor, materials, 
equipment and the like necessary to adequately furnish, deliver and maintain said 
services at all times when required during the term of the Contract. 

B. Temporary work shall generally include, but not be limited to - temporary light and 
power; temporary heat; temporary toilets; temporary water; hoisting systems; 
rubbish chutes; temporary stairs, rails and shaft protection; storage; temporary 
fences; roof protection; temporary enclosures and the like required to conduct the 
work in a proper manner. 

C. The Contractor's use of any permanent system or service of the building or 
portions thereof shall be subject to the Owner's approval.   

D. The Contractor shall be responsible for any and all damage to permanent services 
used, and shall make good any and all damage to the satisfaction of the Owner, 
prior to final completion and acceptance. 

 
1.05 TEMPORARY LIGHT AND POWER 

A. The energy will be supplied, and paid for, by the Owner for all work within the 
present building.  Abuse of service will be cause for termination of service.  No 
reimbursement will be made by Owner in the event of disconnect.  

B. Where feasible locations for temporary power shall be from the nearest adequate 
duplex or simplex outlet to the work of this Contract. 

C. Because of the high concentration of computers within the building, electrically 
powered welding equipment shall not be connected to the Owner's wiring system.  
Self-generated welding equipment shall be used.  It shall be the responsibility of 
the General Contractor that any electric welding equipment used on the project will 
not have any harmful effect on existing computers, computer storage systems or 
other computer equipment.  

 
1.06 TEMPORARY HEATING/COOLING FACILITIES 

A. The Contractor shall provide and pay for all temporary heating, coverings and 
enclosures necessary to properly protect all work and materials against damage 
by dampness and cold, to dry out the work and to facilitate the completion thereof.  
The Contractor shall maintain the critical installation temperatures, provided in the 
technical provisions of the specifications, herein, for all work in those areas where 
same is being performed. 

 
Attention is directed to specific temperature requirements for painting, 
carpentry, flooring and such other temperature sensitive operations 
connected with the execution of the Work. 

 
B. Before and during the placing of wood finish and the application of other interior 

finishing, varnishing, painting, etc. and until final acceptance by the Owner of all 
work covered by the Contract, the Contractor shall, unless otherwise specified in 
the Contract Documents, maintain a temperature of between 65 and 85 degrees F.  
Coordinate with Division 9 of the Technical Specifications.  

 
1.07 TEMPORARY TOILET FACILITIES  

A. The Contractor will be assigned toilet facilities within the existing building for his 
use at designated locations.  
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B. All maintenance and restoration of facilities is the responsibility of the General 
Contractor upon completion at no cost to the Owner.  

 
1.08 TEMPORARY WATER 

A. The Owner will provide water service to the Contractor without charge, but 
reserves the right to terminate, without incurring additional cost, said service in the 
event of abuse of such service.  

B. The Contractor shall make all necessary connections and extend piping to areas 
required at no additional cost to the Owner.  

C. The Contractor shall have all equipment for the temporary water removed at the 
completion of the Project or when directed by the Architect or Owner.  

 
1.09 STORAGE FACILITIES 

A. The Contractor shall provide tool houses and other facilities as required for his 
own use.   

B. Materials delivered to the site shall be safely stored and adequately protected 
against loss or damage.  Particular care shall be taken to protect and cover 
materials that are liable to be damaged by the elements. 

C. Due to limited on site storage space, the Contractor shall coordinate delivery of 
materials with the building operating personnel, who will determine when large 
deliveries shall be made and shall designate storage locations on site for delivered 
materials. 

 
1.10 SCAFFOLDING AND STAGING 

A. All scaffold, staging and appurtenances thereto shall comply in total to the 
requirements of Safety and Health Regulations for Construction Chapter XVII of 
OSHA, Part 1926 and all related amendments. 

 
1.11 RUBBISH CONTAINER 

A. Provide suitable rubbish container device (s), properly maintained and serviced, 
replaced as required and protected from access by the public by fencing as may 
be specified herein or approved by the Architect. 

 
1.12 JANITORIAL SERVICE/DAILY CLEANUP 

A. The Contractor shall furnish daily janitorial services for the project and perform any 
required maintenance of facilities as deemed necessary by the Architect during the 
entire life of the contract.   

 
Toilet facilities shall be kept clean and sanitary at all times.  Services shall be 
accomplished to the satisfaction of the Architect.   
 
The Contractor shall provide daily trash collection and cleanup of the project area 
and shall dispose of all discarded debris, and the like in a manner approved by the 
Architect. 

 
B. The Contractor shall place foot wiping carpet at all entrances, exits to the work 

areas and provide daily cleaning for all dust and footprints from the corridors, 
stairs, and the like, caused by construction. 

 
1.13 BURNING:  Burning will not be permitted. 
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1.14 DUST CONTROL:  The Contractor shall, at all times, provide adequate dust control 

measures.  He shall accomplish this without interference with the operations of the Owner 
or the safe progress of the work. 

 
1.15 FIRE PREVENTION CONTROL 

A. All Contractors shall comply with the safety provisions of the National Fire 
Protection Association's "National Fire Codes" pertaining to the work and, 
particularly , in connection with any cutting or welding performed as part of the 
work. 

 
1.16 TEMPORARY FIRE PROTECTION 

A. Each Contractor shall take all possible precautions for the prevention of fires.  
Where flame cutting torches, blow torches, or welding tools are required to be 
used within the building, their use shall be as approved by the Architect at the site.   

 
When welding tools or torches of any type are in use, have available in the 
immediate vicinity of the work a fire extinguisher of the dry chemical 20 lbs. type.  
The fire extinguisher (s) shall be provided and maintained by the Contractor doing 
such work. 

 
B. Fuel for cutting and heating torches shall be gas only and shall be contained in 

Underwriter's laboratory approved containers.  Storage of gas shall be in locations 
as approved by the Owner and subject to Fire Department regulations and 
requirements. 

C. No volatile liquids shall be used for cleaning agents or as fuels for motorized 
equipment or tools within a building except with the express approval of the Owner 
and/or Architect and in accordance with local codes.  On-site bulk storage of 
volatile liquids shall be outside the buildings at locations directed by the Owner, 
who shall determine the extent of volatile liquid allowed within the building at any 
given time. 

D. The Contractor shall comply with the following requirements relating to 
compressed gas: 
1. Where compressed gas of any type is used for any purpose at the site, it 

shall be contained in cylinders complying with ICC regulations.  Gases of 
different types shall not be stored together except when in use and when 
such proximity is required. 

2. All gas cylinders shall be stored in sheds constructed of noncombustible 
materials.  Sheds shall be well ventilated and without electric lights or 
fixtures and shall be located as far from other buildings as is practicable.  
All gas cylinders not in actual use, or in proposed immediate use, shall be 
removed from the building under construction or reconstruction.  Empty gas 
cylinders shall be removed prior to bringing in a replacement cylinder.  
Cylinders shall at all times be supported and braced in an upright position.  
When not is use, the protective cap shall be screwed over the valve. 

3. All persons required to handle gas cylinders or to act as temporary firemen 
(Fire Watchers) shall be able to read, write and understand the English 
language; they shall also be required by the Contractor to read Part 3 of 
Pamphlet P-1 "Safe Handling of Compressed Gases" published by the 
Compressed Gas Association, 500 Fifth Avenue, New York, NY  10036. 
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4. Where LP-Gas is required for Temporary Heat (including Construction 
Heat), the number of the cylinders within the structure or building shall be 
limited to the least amount required; in general, one (1) cylinder per heater.  
Cylinders and heaters shall be connected with two (2) braid neoprene 
hoses fitted at each end with threaded unions and capable of withstanding 
a pressure of 250 P.S.I.  The length of those shall not exceed 30 feet and 
shall be protected from mechanical injury, kinking and abrasion.  Heaters 
shall not be less than 6 feet from any cylinder and not less 10 feet from any 
tarpaulins or type closure.  All debris and rubbish shall be removed to 
prevent fire hazards. 

5. Where local ordinances are in effect regarding gas cylinders, (their use, 
appurtenances and handling), such ordinances shall supplement the 
requirements of this paragraph.  All personnel engaged in firewatch shall 
be certified by the Local Fire Department having jurisdiction. 

6. LP-Gas Heating will not be permitted in enclosed areas below grade. 
7. Any cylinder not having the proper ICC markings or reinspection marking, 

or any cylinder with a leak shall be isolated immediately away from any 
building and the supplier shall be immediately notified; such other 
precautions as may be required to prevent damage or injury shall also be 
taken by the Contractor. 

E. The Contractor shall comply with the following requirements relating to welding 
and cutting: 
1. All cutting and/or welding (electric or gas) must be done only by skilled, 

certified and licensed personnel. 
2. During welding or cutting operations, a contractor's man shall act as a fire 

watcher.  The fire watcher shall have proper eye protection and suitable 
firefighting equipment including fire extinguisher (bearing current inspection 
Certificate), protective gloves and any other equipment deemed necessary. 

3. Welding or cutting shall not be done near flammable liquid, vapors or tanks 
containing such material. 

4. Where cutting or welding is done above or adjacent to (within two feet) 
combustible material or persons, a shield of incombustible material shall be 
installed to protect against fire or injury to sparks or hot metal. 

5. Tanks supplying gases for welding or cutting are to be placed in an upright 
position securely fastened, and as close as practical to the operation.  
Tanks, actives or spares, shall be protected from excess heat and shall not 
be placed in stairways, hallways or exits.  When not in use, protective valve 
cap shall be screwed on the cylinder. 

6. Adequate fire extinguishing equipment shall be maintained at all welding or 
cutting operations. 

7. The Contractor shall secure all required inspections. 
8. All equipment, hoses, gauges, pressure reducing valves, torches, etc., 

shall be maintained in good working order and all defective equipment shall 
immediately be removed from the job. 

9. No person shall be permitted to do any welding or cutting until his name, 
address and current license number have been submitted in writing to the 
Owner. 

F. Contractors for work outside the building shall commence operations promptly on 
award of Contract, and shall be responsible for same being kept clear of materials 
and debris in connection with their own work and that of other Contractors.  If a 
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Contractor for outside work allows other contractors to deposit material and debris 
over its lines, the Contractor shall be responsible for all delay and extra cost 
occasioned thereby. 

 
1.17 DISCONTINUANCE, CHANGES AND REMOVAL 

A. All Contractors shall: 
1. Discontinue all temporary services required by the Contract when so 

directed by the Owner or the Architect.   
2. The discontinuance of any such temporary service prior to the completion 

of the work shall not render the Owner liable for any additional cost entailed 
thereby and each Contractor shall thereafter furnish, at no additional cost 
to the Owner, any and all temporary service required by such Contractor's 
work. 

3. Remove and relocate such temporary facilities as directed by the Owner or 
the Architect without additional cost to the Owner, and shall restore the site 
and the work to a condition satisfactory to the Owner. 

 
**End of Section** 
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SECTION 01 57 13 
 

TEMPORARY EROSION AND SEDIMENT CONTROL 
 
Part 1 - GENERAL 
 
1.01 GENERAL 

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 
and Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall 
be required to familiarize themselves with said provisions.   

 
1.02 REQUIRMENTS INCLUDED 

A. Responsibility 
B. Description 
C. Submittals 
D. Definitions 
E. Reference Standards 
F. Federal Permit Notifications 
G. Authority 
H. Coordination and Scheduling 
I. Sustainability 
 

1.03 RESPONSIBILITY 
A. Assume responsibility for the temporary control of soil erosion and water pollution 

resulting from performance of the work of this contract. 
B. Measures to avoid and minimize waterborne soil erosion during construction and 

to minimize off-site discharge or tracking of sediment during construction. 
C. The Contractor shall be responsible to perform all tasks and to erect, manage, 

maintain, move, extend, and remove at the proper time all physical erosion and 
sediment control measures from beginning of construction activities through final 
completion.  Unless otherwise noted in the contract documents, such activities 
are considered as part of the base bid.   

D. In the event of conflict between these specifications and the regulation of other 
Federal, State, or local jurisdictions, the more restrictive regulations shall apply. 

E. The Contractor shall engage services of a Certified Professional in Erosion and 
Sediment Control (EPESC) or a licensed professional engineer to conduct 
regular inspections at least once every seven calendar days and within 24 hours 
after each storm producing 0.5 inches of rainfall or greater. 

 
1.04 DESCRIPTION 

A. The Work shall consist of temporary control measures as required to provide 
temporary control of soil erosion or water pollution and work in conjunction with 
technical specifications, specifically:. 
1. Division 31 - Earthwork 
2. Division 32 - Exterior Improvements 
3. Division 33 - Utilities 
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B. Temporary measures shall include silt fences, inlet protections, berms, 
sedimentation basins, silt screens, mulches, grasses, or other erosion control 
devices or methods as required. 

 
1.05 SUBMITTALS 

A. Outline description of erosion and sediment containment program complete with 
implementation drawings if requested; coordinate with requirements set forth in 
Section 01 57 19. 

B. Material samples and product data as applicable to the particular products. 
C. Material safety data sheets on all products, as necessary. 

 
1.06 DEFINITIONS 

A. Erosion:  The action of loosening and waterborne transport of soil particles from 
bare soil surfaces on construction sites as a result of rainfall or runoff.  Erosion 
can occur as splash erosion, sheet erosion, rills, gullies, or channel erosion. 

B. Sediment:  The accumulation of eroded soil particles in streams, ponds, ditches, 
and other areas downstream from the construction site. 

C. Stabilization:  Disturbed earthen surfaces are considered stable when 75% of the 
intended vegetation has been established, in the opinion of the Engineer. 

 
1.07 REFERENCE STANDARDS 

A. "Developing Your Stormwater Pollution Prevention Plan - A Guide for 
Construction Sites", by U.S. EPA. 

B. "Field Manual on Sediment and Erosion Control Best Management Practices for 
Contractors and Inspectors", by Jerald S. Fifield, Ph.D., CPESC. 

C. National Menu of Stormwater Best Management Practices on USEPA 
website,http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm. 

D. Item #4 entitled "Construction - BMPS for MS4's and construction site operators 
to address stormwater runoff from active construction sites." 

 
1.08 FEDERAL PERMIT NOTIFICATION 

A. For all construction sites involving disturbance of one acre or more, the 
Contractor must complete and file a "Notice of Intent for Stormwater Discharges 
Associated with Construction Activity Under a NPDES Permit" form (NOI) with 
the U.S. Environmental Protection Agency (EPA). 

B. As a condition of the federal permit, the Contractor must prepare, maintain, and 
continually update a Storm Water Pollution Prevention Plan (SWPPP) throughout 
the construction process.  The Plan and associated documentation must be on-
site during all periods of construction. 
1. A meeting with the Contractor, Owner, and Engineer shall be held prior to 

start of work to review the requirements for construction phase 
stormwater management.  This may be concurrent with the overall 
preconstruction conference. 
a. If the Contractor employs a consultant to prepare the SWPPP, the 

consultant shall also be in attendance. 
2. The SWPPP must be specific to the particular project, and not a "generic" 

concept.  It must be consistent with the Contractor's proposed schedule 
for the project. 

3. The SWPPP must show the location of current temporary erosion and 
sediment control measures, including but not limited to: site perimeter 
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protection, surface and slope protection, channel protection, inlet and 
outlet protection, construction traffic exit protection, stockpile protection, 
etc.  It must also show flow arrows, discharge points, and construction 
phasing.  It is expected that as construction proceeds, the SWPPP will be 
updated continually to depict the current locations of all erosion and 
sediment control measures. 

C. As a further condition of the federal permit, the Contractor must regularly inspect 
all erosion and sediment control measures and the site in general, and keep a 
record of inspections on-site.  The inspections must be performed by the 
Contractor's superintendent or responsible designee.  It must note conditions and 
maintenance measures performed.  Dated photographs are encouraged as part 
of the log. 
1. Inspections must be performed weekly and within 24 hours after each 

rainfall event exceeding one-half inch. 
2. Contractor shall employ a rain gauge on-site and record daily results for 

the duration of construction. 
3. Contractors are encouraged to use the form "Stormwater Control Site 

Inspection Report", referenced in Appendix B of the EPA manual in 
Paragraph 1.03.A, above. 

4. The Contractor shall be prepared to show the current SWPPP, the 
inspection record, and a copy of the NOI form to authorized EPA 
inspection personnel if the site is visited by them, and to escort the 
inspector around the construction site.  Such inspections may occur 
unannounced at any time. 

D. At completion of construction and/or when all earth surfaces are stabilized from 
erosion, the Contractor shall complete a "Notice of Termination" (NOT) form with 
EPA. 

E. The Contractor must maintain a file of all SWPPP activities and records for three 
(3) years after filing the NOT, or as required by EPA, whichever is longer. 

 
1.09 AUTHORITY 

A. The Owner's Representative and/or Architect has the authority to limit the surface 
area of erodible earth exposed by earthwork operations and to direct the 
Contractor to provide immediate temporary or permanent erosion or pollution 
control measures to minimize damage to property and contamination of 
watercourses and water impoundments. 

 
1.10 COORDINATION AND SCHEDULING 

A. Schedule the work so as to minimize the time that raw earth areas will be 
exposed to erosive conditions. 

B. Coordinate the use of temporary controls with the permanent erosion control 
features or finish materials shown. 

C. Incorporate permanent control features into the work at the earliest practical time. 
 
1.11 SUSTAINABILITY 

A. In the selection of the products and materials of this section as well as for the 
entire project, preference will be given to those with the following characteristics: 
1. Water based. 
2. Water-soluble. 
3. Can be cleaned up with water. 
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4. Non-flammable. 
5. Biodegradable. 
6. Low or preferably no Volatile Organic Compound (VOC) content. 
7. Manufactured without compounds that contribute to ozone depletion in 

the upper atmosphere. 
8. Manufactured without compounds that contribute to smog in the lower 

atmosphere. 
9. Do not contain methylene-chloride. 
10. Do not contain chlorinated hydrocarbons. 
11. Contains the least possible of post-consumer or post-industrial waste. 

 
Part 2 - MATERIALS 
 
2.01 SILT FENCE 

A. Filter fabric for silt fence shall consist of pervious sheets of woven polypropylene, 
nylon, or polyester with or without wire mesh reinforcing.  Material shall meet the 
following requirements: 

 
PHYSICAL REQUIREMENTS FOR FABRIC SILT FENCE 
Property Test Method Requirement 
Grab Tensile Strength ASTM D-4632 100 lbs. min. 
Grab Tensile Elongation ASTM D-4632 25% max. 
Puncture Strength ASTM D-4833 60 lbs. min. 
Mullen Burst Strength ASTM D-3786 210 psi min. 
Trapezoid Tear Strength ASTM D-4533 60 lbs. min. 

 
NOTE: The filter fabric shall contain a stabilizer and/or inhibitors to make the 
filaments resistant to deterioration resulting from exposure to sunlight or heat to 
provide a minimum of twelve (12) months of expected usable construction life at 
a temperature range of 0 deg. to 120 deg. F.  The filter fabric shall be a minimum 
of 36 inches wide, cut from a continuous roll to finish fence length to avoid the 
use of seams.  Splice filter fabric together only when absolutely necessary and 
only at a support post, with a minimum 6-inch overlap and securely sealed.  The 
filter fabric shall be free of defects or flaws which significantly affect its physical 
and/or filtering properties. 

B. Posts shall be of wood or steel of length in conformance to state regulations.  
Wood posts shall be sound quality hardwood, nominal 1 x 1 inch.  Steel posts 
shall be round or U, T, or C-shaped with a minimum weight of one pound per 
foot, and have projections for fastening the wire to the fence.  Max post spacing 
shall be in conformance with state regulations. 

C. Prefabricated silt fencing, including pre-attached posts, etc. shall be permissible 
and shall be one of the following or approved equal: 
1. Marafi Inc/Carlisle – “Envirofence System" 
2. Akzo Nobel – “Enkamat System" 
3. Webtec, Inc. – “EconoFence" 

 
2.02 MULCH 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 01 57 13 - 5 Erosion Control 

A. Temporary mulch may be straw, hay, wood fiber or wood cellulose, wood chips 
or bark chips reasonably clean and free of noxious weeds and materials toxic to 
plant growth. 

 
2.03 STONE FOR CHECK DAMS AND CONSTRUCTION EXITS 

A. Stone for check dams in channels and ditches and for construction exits shall be 
well graded angular 2-in. to 3-in. crushed stone. 

 
2.04 EROSION CONTROL BLANKET FOR SLOPE PROTECTION 

A. Type A erosion control blanket shall be a 100% straw matrix stitch-bonded with 
degradable thread to a single standard photodegradable polypropylene netting.  
North American Green S75, or equal. 

B. Type B erosion control blanket shall be a 100% straw matrix stitch-bonded with 
degradable thread between two standard photodegradable polypropylene 
nettings.  North American Green S150, or equal. 

C. Type C erosion control blanket shall be a matrix of 70% straw and 30% coconut 
fibers stitch-bonded between a UV-stabilized polypropylene top netting and 
standard polypropylene bottom netting.  North American Green SC150, or equal. 

D. Type D erosion control blanket shall be a 100% coconut fiber matrix stitched 
between two UV stabilized polypropylene nettings.  North American Green C125, 
or equal. 

E. Equal products to those named above shall be manufactured by: 
1. Erosion Control Systems (1020). 
2. Synthetic Industries ("Polyjute"). 
3. Webtec, Inc. (TerraJute). 
4. American Excelsior (Curlex). 

 
2.05 CATCH BASIN SEDIMENT TRAPS (FILTER BAGS) FOR INLET PROTECTION 

A. Sediment traps shall be manufactured to fit into the opening of a catch basin or 
drop inlet and hang down below the grate.  Traps shall be manufactured from 
geotextile and stitched webbing.  They shall be designed to trap grit, debris, and 
soil particles, yet pass water freely. 

B. Sediment traps shall be equipped with lifting straps and loops for 1" rebar to set 
in place.  They shall not rely on the grate to stay in place. 

C. Physical requirements shall be as follows: 
Property Requirement 
Grab Tensile Strength, ASTM D-4632 300 lb. min. 
Grab Tensile Elongation, ASTM D-4632 20% max. 
Puncture, ASTM D-4833 120 lb. min. 
Mullen Burst, ASTM D-3786 800 psi min. 
Apparent Size Opening, ASTM D-4751 #40 
Flow Rate, ASTM D-4491 40 gpm/sf 

D. Sediment traps shall be designed to be cleaned and re-issued multiple times. 
E. Catch basin sediment traps shall be "Silt Sack", or equal. 
F. Placing a flat piece of geotextile under the grate is not acceptable. 
 

2.06 FILTER LOGS (WATTLES) 
A. Filter logs (also known as wattles) shall be used to slow runoff, promote 

vegetation, retard erosion, and hold sediments.  Filter logs may be used for 
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check dams in swales, on fresh embankment, as an alternate to catch basin 
sediment traps, or other similar functions. 

B. Filter logs shall be flexible and roughly cylindrical in shape, 9" nominal diameter, 
and 25' nominal length. 

C. Filter logs shall be made from decorticated flax fiber in either photodegradable 
polypropylene netting or high strength biodegradable netting. 

D. Filter logs shall be staked in place with 1" x 1" x 24" wood stakes. 
 

2.07 HAY BALES 
A. Hay bales shall consist of hay from acceptable grasses and legumes, free from 

weeds, reeds, twigs, chaff, debris, other objectionable material or excessive 
amounts of seeds and grain.  Hay shall be free from rot or mold and the moisture 
content shall not exceed fifteen (15) percent by weight at the time of weighing. 

B. The hay shall be securely baled with wire of adequate size to allow for possible 
rusting while in use and to permit re-handling when the bale is in a saturated 
condition. 

C. Individual bales shall be of a longitudinal shape not exceeding one hundred (100) 
pounds when weighed. 

 
2.08 GRASSES:  Grasses:  Seed mixture as specified in Section 32 92 00 or other species 

suitable for temporary cover which will not compete with the grasses sown later for 
permanent cover. 

 
Part 3 - EXECUTION 
 
3.01 WORK AREAS 

A. The Architect may limit the area of clearing and grubbing and earthwork 
operations in progress commensurate with the Contractor's demonstrated 
capability in protecting erodible earth surfaces with temporary or permanent 
erosion control measures. 

 
3.02 SEDIMENTATION AND EROSION CONTROL 

A. The Contractor shall plan and execute all operations, particularly those 
associated with excavation and backfilling, in such a manner as to minimize the 
amount of excavated and exposed fill or other foreign material that is washed or 
otherwise carried into wetlands and waterways. 

B. The Contractor shall furnish and place silt fence, mulch, check dams, matting, 
sediment traps, wattles, hay bales, and other materials necessary for 
sedimentation and erosion control in accordance with the accepted SWPPP. 

C. Install erosion control measures as shown on the details and sections in the 
plans, and follow manufacturer's recommendations. 

D. In the event the measures used by the Contractor prove to be inadequate as 
determined by the Engineer or regulatory agents, the Contractor shall adjust his 
operations to the extent necessary. 

E. The Contractor shall keep streams, brooks and other water crossings clear of 
mud, silt, debris and other objectionable materials resulting from construction 
operations. 

F. The Contractor shall minimize the amount of bare earth exposed at any one time 
during construction, and minimize the duration of exposure.  In general, 
permanent vegetation shall be established as soon as possible, including 
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temporary vegetation as needed.  Excavated material to be stockpiled for reuse 
shall be stored away from brooks, streams and wetland areas and protected. 

G. On sloping terrain, if necessary in addition to erosion control matting, install 
wattles or hay bales to retard erosion paths until vegetation has become 
established.  Do not backdrag or smear sloping surfaces.  Roughen soil on 
slopes by mechanical means.  Track marks from tracked vehicles must be 
perpendicular to the slope, to avoid formation of rills. 

H. Sediment laden water that is being pumped from the trenches or excavations 
shall not be pumped directly into water courses.  Employ temporary sediment 
traps as per the accepted SWPPP. 

I. Divert flow from upland areas away from fresh slopes until stabilized. 
J. Follow specifications for turf establishment through the stabilization period.  

Remove any erosion control measures as they become unnecessary, or interfere 
with turf maintenance and mowing. 

 
3.03 PERIMETER PROTECTION 

A. The Contractor shall install barriers to prevent sediment transport beyond the 
perimeter of each successive work area involving disturbed soil or stockpiling of 
erodible materials. 

B. Generally, barriers shall be silt fences, but many also include hay bales, filter 
logs, and other measures. 

C. Install and embed silt fence as per details on the drawings. 
D. Replace deteriorated or damaged silt fencing, and remove sediment when it 

reaches the one-third point. 
 

3.04 SURFACE AND SLOPE PROTECTION 
A. Finished grade for all portions of the project will be protected from erosion 

immediately upon loaming and seeding. 
B. All surfaces flatter than 4:1 shall be protected with a generous layer of mulch.  

Material shall be held in place via repeated passes with a tracked vehicle and/or 
a suitable non-toxic tackifier.  Machine or hand placement is acceptable. 

C. Install erosion control blanket on slopes in accordance with the following table: 
Slope Range Blanket Type 
3.9:1 to 3.0:1 A 
2.9:1 to 2.0:1 B 
1.9:1 to 1.5:1 C 
1.4:1 to 1:1 D 

 
3.05 CHANNEL PROTECTION 

A. For constructed vegetated channels and ditches, protect from erosion with stone 
check dams until growth of vegetation. 

B. Height of dam should be less than the level at which ponded water will overtop 
the channel. 

C. Place stone check dams at spaces such that the top of the downstream dam is 
level with the toe of the upstream dam. 

D. Supplement check dams with Type C or D erosion control matting if necessary to 
stop erosion. 

E. Remove check dams upon stable growth of vegetation. 
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3.06 OUTLET PROTECTION 
A. Prior to allowing flow through storm drains, install permanent stone outlet aprons 

at all point discharges as shown on the plans. 
B. Protect outlets of minor pipes which do not have permanent outlet aprons with 

hay bales, wattles, and/or stone until soil stabilization. 
 

3.07 INLET PROTECTION 
A. Install means to intercept any muddy runoff from fouling existing and constructed 

storm drain inlets which are downstream from construction activities (e.g., catch 
basins, culvert inlets, etc.).  Use any or all of the following methods, sufficient to 
prevent escape of sediment. 
1. Fabric and Stone Filter Method:  This method employs a wire mesh 

placed over an inlet grate to support a layer of crushed stone wrapped in 
geotextile.  See detail on plans. 

2. Filter Log Method:  Place one or more rings of filter logs around the 
perimeter of grate or culvert inlet.  Secure with stakes or pins.  See detail 
on plans. 

3. Filter Bag Method:  Install removable, cleanable filter bag under grate of 
catch basin.  Use this method particularly for existing catch basins in 
pavement.  See detail on plans.  Geotextile fabric stuffed under the grate 
is not acceptable. 

 
3.08 CONSTRUCTION EXITS (Coordinate with Section 31 00 00) 

A. Construct means to retard off-site tracking of mud or dirt at all points where 
vehicles leave the site onto paved drives, streets, and highways. 

B. Basic method shall employ geotextile fabric for stabilization under a layer of 
crushed stone, with a mountable berm near the exit end.  See detail on plans. 

C. Contractor shall lengthen the installation beyond the minimum if necessary to 
prevent off-site tracking. 

D. Replenish stone as required for the duration of the project. 
 

3.09 STOCKPILE PROTECTION 
A. Stockpiles of excavated material, borrow material, or any other material subject 

to waterborne erosion shall be protected from eroding and provided with means 
to block discharge of sediment. 

B. Small stockpiles of loam, etc. shall be covered with tarps. 
C. In general, stockpiles should be broad and gradually sloped, to retard tendency 

to erode. 
D. Establish temporary vegetation on all stockpiles which will not be re-used within 

three (3) weeks. 
E. Provide silt fencing or other perimeter protection to prevent migration of 

sediment. 
 

3.10 MAINTENANCE 
A. Inspect all erosion control devices daily.  Immediately repair, adjust, and replace 

devices if damaged, displaced, or rendered ineffective in any way.  When the 
area is subjected to a rainfall of 1 inch or more within 24 hours, all erosion control 
facilities shall be inspected and repairs shall be made within 48 hours after the 
storm.  Disposal of materials removed from the control facilities shall be the 
responsibility of the Contractor as part of site restoration and cleanup. 
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3.11 REMOVAL AND DISPOSAL 

A. At least 70 percent of the disturbed area of the site must be established with 
erosion resistant cover before interim stabilization measures and temporary 
erosion and sedimentation control measures may be removed. 

B. Do not remove erosion control devices and materials without prior approval of the 
Architect. 

C. Prior to removal of devices, remove all retained silt or other materials and 
dispose of as specified in Section 31 23 00. 

 
3.12 WASTE MANAGEMENT – Coordinate with Section 01 74 19 

A. Separate and recycle materials and material packaging in accordance with 
Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling. 

B. Set aside and protect materials suitable for reuse and/or remanufacturing. 
C. Separate and fold up metal banding; flatten and place along with other metal 

scrap for recycling in designated area. 
 

**End of Section** 
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SECTION 01 61 00 
 

MATERIAL AND EQUIPMENT 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 
and Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

  
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. General Standards 
B. Products 
C. Sustainability 
D. Transportation and Handling 
E. Storage and Protection 

 
1.03 GENERAL STANDARDS APPLICABLE TO ALL SPECIFICATION SECTIONS 

A. These provisions, standards, and tolerances shall apply to all work under this 
Contract.  Where stricter standards and tolerances are specified elsewhere in 
these Specifications or in references specified in these Specifications, they shall 
take precedence over these standards and tolerances. 

B. Build and install parts of the Work level, plumb, square, and in correct position 
unless specifically shown or specified otherwise. 
1. No part shall be out of plumb, level, square, or correct position so much as 

to impair the proper functioning of the part or the Work as judged by the 
Architect. 

2. No part shall be out of plumb, level, square, or correct position so much as 
to impair the aesthetic effect of the part or the Work as judged by the 
Architect. 

C. Make joints tight and neat.  Provide uniform joints in exposed work.  Arrange joints 
to achieve the best visual effect.  Refer choices of questionable visual effect to the 
Architect.  

D. Under potentially damp conditions, provide galvanic insulation between different 
metals which are not adjacent on the galvanic scale. 

E. Manufacturers, subcontractors, and workmen shall be experienced and skillful in 
performing the work assigned to them; coordinate with Article 5 of Section 00 70 
00. 

F. All paint used on all products shall conform to ANSI Z66.1, Specifications for 
Paints and Coatings Accessible to Children to Minimize Dry Film Toxicity. 

G. The Drawings do not attempt to show every item of existing work to be demolished 
and every item of repair required to existing surfaces.  Perform work required to 
remove existing materials which are not to be saved and to restore existing 
surfaces to condition equivalent to new as judged by Architect.  If possible, repairs 
shall be indistinguishable from adjacent sound surfaces.  Where it is impossible to 
achieve repairs which are indistinguishable from adjacent sound surfaces to 
remain, notify Architect, and proceed according to his instructions. 

 
1.04 PRODUCTS 
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A. Products include material, equipment and systems. 
B. Comply with Specifications and referenced standards as minimum requirements. 
C. Components required to be supplied in quantity within a Specification Section shall 

be the same, and shall be interchangeable. 
D. In the case of an inconsistency between Drawings and the Specifications, or within 

either document which is not clarified by addendum, the product of greater quality 
or greater quantity of work shall be provided in accordance with the Designer's 
interpretation. 

E. Provide environmentally preferable products to the greatest extent possible.  To 
the greatest extent possible, provide products and materials that have a lesser or 
reduced effect on the environment considering raw materials acquisition, 
production, manufacturing, packaging, distribution, reuse, operation, maintenance, 
and/or disposal of the product. 

 
1.05 SUSTAINABILITY 

A. In the selection of the products and materials of this section as well as for the 
entire project, preference will be given to those with the following characteristics: 
1. Water based. 
2. Water-soluble. 
3. Can be cleaned up with water. 
4. Non-flammable. 
5. Biodegradable. 
6. Low or preferably no Volatile Organic Compound (VOC) content. 
7. Manufactured without compounds that contribute to ozone depletion in the 

upper atmosphere. 
8. Manufactured without compounds that contribute to smog in the lower 

atmosphere. 
9. Do not contain methylene-chloride. 
10. Do not contain chlorinated hydrocarbons. 
11. Contains the least possible of post-consumer or post-industrial waste. 

 
1.06 TRANSPORTATION AND HANDLING 

A. Arrange deliveries of materials in accordance with construction schedules in order 
to avoid delay in, conflict with, or the impeding of the progress of the Work and 
conditions at the site.   

 
 Deliveries shall be made during regular work hours, unless approved otherwise by 

the Owner.  
 

B. Deliver materials in undamaged condition, in manufacturer's original containers or 
packaging, with identifying labels intact and legible. 

 
1.07 STORAGE AND PROTECTION 

A. Store materials in accordance with manufacturer's instructions, with seals and 
labels accessible for inspection. 

 
Contractor shall be responsible for work and equipment until fully inspected, tested 
and accepted.  Carefully store materials and equipment which are not immediately 
installed after delivery to site.  Close open ends of work with temporary covers or 
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plug during construction to prevent entry of obstructing material or damaging 
water. 

 
B. Materials stored on the Site shall be neatly arranged and protected, and shall be 

stored in an orderly fashion in locations that shall not interfere with the progress of 
the Work or with the operations of the Owner. 

C. Interior Storage:  Maintain temperature and humidity within the ranges required by 
manufacturer's instructions. 

D. If it becomes necessary to remove and restack materials to avoid impeding the 
progress of any part of the Work or interfering with the work to be done by any 
other contractor employed on the Work, or interfering with the Owner's activities, 
the Contractor shall remove and restack such materials at no additional cost to the 
Owner. 

E. Protection After Installation 
1. Provide adequate coverings to protect installed materials from damage 

resulting from natural elements, traffic, and subsequent construction.   
2. Remove when no longer needed. 

 
**End of Section** 
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SECTION 01 73 29 
 

CUTTING AND PATCHING 
(Coordinate with Section 01 35 16) 

Part 1 - GENERAL 
 
1.01 GENERAL 

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 
and Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 01 10 00, Article 1.01. 

D. Provide materials, labor, equipment and services necessary and/or required to 
execute the work of this Section as shown on the drawings, specified herein and/or 
required by job conditions. 

E. All cutting, removing, relocation, fitting, altering and rough patching for the 
installation and completion of his work in other than finished surfaces noted below 
shall be performed by the Trade or Subcontractor requiring said cutting and 
patching. 

 
FINISH PATCHING SHALL BE BY THE RESPECTIVE TRADE OR 
SUBCONTRACTOR THAT NORMALLY DOES THAT FINISH WORK.  

 
F. All finish patching of finished surfaces including - exposed concrete, concrete 

masonry, brick masonry, glazed masonry and the like shall be performed by the 
trade customarily involved with the finished work. 

G. All coring and finish patching shall be performed by the Contractors requiring such 
coring work. 

 
1.02 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Definitions 
B. Cutting and Patching Requirements 
C. Specific Requirements - All Trades 

 
1.03 DEFINITIONS 
 

The following definitions shall apply to all work of this Contract involving cutting, patching, 
filling and the like. 

 
A. Cutting - those operations required to expose existing construction, or required to 

permit the installation of work under this contract, or passage of new or relocated 
work through existing construction. 

B. Patching - Those operations required to bring surfaces to a level to permit the 
application of a finish treatment.   

 
The Contractor responsible for performing the patching shall be responsible for the 
restoration of the substrate to match adjacent areas, whether new or existing, 
except for the following conditions: 
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Coordinate with Paragraph 1.05 of this Section 
1. Exposed masonry, concrete or similar surfaces which do not require or call 

for painting. 
2. Those patched surfaces which are wholly contained within an area which is 

to receive a new finish treatment as called for elsewhere in the Contract 
Documents. 

C. Replace - Shall mean to furnish and install an entirely new element which matches 
the original element's material, color, dimension and design. 

D. Repair - Shall mean to make the existing element as nearly "new", as possible, by 
the means and methods indicated for each element. 

E. Fill - Shall mean to carefully and thoroughly remove, by approved methods, loose 
and deteriorated surface material and to install "new" material in the element so 
that the original contour is completely restored and color matched if exposed as a 
finished element.  Follow manufacturers' instructions as applicable.  

F. Match Original - Where indicated, this type of replacement will match the best 
available representative element, in design, dimension, and installation, with 
improvements which represent the best standards of fabrication, so that even if an 
existing best example  of an element is gouged or pitted, or otherwise worn, the 
new element shall be unworn and without defects and fabricated of new material.  
The Architect will provide identifications of all original elements. 

 
1.04 CUTTING AND PATCHING REQUIREMENTS 

A. Where cutting, drilling or removals are required in existing and/or newly 
constructed wall, floor or roof construction, the work shall be done in a manner that 
will safeguard and not endanger the structure, and shall, in all cases, be as 
approved by the Architect.   

B. Prior to any cutting, drilling or removals, the Contractor shall investigate both sides 
of the surface involved, shall determine the exact location of adjacent structural 
members by visual examination, and shall avoid interference with such members.   

C. No structural members such as joists, beams, columns supporting work that is to 
remain shall be cut, drilled or removed unless such conditions are shown in detail 
on the Contract Documents and reinforcing of members affected or new members 
to compensate for such drilling, cutting and removals are shown.  Positive 
instructions shall be obtained from the Architect before cutting beams or other 
structural members, arches, lintels and the like and the Contractor shall be guided 
by such instructions. 

D. Each Trade Contractor shall provide all sleeves, inserts, hangers and the like 
required for the execution of their respective work; failing to provide such, said 
responsible Contractor shall reimburse the General Contractor who shall do all 
necessary cutting and patching required for the execution of his work. 

 
 Coordinate with individual trade sections for sleeve types, packing of sleeves, pipe 

penetrations and duct openings for fire safing material and/or caulking; coordinate 
with Section 07 84 00 for firestopping systems. 

 
E. No Contractor shall: 

1. endanger any work by cutting or drilling or otherwise; 
2. cut or alter the work of any other contractor except with the written consent 

of the Architect. 
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3. cut or drill above the minimum needed to install work. 
F. All holes cut through masonry exposed to view in the finished work and concrete 

slabs shall be core drilled except for specific holes that have been structurally 
detailed per Contract Documents.  The Contractor shall locate adjacent structural 
members before core drilling to insure that structural members are not damaged.  
No jack hammering will be permitted in the work within any occupied portions of a 
structure. 

G. Exposed patches and repairs shall be as inconspicuous as possible.  Where new 
work does not match exactly the color, finish, dimension, size and the like of the 
existing, the new work shall be carried across the surface to which it is applied and 
be continued to a natural stopping point or corner. 

H. All cutting and patching shall be performed using skilled mechanics of the trade or 
craft involved.  Where two or more contractors are involved with work within same 
penetration, safing shall be performed by the trade with the largest share of the 
opening being used.   

I. Each Contractor shall perform specific work for installation of new mechanical, 
plumbing, electrical, telecom and AV in existing exterior and interior masonry, 
concrete, stone, plaster and drywall walls.  Patching where existing conduit and 
devices were surface mounted and required to be removed shall be performed by 
the specialty trade customarily responsible for that type of work. 

 
1.05 SPECIFIC REQUIREMENTS BY CONTRACTS 

A. The General Contractor, or Subcontractors directly related to the "general 
construction operations", shall perform -  
1. All cutting and patching required to install their work under the Contract and 

as indicated on the Architectural, Structural and Site drawings. 
2. Cutting and patching of existing concrete slabs on grade in connection with 

underground utility work for all plumbing, heating, electric and other 
services; work shall be ascertained from the companion plumbing, heating 
and fire protection drawings; all such excavations needed shall further be 
accomplished by the General Contractor.  Attention is directed to Section 
02 41 19 wherein modifications to this requirement will be set forth as 
applicable to the project scope. 

B. The HVAC Contractor shall perform - 
1. All cutting and rough patching required to install his work under the 

Contract. 
2. Cutting, rough and finish patching of existing walls, floors and ceilings, 

including refinishing of all disturbed surfaces, for the installation of new 
ductwork, piping and equipment, which are beyond the extent of work 
areas that will be removed/replaced by the General Contractor as indicated 
on the Architectural, Structural and Site drawings.  This work statement 
shall be deemed to include any required trenching, bedding and backfill 
operations made necessary. 

3. Cutting and patching of existing slabs within the General Contractors 
immediate work areas for the installation of new ductwork and piping shall 
be accomplished by the General Contractor in accordance with statement 
set forth in Section 02 41 19. 

4. HVAC CONTRACTOR SHALL PERFORM WORK INVOLVED WITH 
ROOF EQUIPMENT OR PENETRATIONS including - ALL REQUIRED 
CUTTING AND PATCHING OF ROOF MEMBRANE AND INSULATION 
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SYSTEMS FOR REFRAMING, CURBS, FLASHINGS. 
C. Electrical Contractor shall perform - 

1. All cutting and rough patching required to install his work under the 
Contract. 

2. Cutting and rough and finish patching of existing walls, floors and ceilings, 
including refinishing of disturbed surfaces, for the installation of new 
conduits, busduct, feeders, fixtures and equipment, which are beyond the 
extent of work areas that will be removed/replaced by the General 
Contractor as indicated on the Architectural, Structural and Site drawings.  
This work statement shall be deemed to include any required trenching, 
bedding and backfill operations made necessary.  Coordinate with 
Section 02 41 19. 

3. Cutting and patching of existing slabs within the General Contractors 
immediate work areas for the installation of new ductwork and piping shall 
be accomplished by the General Contractor in accordance with statement 
set forth in Section 02 41 19. 

D. Plumbing Contractor shall perform - 
1. All cutting and rough patching required to install his work under the 

Contract. 
2. Cutting and rough and finish patching of existing walls, floors and ceilings, 

including refinishing of disturbed surfaces, for the installation of new piping 
and equipment, which are beyond the extent of work areas that will be 
removed/replaced by the General Contractor as indicated on the 
Architectural, Structural and Site drawings.  This work statement shall be 
deemed to include any required trenching, bedding and backfill operations 
made necessary.  Coordinate with Section 02 41 19. 

3. Cutting and patching of existing slabs within the General Contractors 
immediate work areas for the installation of new ductwork and piping shall 
be accomplished by the General Contractor in accordance with statement 
set forth in Section 02 41 19. 

 
**End of Section** 
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SECTION 01 74 19 
 

CONSTRUCTION WASTE MANAGEMENT 
 
Part 1 - GENERAL 
 
1.01 GENERAL 

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the Conditions of the Contract and the balance of Division #1 
and Technical Specifications. 

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Any and all “Waste Handlers and Haulers” shall be licensed by the Authority 
having jurisdiction over “Solid Waste Management” and a copy of said license 
shall be submitted in accordance with Article 1.05 herein. 

 
1.02 DESCRIPTION OF WORK 

A. This Section specifies requirements for a complete program for implementation of 
waste management controls and systems for the duration of the Work and to – 
1. Protect the environment, both on-site and off-site, during construction 

operations.   
2. Prevent environmental pollution and damage.   
3. Maximize source reduction, reuse and recycling of solid waste.   

 
1.03 INTENT 

A. The Owner has established that this Project shall generate the least amount of 
waste practical and that processes that ensure the generation of as little waste as 
possible due to error, poor planning, breakage, mishandling, contamination, or 
other factors shall be employed. 

B. Of the waste that is generated, as many of the waste materials as economically 
feasible shall be reused, salvaged, or recycled.  Waste disposal in landfills shall be 
minimized to the greatest extent practical.  With regard to these goals the 
Contractor shall develop, for Owner's Representative’s and Architect’s review, a 
Waste Management Plan for this Project.  The Contractor shall be responsible for 
ensuring that debris will be disposed of at appropriately designated licensed solid 
waste disposal facilities, as defined by governing laws of the jurisdiction of the 
Work.  

 
1.04 WASTE MANAGEMENT PLAN 

A. After award of Contract and prior to the commencement of the Work, schedule and 
conduct meeting with Owner and Architect to discuss the proposed Waste 
Management Plan and to develop mutual understanding relative to details of 
environmental protection.  

B. Waste Management Plan:  The Contractor shall provide a plan containing the 
following: 
1. Analysis of the proposed jobsite waste to be generated, including types 

and rough quantities. 
2. Landfill Options: The name of the landfills where trash and building debris 

will be disposed of, the applicable landfill tipping fees, and the projected 
cost of disposing of all Project waste in the landfills. 
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3. Landfill Certification:  Contractor’s statement of verification that landfills 
proposed for use are licensed for types of waste to be deposited and have 
sufficient capacity to receive waste from this project. 

4. Alternatives to Landfilling:  A list of each material proposed to be salvaged 
or recycled during the course of the Project.  Include the following and any 
additional items proposed: 
a. Cardboard. 
b. Clean dimensional wood. 
c. Beverage containers. 
d. Land clearing debris. 
e. Concrete. 
f. Bricks and masonry. 
g. Asphalt. 
h. Gypsum boards. 
i. Acoustical ceiling material (grid separate). 
j. Metals from framing, banding, stud trim, ductwork, piping, rebar, 

roofing, other trim, steel,  iron, galvanized sheet steel, stainless 
steel, aluminum, copper, zinc, lead, brass, and bronze. 

k. Glass, colored glass allowed. 
l. Plastic. 

1. Type 1:  Polyethylene Terephthalate (PET, PETE). 
2. Type 2:  High Density Polyethylene (HDPE).  
3. Type 3:  Vinyl (Polyvinyl Chloride or PVC). 
4. Type 4:  Low Density Polyethylene (LDPE). 
5. Type 5:  Polypropylene (PP).  
6. Type 6:  Polystyrene (PS).  
7. Type 7:  Other. Use of this code indicates that the package 

in question is made with a resin other than the six listed 
above, or is made of more than one resin listed above, and 
used in a multi-layer combination.  

m. Paint and paint cans. 
n. Carpet. 
o. Insulation. 
p. Light Fixtures and other electrical apparatus. 
q. Others as appropriate. 

5. Meetings:  A description of the regular meetings to be held to address 
waste management. 

6. Materials Handling Procedures:  A description of the means by which any 
waste materials identified above will be protected from contamination, and 
a description of the means to be employed in recycling the above materials 
consistent with requirements for acceptance by designated facilities. 

7. Transportation:  A description of the means of transportation of the 
recyclable materials (whether materials will be site-separated and self-
hauled to designated centers, or whether mixed materials will be collected 
by a waste hauler and removed from the site) and destination of materials. 
 

1.05 SUBMITTALS 
A. Construction Waste Management Plan:  Submit 3 copies of plan within 21 days of 

date established for the Notice to Proceed. 
B. Calculations and supporting documentation to demonstrate end-of-project 

recycling rates meeting the requirements for Construction Waste Management 
Plan of Item above.   
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C. For materials separated for recycling off-site, establish a method for tracking the 
weight of the recycled material.  The method shall be included in the CWM Plan for 
the Architect's review and approval. 

D. Waste Reduction Progress Reports:  Concurrent with the Applications for 
Payment, submit three copies of report. Include monthly tabulations for demolition 
and construction waste sent off-site for disposal or recycling. 

E. Waste haulers solid waste management license. 
 
Part 2 - PRODUCTS - NOT USED 
 
Part 3 - EXECUTION  
 
3.01 RECYCLING 

A. Metal, including but not limited to aluminum stairs, structural beams and sections, 
and reinforcing steel shall be recycled. 

B. Wood that is not painted and does not contain preservatives (i.e. creosote, 
arsenic, and chromium-containing preservatives) shall be segregated and 
recycled. 

 
3.02 WASTE MANAGEMENT PLAN IMPLEMENTATION – All sorting will be done “off site” by 

a recognized construction and demolition processing facility who will be responsible for 
provision of all documentation as to where loads were processed and the recycling rate 
achieved. 

 
**End of Section ** 
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SECTION 01 77 00 
 

PROJECT CLOSE OUT 
 
Part 1 - GENERAL 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the General Conditions of the Contract and the balance of 
Division #1 and Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 01 10 00, Article 1.01. 

 
1.02 REQUIREMENTS INCLUDED 

A. Final Cleanup 
B. Required Close Out Documentation 
C. Orientation Instruction 
D. Project Close Out Inspections 
E. Bake Out Procedures 

 
1.03 FINAL CLEANUP 

A. The Contractor shall leave the work ready for use and occupancy without the need 
of further cleaning of any kind. 

B. The Contractor shall remove all tools, appliances, project signs, material and 
equipment from the phased areas as soon as possible upon completion of the work. 

C. The work is to be turned over to the Owner in new condition, in proper repair and in 
perfect adjustment. 

 
1.04 REQUIRED CLOSE OUT DOCUMENTATION 

A. Prior to final payment the Owner shall receive, in addition to those documents 
required by the General Conditions, the following: 
1. Project record documents as per Section 01 77 18. 
2. The Contractor's general guarantees. 
3. Specific guarantees of material, equipment and systems installed in the 

work. 
4. A copy of all test data taken in connection with the work. 
5. Three (3) copies of all operation and maintenance manuals which shall 

include: 
a. Parts List, including illustrations, assembly drawings and diagrams 

required for maintenance, predicted life of parts subject to wear, and 
recommendations for stocking spare parts. 

b. Copies of accepted shop drawings, charts and diagrams. 
c. Names, addresses and telephone numbers of manufacturer’s 

representative and service company. 
d. Letters from each manufacturer certifying that his equipment was 

properly installed and is operating in accordance with manufacturer’s 
intent. 

6. All keys, tools, screens, spare construction material and equipment required 
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to be furnished to the Owner as part of the work. 
7. Copies of all Certification of Specifications Compliance as per Section 01 33 

00. 
8. Final survey if required by Municipality AND/OR Owner. 
9. Record of Material Safety Data Sheets (MSDS). 
10. Certified Payroll Records. 

 
1.05 ORIENTATION INSTRUCTION 

A. Prior to final payment appropriate maintenance personnel of the Owner shall be 
oriented and instructed by the Contractor in the operation of all systems and 
equipment as required by the Contract. 

 
1.06 PROJECT CLOSE OUT INSPECTIONS 

A. When the Work has reached such a point of completion that the building or 
buildings, equipment, apparatus or phase of construction or any part thereof 
required by the Owner for occupancy or use can be so occupied and used for the 
purpose intended, the Contractor, prior to notification to the Architect, shall make a 
preliminary inspection of the Work to insure that all the requirements of the Contract 
have been met and the Work is substantially complete and is acceptable.   

B. Upon such notification, the Owner or the Architect and the Construction manager 
shall make a detailed inspection of the Work to insure that all the requirements of 
the Contract have been met and that the Work is complete and is acceptable. 

C. A copy of the report of the inspection shall be furnished to the Contractor as the 
inspection progresses so that the Contractor may proceed without delay with any 
part of the Work found to be incomplete or defective. 

D. When the items appearing on the report of inspection have been completed or 
corrected, the Contractor shall so advise the Construction Manager and the 
Architect.  After receipt of this notification, the Construction Manager or the Architect 
shall inform the Contractor of the date and time of final inspection.   

E. A copy of the report of the final inspection containing all remaining contract 
exceptions, omissions and incompletions shall be furnished to the Contractor. 

F. After the receipt of notification of completion and all remaining contract exceptions, 
omissions and incompletions from the Contractor, the Owner and Architect and the 
Construction Manager will reinspect the Work to verify completion of the exception 
items appearing on the report of final inspection. 

G. Upon completion of reinspection, the Architect will prepare a certificate of final 
acceptance or will furnish to the Contractor a copy of the report of the Architect's 
reinspection detailing Work that is incomplete or obligations that have not been 
fulfilled but are required for final acceptance. 

H. The Contractor shall pay the Architect and Construction Manager for services 
performed in inspection beyond the original inspection and two reinspections of the 
same area, through a "credit" change order to the Owner in accordance with 
Schedule outlined in Section 01 25 00. 

 
1.07 BAKE OUT PROCEDURES HVAC CONTRACT - Coordinate with Section 01 15 01 

A. Heat all areas of new construction to 95 degrees for a minimum of 72 hours. 
B. At the end of this period ventilate area with 100 percent outside air and exhaust air 

for a minimum of 24 hours to eliminate off gassing that occurs during bake out 
period. 

C. Change all air filters upon completion. 
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**End of Section** 
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SECTION 01 77 19 
 

PROJECT RECORD DOCUMENTS 
(Coordinate with Article 6 of the General Conditions) 

 
Part 1 - GENERAL 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the General Conditions of the Contract and the balance of 
Division #1 and Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 01 10 00, Article 1.01. 

 
1.02 REQUIREMENTS INCLUDED 

A. Project Record Drawings 
B. Record Drawing Certification 

 
1.03 PROJECT RECORD DRAWINGS 

A. The purpose of the project drawings is to record the actual location of the work in 
place including but not limited to underground lines, concealed piping within 
buildings, concealed valves and control equipment, and to record changes in the 
work. 

 
In addition to the above, these drawings shall be "color-coded", by each trade, 
on a daily basis to indicate progress of the work.  Color legend will be assigned 
by the Architect. 

 
B. In addition to the sets of contract drawings that are required by the Contractor on 

the site to perform the work, the Contractor shall maintain, at the site, one (1) copy 
of all drawings, specifications and addenda that are part of the Contract as awarded.   

 
Each of these documents should be clearly marked "Project Record Copy", 
maintained in a clean and neat condition available at all times for inspection by the 
Owner, Construction Manager or the Architect, and shall not be used for any other 
purpose during the progress of the work. 

 
The Construction Manager will be the custodian of the project record 
documents until the end of the Project. 

 
C. Project Record Requirements 

1. The Contractor shall mark-up the "Project Record Copy" to show: 
a. Approved changes in the work. 
b. Location of underground work and concealed work. 
c. Details not shown in the original Contract Documents. 
d. Any relocation of work including piping, conduits, ducts and the like. 
e. All changes in dimensions. 
f. All access doors and "tack" locations access points in accessible 
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ceilings. 
g. Location of all plumbing, heating, ventilating, air conditioning or 

electrical assemblies, whether existing to remain or newly installed. 
h. Revisions to any electrical circuitry. 

2. Such information shall include, but shall not be limited to: 
a. Footing depth in relation to finished grade elevations. 
b. Any change in floor elevations. 
c. Any structural changes. 
d. Any substitutions. 
e. Elevations and locations of all underground utilities, services, or 

structures referenced to permanent above ground structures or 
monuments. 

f. Designation of all utilities as to the size and use of such utilities. 
g. All invert elevations of manholes. 
h. The location of all utilities, services and appurtenances concealed in 

building structures that have been installed differently from that 
required by the Contract. 

i. Any approved change order. 
and other such data as required by the Architect and/or Owner so as to establish a 
complete record of "As-Constructed" conditions. 

D. The Contractor shall keep the project record documents up-to-date from day to day 
as the work progresses.  Appropriate documents are to be updated promptly and 
accurately; no work is to be permanently concealed until all required information has 
been recorded. 

E. The project record drawings are to be submitted by the Contractor to the Architect 
through the Construction Manager when all the work is completed and is approved 
by the Owner and the Architect before the Contractor may request final payment.   

 
If the project record drawings as submitted are found to be unacceptable due to 
incompleteness or inaccurate information, the drawings shall be returned to the 
offending Contractor for corrective action and resubmitted for approval prior to the 
release of final payment. 

 
FINAL PAYMENT IS CONTINGENT UPON PREPARATION OF FINAL PROJECT 
RECORD DRAWINGS ON A SET OF "PRINTS" and CAD DISKETTES IN "DXF" or 
“DWG” FORMAT AS APPROVED BY THE OWNER (A SET OF BASE DISKETTES 
WILL BE FURNISHED BY THE ARCHITECT) AND SUBMITTAL OF SAME TO THE 
OWNER, THROUGH THE ARCHITECT. 

 
F. In addition to the drawings required as mentioned above, the Contractor shall 

submit a list of all approved Shop Drawings of the Work as installed.   
 

From this list the Architect will select the drawings desired for permanent records.  
The Contractor shall furnish these in a bound set to the Owner as part of the 
closeout requirements. 

 
1.04 RECORD DRAWING CERTIFICATION 

A. The record drawings required under the terms and conditions of this Section shall 
be reviewed and processed by each of the Prime Contractors as part of their overall 
contractual responsibility. 
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B. This certification may be issued for individual trades or as a collective document to 

cover the entire record drawing requirements of the project. 
 

The format of this certification shall be as follows: 
 

These record drawings prepared by: 
 
________________________________________________________________________
__ 

 
for ______________________________________________________ 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 to the 
requirements of the contract documents.   

 
Firm Name: _______________________________________________________________ 

 
Review Date:____________________ By:______________________________________ 

 
**End of Section** 
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SECTION 01 78 23 
 

OPERATION AND MAINTENANCE REQUIREMENTS 
(Coordinate with Division 26, Most Restrictive Provisions Apply) 

 
Part 1 - GENERAL 
 
1.01 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as 
complementary to the General Conditions of the Contract and the balance of 
Division #1 and Technical Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be 
required to familiarize themselves with said provisions. 

C. Definitions as apply to "Contractors" involved with the work of this Project shall be 
as set forth in Section 01 10 00, Article 1.01. 

 
1.02 REQUIREMENTS INCLUDED 

A. Start Up and Demonstration 
B. Parts List  
C. Operation and Maintenance Data 

 
1.03 START UP AND DEMONSTRATION 

A. The work required herein consists of starting up and demonstrating all systems and 
equipment to operating personnel and includes training of said operating personnel. 

B. The respective Trade or Subcontractor shall make arrangements, via the Owners’ 
Representative (with notification to the Architect), as to whom the instructions are to 
be given in the operation of the basic and auxiliary systems and the period of time in 
which they are to be given.   

C. As specified in individual sections, furnish the services of instructors to train 
designated personnel in adjustment, operation, maintenance, and safety 
requirements of equipment and systems.  If procedures are not specified for specific 
items of equipment, follow that recommended by the item Manufacturer. 

D. Instructors shall be thoroughly familiar with the equipment and systems and shall be 
trained in operating theory as well as practical operation and maintenance work.  
Instruction shall be given after the equipment or system has been accepted and 
turned over to the Owner.  The duration of instruction shall be as specified in 
individual sections but shall be not less than two (2) days on each portion of 
operating mechanical/electrical systems.  Use Operating and Maintenance Data as 
a training guide. 

E. The Architect shall be completely satisfied that the representative of the Owner has 
been thoroughly and completely instructed in the proper operation of all systems 
and equipment before final payment is made.  If the Architect determines that 
complete and thorough instructions have not been given by the contractor to the 
Owners' Representative, then the offending Contractor shall be directed by the 
Architect to provide whatever instructions are necessary until the intent of this 
paragraph of the Specification has been complied with as determined by the 
Architect. 

 
1.04 PARTS LIST  

A. As required the respective Trade or Subcontractor shall furnish three (3) typed sets 
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of instructions for the ordering and stocking of spare parts for all equipment 
installed.  The lists shall include parts numbered and suggested supplier.  Each set 
shall also include an itemized list of component parts that should be kept on hand 
and where such parts can be purchased. 

 
1.05 OPERATION AND MAINTENANCE DATA 

A. The Contractor shall submit to the Architect for approval three (3) typed sets, bound 
neatly in hard backed loose leaf binders, of all instructions for the installation, 
operation, care and maintenance of all equipment, fixtures and systems.   
1. Provide typed or printed label identifying binder as operating and 

maintenance data.  List title of project, contract number, and location of 
equipment. 

2. Furnish manufacturer's printed data or sheets neatly typewritten on 8-1/2 
inch by 11 inch, 20 pound minimum white paper.  Provide indexed tabs. 

3. Drawings:  Bind in with text.  Provide reinforcement rings.  Fold larger 
drawings to the size of the text pages. 

Information shall indicate possible problems with equipment and suggested 
corrective action.   

B. CONTENT OF MANUAL FOR EQUIPMENT AND SYSTEMS 
 

The instructions shall contain information deemed necessary by the Architect and 
include but not be limited to the following: 

 
1. Introduction: 

a. Explanation of Manual and its use. 
b. Summary description of all mechanical and electrical and equipment 

operating systems. 
c. Purpose of systems. 
d. Maintenance scheduling summary analysis, sheets and software 

operating instructions and diskette(s). 
2. System: 

a. Detailed description of all systems. 
b. Illustrations, schematics, block diagrams, photographs and other 

exhibits. 
c. Complete wiring diagrams, tabulations and installation drawings. 
d. Valve tag charts and control diagrams. 
e. 1/2 size reduced copy of "Record Drawings". 

3. Operations: 
a. Complete detailed, step-by-step, sequential description of all phases 

of operation for portion of the systems, including startup, shutdown, 
adjusting and balancing, and emergency procedures.  Include all 
posted instruction charts. 

4. Maintenance: 
a. Parts list and parts number. 
b. Maintenance, lubrication and replacement charts and Contractor's 

recommendations for preventative maintenance. 
c. Trouble shooting charts for systems and components. 
d. Instructions of testing each type of part. 
e. Recommended list of on-hand spare parts. 
f. Complete calibration instructions for all parts and entire systems. 
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g. Instruction for charging, filling, draining and purging. 
h. General or miscellaneous maintenance notes. 

5. Manufacturer's Literature: 
a. Complete listing for all parts with names, addresses and telephone 

numbers. 
b. Care and operation. 
c. All and only pertinent brochures, illustrations, drawings, cuts, 

bulletins, technical data, certified performance charts and other 
literature with the model actually furnished to be clearly and 
conspicuously identified. 

d. Internal wiring diagrams and engineering data sheets for all items 
and/or equipment to be furnished. 

e. Guarantee and warranty data. 
6. Instructions for lubricating each piece of equipment installed.  Instructions 

shall state type of lubricant, where and how frequently lubrication is required.   
 

Frame all instructions under glass and hang in the Mechanical Room or 
other location as directed by Architect. 

 
C. MANUALS FOR PRODUCTS, MATERIALS, AND FINISHES: 

1. Submit three (3) copies of complete manual. 
2. Content:  Provide complete information for architectural products, applied 

materials, and finishes. 
a. Manufacturer's data, including catalog number, size, composition, 

color and texture designations, and information for reordering. 
b. Instructions for care and maintenance, including manufacturer's 

recommendations for cleaning agents and methods; cautions against 
detrimental cleaning agents and methods; and recommended 
schedule for cleaning and maintenance. 

 
**End of Section** 
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Dear Mr. Spittal: 
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Valley Middle School. The design includes asbestos abatement removal drawings and removal 
specifications. 

 
If you have any questions concerning this report or if we may be of further assistance to you, please 
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Sincerely, 

 
WSP USA SOLUTIONS, INC. 

 

 
 

Craig Napolitano, CHMM 
Vice President, Hazmat & IH Services 
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SECTION 02081 

ASBESTOS ABATEMENT 

PART 1 – GENERAL 
 

1.1 DESCRIPTION OF WORK 
 

A. The asbestos abatement contractor shall perform the following work as described 
below and indicated on the drawings. The drawings are only a diagrammatic 
representation of the Work Areas and do not constitute the actual quantities of 
material. Asbestos abatement contractor is responsible for the confirmation of the 
actual total quantities of the Work. The Asbestos Contractor shall provide all 
plant, labor, equipment and materials complete for performance of the Work in 
accordance with the Contract Documents. All asbestos material is to be disposed 
of as asbestos-containing material (ACM) waste. Quantities indicted below are 
confirmed asbestos. 

 
PUTNAM VALLEY MIDDLE SCHOOL 
142 Peekskill Hollow Road, Putnam Valley NY 10579 

 

1. Drawing H002.00: 1st Floor & 2nd Floor Partial Plan 
 

a. Remove and dispose of asbestos-Concealed Ceramic Wall 
Tile Backing and Concealed Pipe Insulation/Elbows (Risers 
& Plenums) within Work Area 1 utilizing New York State 
Department of Labor (NYS DOL) Part 56 of Title 12 of the 
Official Compilation of Codes, Rules and Regulations of the 
State of New York (12 NYCRR Part 56) Full Containment 
Procedures. 
 

b. Remove and dispose of asbestos-Concealed Ceramic Wall 
Tile Backing and Concealed Pipe Insulation/Elbows (Risers 
& Plenums) within Work Area 2 utilizing NYS DOL 12 
NYCRR Part 56 Full Containment Procedures. 

 

Work 
Area # Location 

Asbestos-Containing 
Material 

Approximate 
Quantity Removal Procedure 

1 

1st Floor, H/C Toilet 
195, Toilet Room 
196, Storage 197, 
Boys Toilet 198, 

Toilet Room 198A 
Girls Toilet 199 & 
Toilet Room 199A 

Ceramic Wall Tile 
Backing 

1,536 SF 
NYS DOL 

12 NYCRR Part 56 
Full Containment 

Procedure 
Concealed Pipe 

Insulation/Elbows 
(Risers & Plenums) 

230 LF 
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Work 
Area # Location 

Asbestos-Containing 
Material 

Approximate 
Quantity Removal Procedure 

2 

2nd Floor, Girls 
Toilet 295, Toiler 
Room 296, Boys 
Toilet 297, Boys 
Toilet 298, Girls 

Toilet 299 &Toilet 
Room 299A 

Ceramic Wall Tile 
Backing 

1,664 SF NYS DOL 
12 NYCRR Part 56 
Full Containment 

Procedure 
Concealed Pipe 

Insulation/Elbows 
(Risers & Plenums) 

275 LF 

 
B. The Contractor is responsible for completing all notifications and 

variances required to meet the determined start date (if applicable). 
 

C. If asbestos containments are required, the Contractor shall establish the 
asbestos containments so as to not interfere with operation of or access 
to the temporary equipment that shall be installed by others. 

 
D. The Contractor shall field verify the amount of ACM and familiarize 

him/her-self with all variable field conditions in the building before the 
submission of his/her quote. The quantities presented in this 
specification are approximate only and should not be used solely as the 
basis for any quote. Any discrepancies or difference in the approximate 
and actual quantities shall be resolved before the award of any 
Contract. No change order relative to ACM material quantity will be 
permitted after the award of the Contract. In the event that suspect 
materials not included in this Specification are encountered while the 
work is in progress, such material shall be tested and, if confirmed ACM, 
removed as ACM, in accordance with the procedures contained herein. 
The discovery of any new material(s) should not delay the progress of 
the work as contained in this specification. Payment for any additional 
work will be considered on a case-by- case basis by the Environmental 
Consultant and Putnam Valley Central School District (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. 

 
E. 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 Putnam Valley CSD upon or before the end of the project. 
 

F. 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. 
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G. The Contractor's industrial hygiene practices during asbestos abatement will be 

monitored by Putnam Valley CSD’s Environmental Consultant. The Contractor 
shall be responsible for monitoring his/her own construction safety work practices 
for compliance with the Occupational Safety and Health Administration (OSHA) 
regulations. 

 
H. The Asbestos Contractor shall provide the best available technology, and state-of- 

the-art procedures and methods of execution, clean-up, disposal, and safety. 
 

I. The Contractor will be required, if approved by Putnam Valley 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. 

 
J. Putnam Valley CSD’s environmental consultant will sample all suspect materials 

that may be identified during the course of demolition, if applicable. The 
Contractor shall provide access to the consultant to perform the testing and 
no additional costs will be paid for the time it takes to perform the testing. The 
contractor shall provide itemized cost proposal to Putnam Valley 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 Putnam Valley 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 Putnam Valley CSD or environmental consultant. 

 
1.2 PHASING OF WORK: This work shall include asbestos abatement associated with 

upcoming interior, exterior and roof upgrades project. The Asbestos Contractor shall 
perform and complete the abatement of asbestos-containing materials during regular 
working hours, Monday through Friday between 8:00 am and 4:00 pm or as directed by 
the facility. It is the Contractor's responsibility to ensure that acceptable visual inspection 
and air monitoring results are obtained with fiber count of <70 Structures/mm2 of air 
using Asbestos Hazard Emergency Response Act (AHERA) analysis method (40 CFR 
763 APX a No. III) and are completed prior to the return of building occupants or other 
trades. All work shall be coordinated with Putnam Valley CSD and Putnam Valley 
CSD’s Environmental Consultant prior to start of any work. The Putnam Valley CSD’s 
Environmental Consultant shall be present whenever any asbestos abatement work is 
being conducted. 

1.3 AUTHORITY TO STOP WORK: Putnam Valley 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 Putnam 
Valley CSD and the Environmental Consultant. Standby time to resolve the problems 
shall be at the contractor's expense. 
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1.4 SITE REQUIREMENTS: 

 

A. Noise Control: Provide mufflers or other acceptable means of noise reduction for 
all equipment to be used by the Contractor. Observe local laws regarding noise 
control. 

 
B. Wastewater: All water used by the Contractor during asbestos abatement 

activities shall be collected and passed through a water filtration system capable 
of filtering particles down to 5 microns prior to being discharged into the sanitary 
sewer. The Contractor shall contact the Westchester County engineering 
department to determine the acceptable location(s) to access the sanitary sewer. 
The Contractor shall be responsible for connection to the sanitary sewer, and for 
providing piping, pumps, water filtration systems, and other items necessary to 
collect, transport, filter, and dispose of the wastewater. 

 
C. Log In/Out: The Asbestos Contractor must ensure all workers log in and out daily 

at the site. 
 

D. The location of the Decontamination Unit shall be as per abatement design 
drawings. All variations must be coordinated and approved by the site manager 
and Putnam Valley CSD’s Environmental Consultant. 

 
1.5 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. 
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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 Putnam Valley 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 Putnam Valley 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. 
 

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 Putnam Valley 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 workplace. 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. 

1.6 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 New York State Department of Labor (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. 
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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. 

 
1.7 SUBMITTALS: Unless otherwise noted the Contractor shall submit three (3) copies of 

each APPLICABLE submittal to the Putnam Valley 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 Putnam Valley 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 workp l a c e  safety. As a minimum, the 
following topics shall be addressed in the plan: 

 
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 
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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 
and/or protocols to be utilized, training provided to personnel for 
same and training of designated competent person in charge of 
and responsible for the elevated work site. 

 
4. Proof of written notifications required by Paragraph "Codes, Permits and 

Standards" of this Section. Proof that all required permits and variances 
have been obtained. 

 
5. Proof of written notification to the local police department, fire department 

and Facility (include a copy of required by NYS DOL ICR 56 section 56-
3.6a ten- d a y  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. 

 
6. Documentation of compliance with all requirements of paragraph 

"Requirements and Qualifications" of this Section. Submittal shall include: 
 

a. Proof that the job supervisors, foremen, and asbestos abatement 
workers meet State certification and license requirements. 

b. Proof of a current medical surveillance program for all Contractor's 
personnel to work on this project. 

 
c. Completed and notarized Certificate of Worker's Release for each 

asbestos abatement worker, workers of other trades, or supervisory 
personnel who enter the work area or otherwise contact ACM. 

 
7. Proof of a respiratory protection program. Submit level of respiratory 

protection intended for each operation required by the project. 
 

8. Proof of historic airborne fiber data. Submit airborne asbestos fiber 
monitoring data from an independent air monitoring firm to substantiate 
selection of respiratory protection proposed. Data shall include the 
following for each procedure required by the work: 1. date of 
measurement; 2. type of work task monitored; 3. methods used for sample 
collection and analysis, and; 4. number, duration and results of samples 
taken. 
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9. Proof that a landfill site has been located, and arrangements for transport 
and disposal of asbestos-containing or asbestos-contaminated materials 
have been made. Provide the name and location of the landfill, and waste 
transport company, if applicable. 

 
10. Manufacturer's literature on all proposed job- re l a t ed  equipment and 

products to be used on this project. Include Safety Data Sheets (SDS) for 
encapsulant, fire retardant plastics, mastic remover and other chemicals 
to be used on this project. 

 
11. A detailed Asbestos Removal and Disposal Work Plan which describes all 

aspects of the work to be performed for this project. The Plan shall 
include the following: 

 
a. A detailed description of the work area enclosure. Provide shop 

drawings (with dimensions and locations) of proposed 
decontamination facilities and work areas. These drawings shall 
indicate the following: 1) areas to be sealed off and work area 
boundaries; and 2) proposed layout and location of the 
decontamination enclosure systems. Include a detailed description 
of any modifications or changes to be made to the specified 
negative pressure work area enclosure. 

 
b. Specimen of the daily log proposed for use. Minimally, the log 

should include the date(s) and time(s) when all personnel enter and 
leave the work area(s). 

B. During Work Submittal: 
 

1. Schedule of Work Changes: Any changes in the Schedule of Work 
proposed by the Contractor shall be submitted for approval to Putnam 
Valley 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 Putnam Valley 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 Putnam Valley 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 Putnam Valley 
CSD's Environmental Consultant at the same time. 
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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 logbook. 

 
C. Post Project Submittal: 

 
1. A notarized "Release of Liens" in a form acceptable to the Putnam Valley 

CSD. Use the standard American Institute of Architects (AIA) form A101. 
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. 

 
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. 

 
1.8 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. 
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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 logbook which shall be maintained at the project site. 

 
1.9 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 including: EPA Title 40CFR, Part 763, OSHA 
Title 29CFR, part 1910(including sections 1001,134,1926.2 and 1926.1200); EPA 
Title 40 CRF Part 61; NYSDEC Title 6, Part 364 and NYSDOH Title 10, Part 73 

 
B. Before starting the work, the Contractor shall examine the Technical Specification 

for compliance with codes and regulations applicable to the work and shall 
immediately report any discrepancy to the Putnam Valley CSD's Environmental 
Consultant. 

 
C. Where conflict among requirements or with these Specifications exists, the more 

stringent requirements shall apply. 
 

D. Permits, State Licenses, and Notifications: The Contractor shall be responsible 
for obtaining necessary permits, variances, state licenses, and certifications 
of personnel in conjunction with asbestos removal, hauling, and disposition and 
shall provide timely notification of such actions as may be required by federal, 
state, regional, and local authorities. Fees and/or charges for these licenses, 
permits, and notifications shall be paid by the Contractor. Contractor shall use 
all notification forms where applicable. 
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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. 

 
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 

High-efficiency particulate air (HEPA) filtration, capable of maintaining a 
constant low velocity air flow into contaminated areas from adjacent, 
uncontaminated areas and capable of maintaining a negative air pressure with 
respect to the adjacent, uncontaminated areas. 

 
E. Air Lock: A system for permitting ingress or egress to the work area while 

permitting minimal air movement between a contaminated area and an 
uncontaminated area, typically consisting of two curtained doorways placed a 
minimum of three feet apart. 

 
F. Air Monitoring: The process of measuring the fiber content of a specific volume 

of air in a stated period of time. Personal air sampling results shall be calculated 
to reflect the employee's eight-hour time weighted average (TWA) exposure. 
Area sampling results are reported directly, without calculating the TWA. 

 
G. Amended Water:  Water to which a surfactant has been added. 
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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: Putnam Valley CSD's Environmental Consultant or 

representatives of any regulatory or other agency having jurisdiction over the 
project. 

 
J. Putnam Valley CSD's Environmental Consultant: Putnam Valley 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. 
 

S. Enclosure: Procedures necessary to completely enclose ACM behind air-tight, 
impermeable, permanent barriers. 



 
1 February 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
  

 
 02081-13 ASBESTOS ABATEMENT 

 
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 fibers per cubic centimeter (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, Presumed Asbestos-Containing Material (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. PE:  Professional Engineer. 

AG. 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). 

 
AH. 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. 

 
AI. 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. 

 
AJ. 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. 

AK. Removal: The act of removing and transporting asbestos-containing or 
asbestos-contaminated materials from the work area to a suitable disposal site. 

 
AL. 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. 

 
AM. Surfactant:  A chemical wetting agent added to water to improve penetration, 

thus reducing the quantity of water required for a given operation or area. 
 

AN. Tent Procedure: A fire retardant polyethylene enclosure that includes walls, 
ceiling and a floor as required to remove ACM, PACM or asbestos material. 

 
AO. Type C Respirator: A respirator which supplies air to the wearer from a source 

outside the work area by means of a compressor. 
 

AP. 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 
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and by afterwards disposing of these cleaning tools as asbestos-contaminated 
waste. 

 
AQ. Work Area: Designated rooms, spaces, or areas of the project where asbestos 

abatement actions are to be undertaken or which may become contaminated as 
a result of such abatement actions. A contained work area has been 
sealed, plasticized, and equipped with an airlock entrance or a decontamination 
enclosure system. A non-contained work area is an isolated or controlled-access 
area which has not been plasticized. 

 
1.12 REQUIREMENTS AND QUALIFICATIONS: 

 

A. Minimum Experience: The Contractor shall have experience with abatement 
work, as evidenced through participation in at least two asbestos abatement 
projects of complexity comparable to this project. 

 
B. Experience and Training: The Contractor's job supervisors, foremen, and workers 

shall be adequately trained and knowledgeable in the field of asbestos abatement. 
All personnel engaged in asbestos abatement or related activities shall have New 
York State DOL certifications. All phases of the work shall be executed by 
skilled craftsmen experienced in each respective trade. Proof of such experience 
shall be submitted upon request by the Putnam Valley 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 New York State 
Department of Health (NYSDOH)-approved training provider. 

 



 
1 February 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
  

 
 02081-16 ASBESTOS ABATEMENT 

4. The Contractor's job supervisors, foremen, and asbestos abatement 
workers shall be certified and licensed as required by the NYSDOL. 

 

5. Prior to commencement of work, all personnel who are to enter the work 
area shall be instructed in and shall be knowledgeable of the appropriate 
procedures for personnel protection and asbestos abatement. On-site 
training in the use of equipment and facilities unique to this job site shall 
be performed. Emergency evacuation procedures from the work area shall 
also be included in worker training. 

 
C. Supervision Requirements: The Contractor shall provide adequate job 

supervision for all phases of the asbestos abatement work. 
 

1. The Contractor shall have a NYSDOL job supervisor present on site 
whenever work described in this Section is in progress. If the job 
supervisor leaves the site for any reason a qualified and certified 
supervisor, who meets the requirements of this Section and is familiar with 
the current status of the work, shall be designated in writing. Putnam 
Valley 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. Putnam Valley CSD's Responsibilities: 

 
1. Putnam Valley 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. 
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2. Area air samples will be collected and analyzed using National Institute 
for Occupational Safety and Health (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. Putnam Valley CSD 
will provide for collection and analysis of one round of samples required 
to demonstrate clearance in each discrete work area. 

 
4. Putnam Valley 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, clean-up of surfaces outside of the regulated abatement 
work area using HEPA-vacuums and wet-cleaning methods shall be 
performed prior to collection and analysis of an additional group of outside 
work area clearance air samples as required by Industrial Code Rule (ICR) 
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 Putnam Valley 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 
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testing laboratory shall be ELAP (Environmental Laboratory 
Accreditation Program) and NVLAP (National Voluntary Laboratory 
Accreditation Program) certified. Putnam Valley 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 Putnam Valley 
CSD's Environmental Consultant at the same time. 

 
6. The Contractor shall be advised whenever questions arise concerning 

compliance with standards of quality and completeness of the work and 
shall use his/her best efforts to resolve any such questions to the 
satisfaction of the Putnam Valley CSD's Environmental Consultant. 

 
7. Where air monitoring tests and/or inspections are specified, the Contractor 

shall notify Putnam Valley 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 Putnam Valley CSD's Environmental Consultant. 

 
C. Time Requirements for Putnam Valley CSD's Environmental Consultant's 

Inspections and Testing: Where visual inspections or air testing is required to be 
performed by the Putnam Valley 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 Putnam Valley 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 
Putnam Valley CSD's Environmental Consultant, to the beginning of the 
air test. 

  



 
1 February 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
  

 
 02081-19 ASBESTOS ABATEMENT 

 
PART 2 - PRODUCTS 

 

2.1 MATERIALS: Materials provided under this section shall be standard products of 
manufacturers regularly engaged in the production of the items and shall conform to 
OSHA Standard 29 CFR 1926.1101; EPA Standard 40 CFR 61, Subpart M; Department 
of Transportation Standards 49 CFR 171, 172, and 173; applicable state regulations; and 
requirements specified herein. Materials listed under this section "or equal" shall be 
provided for work under contract. 

 
A. Plastic: Provide fire retardant plastic of 6-mil thickness shall be provided in rolls 

of sizes which will minimize the frequency of joints. Fire retardant plastic sheet 
shall be used for plasticizing the enclosed work area, for preparation of the 
decontamination enclosure system, and for waste packaging. 

 
B. Reinforced Fire-Retardant Plastic: Provide reinforced polyethylene sheet for the 

floor area of the decontamination enclosure system. Reinforced plastic sheet 
provided for this project shall be a 19- mil, 3-ply, high density flame resistant- 
reinforced-polyethylene sheet. Plastic color shall be opaque. 

 
C. Duct Tape: Duct tape shall be capable of sealing joints of adjacent sheets of 

plastic and of attaching plastic sheeting to finished surfaces without damage to 
existing finish and shall be capable of adhering under both dry and wet 
conditions, including use of amended water 

 
D. Surfactant: Surfactant (Wetting Agent) shall consist of resin materials in a water 

base, which have been tested to ensure materials are non-toxic and 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 
American Society for Testing and Materials (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. 
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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 6-mil 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 
Department of Transportation (DOT) Standard 49 CFR 178.224. Each container 
shall be constructed of fiber, hard plastic, or metal, with locking, airtight lids. 

 
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. Department of Transportation (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. 
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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 
 

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. 

 
2.2 EQUIPMENT: Equipment provided under this section shall conform to applicable 

federal and state regulations, local codes, and the requirements specified herein. 
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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 National Fire Protection Association (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. 

 
G. Carts: Provide watertight 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. 

 
2.3 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. 
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1. The Contractor shall provide authorized visitors and the Putnam Valley 

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 Mine Safety and Health 
Administration (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 
 
Air purifying: 

Protection Factor 
 

10 

Negative-pressure respirator,  
High efficiency HEPA filter, 
Half-facepiece 

 

Air purifying: 50 (quantitative) 
Negative-pressure respirator,  
High efficiency HEPA filter,  
Full-Facepiece  

Powered air purifying (PAPR): 1000 
Positive pressure respirator  
High efficiency HEPA filter,  
Full-facepiece  

Type C supplied air: 1000 
Positive-pressure respirator,  
Pressure-demand,  
Full-facepiece  
HEPA escape  
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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, Putnam Valley 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. 

 
4. Breathing air supply systems shall conform to the United States 

Environmental Protection Agency (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 Putnam Valley 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. 
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PART 3 - EXECUTION 

 

3.1 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 regulated abatement work area, and there shall be a lockable door 
to the outside. (See Figure 1 within ICR 56) Minimum dimensions for 
each airlock, shower room and equipment room shall be three (3) feet 
wide by six (6) feet in height, to allow for adequate access to and from the 
regulated abatement work area. 
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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 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 work 
shift of asbestos abatement contractor personnel, as well as the air 
sampling technician and the project monitor. The clean room shall be 
aminimum of six (6) feet in height. A minimum of thirty-two (32) square 
feet of floor space shall be provided for every six (6) full shift abatement 
workers, calculated on the basis of the largest work shift. If the largest 
work shift consists of three (3) or less full shift abatement workers, the 
minimum clean room size requirement is reduced to twenty-four (24) 
square feet of floor space. Benches, lockers and hooks shall be provided 
for street clothes. Shelves for storing respirators shall be provided. Clean 
clothing, replacement filters for respirators, towels and other necessary 
items shall be provided. The clean room shall not be used for storage of 
tools, equipment or materials. It shall not be used for office space. A 
lockable door shall be provided to permit access to the clean room from 
outside the regulated abatement work area or enclosure and shall be used 
to secure the regulated abatement work area and decontamination 
enclosure during non-work hours. 

(9) Shower Room. The shower room shall contain one (1) shower per every 
six (6) full shift abatement workers, calculated on the basis of the largest 
work shift. Multiple showers shall be simultaneously accessible (installed 
in parallel) to certified personnel. Each showerhead shall be supplied with 
hot and cold water adjustable at the tap. The shower enclosure shall 
be constructed to ensure against leakage of any kind. Uncontaminated 
soap, shampoo and towels shall be available at all times. Shower water 
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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 ICR 56 Section 56-2.1. All other provisions for 
personal decontamination system for a Large asbestos project shall apply. 
Equipment storage, personal gross decontamination and removal of 
clothing shall occur in the equipment room just prior to entering the shower. 
(See Figure 4 in the ICR 56) The full personal decontamination system 
enclosure specified for Large asbestos projects is recommended. 

 
D. Remote Personal Decontamination System Enclosure. If a personal 

decontamination system cannot be attached to the regulated abatement work 
area, due to available space restrictions or other building and fire code 
restrictions, a remote personal decontamination system enclosure may be used 
for limited Special Projects as per subpart 56-11, negative pressure tent enclosure 
work areas with glove-bag 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 
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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 ICR 56 
Section 56-2.1 shall be constructed as per ICR 56 Section 56- 
7.5(b)(11). One shall be constructed at the entrance to the equipment 
room or equipment/washroom. The other extra airlock shall be 
constructed at the entrance to the containment or regulated 
abatement work area(s). These airlocks shall have lockable doorways 
at the entrance to the airlock from uncontaminated areas. These 
airlocks shall be cordoned off at a distance of twenty-five (25) feet and 
appropriately signed in accordance with ICR 56 Section 56-7.4(c). 
Airlocks shall not be used as a waste decontamination area and shall 
be kept clean and free of asbestos-containing material. 

(4) Designated Pathway. The walkway from the regulated abatement work 
area to the personal decontamination system or next regulated 
abatement work area shall be cordoned off and signage installed as 
per ICR 56 Section 56-7.4(c), to delineate it from public areas while in 
use during Phase IIA through IID. 

(5) Travel Through Uncontaminated Areas. If at any time a worker must 
travel through an uncontaminated area to access the personal 
decontamination area, the worker shall HEPA-vacuum and/or  wet wipe 
his/her outer protective clothing while in the regulated abatement work 
area, then proceed into the airlock, which serves as a changing area, 
where he/she shall remove the outer clothing and don a clean set of 
protective clothing. The worker may then proceed to the personal 
decontamination system enclosure only along a designated pathway 
as described above. Travel in any other area shall not be allowed. 

(6) Removal. The remote personal decontamination unit shall be removed 
only after satisfactory clearance air sampling results have been 
achieved. 

 
E. Waste Decontamination System Enclosure - Large and Small 

Asbestos Projects. 
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(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 ICR 56) 

(3) Curtained Doorway. An assembly which consists of at least three (3) 
overlapping sheets of six (6)-mil fire retardant plastic over an existing 
or temporarily framed doorway. One (1) sheet shall be secured at the 
top and left side, the second sheet at the top and right side, and 
the third sheet at the top and left side. All sheets shall have weights 
attached to the bottom to insure that the sheets hang straight and 
maintain a seal over the doorway when not in use. 

(4) Washroom. A room/chamber between the regulated abatement work 
area and the holding area in the waste decontamination system 
enclosure, where equipment and waste containers are wet cleaned 
or HEPA-vacuumed. Adequate drainage and bag/container wash 
water shall be provided within the room/chamber, as well as a 
sufficient quantity of clean waste bags/containers. 

(5) Equipment/Washroom Alternative. Where there is only one (1) exit 
from the regulated abatement work area, the holding area of the waste 
decontamination system enclosure may branch off from the equipment 
room of the personal decontamination system enclosure. The 
equipment room will also be used as a waste washroom. (See Figure 
3 in the ICR 56) 
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(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 wastewater and deliver it 
to the shower wastewater filtration system where it shall be filtered in 
accordance with paragraph (b)(9) of this Section. 

(9) Shower/Washroom Alternative - Small Asbestos Project. For Small 
asbestos projects with only one (1) exit from the regulated abatement 
work area, the shower room may be used as a waste washroom. 
The clean room shall not be used for waste storage but shall be 
used for waste transfer to carts, which shall be immediately removed 
from the enclosure. Waste shall be transferred only during times when 
the showers are not in use. (See Figure 4 in this Section) 

 
F. Waste Decontamination System Enclosure – When Remote Personal 

Is Allowed. When a remote personal decontamination system enclosure 
is allowed and utilized for a regulated abatement work area, the following 
requirements shall apply: 

 
(1) Minor Size Regulated Abatement Work Area. No specific waste 

decontamination system enclosure is required for minor size regulated 
abatement work areas. The waste generated shall be immediately 
bagged/containerized within the regulated abatement work area. 

(2) Small & Large Size Regulated Abatement Work Areas. 
(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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3.2 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 Personal 

protective equipment (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 Putnam Valley 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 
Putnam Valley CSD's Environmental Consultant for review of applicability. (See 
"Submittal, Pre-Project Information." This will not relieve the Contractor in 
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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 Thermal System Insulation 
(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 
CFR1926.1101, 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 Gross Removal 
Operations Utilizing Full Decontamination Facility:  The following entry/exit 
procedures shall be used for gross removal using full containment. 

 
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. 

3.3 PREPARATION OF WORK AREA: The following Paragraph "General Preparations" 
outlines procedures applicable to all work areas. Work procedures specific for preparing 
each asbestos removal area is addressed in its respective Subparagraph. If a site-
specific variance is approved, procedures outlined in the variance will supersede this 
specification. 

A. General Preparations: The following general preparations shall be used for all 
work areas being abated: 

 
1. Erect barricades; post notices and warning signs. 

 
2. Provide and install decontamination enclosure systems in accordance with 

Article 3.01, "Decontamination Enclosure Systems" of this Section. 
 

3. Seal drains and other collection devices with 6-mil plastic and plywood, as 
necessary, and provide a system to collect all water used by the 
Contractor. Collected water shall be passed through a water filtration 
system prior to being discharged into the sanitary sewer. 
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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. Friable Interior Asbestos-Containing Materials (Tent Enclosure): 
 

1. Tent enclosure work areas shall at a minimum have decontamination areas 
installed and utilized, as per the requirements of Section 56-11.3. 
 

2. Tents with greater than twenty (20) square feet of floor space, that are 
scheduled for gross removal of friable ACM, PACM, or asbestos material, 
shall be constructed of two (2) layers of six (6)-mil fire-retardant plastic 
sheeting and shall include walls, ceiling and a floor (except for portions of 
walls, floors and ceilings that are the removal surface) with double folded 
seams. Seams shall be duct taped airtight and then duct taped 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 and 

reinforced to withstand local environmental conditions and the negative 
pressures developed within them. 
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5. An airlock shall be constructed as per Section 56-7.5(b)(11), at the entrance 
to each tent that utilizes remote decontamination system facilities. Each tent 
and airlock shall be cordoned off twenty-five (25) feet from it perimeter, or the 
interior space/room where the tent and airlock is located shall be secured 
from non-certified personnel or public access, and signage shall be installed 
as per Section 56-7.4(c). 

 
6. Manometers consistent with the requirements of Section 56-7.8(a)(4), are 

required for negative pressure tent enclosure regulated abatement work 
areas with OSHA Class I 12 NYCRR 56 Subpart 7, Page 69 abatement. 
Negative air shall be maintained at four (4) air changes per hour for non-
friable and glovebag abatement tent enclosure work areas. Eight (8) air 
changes per hour shall be maintained for friable gross removal tent enclosure 
work areas. If a HEPA-filtered vacuum is used for a Minor size abatement 
tent enclosure work area to maintain the required air changes, after final 
cleaning is completed twenty (20) minutes shall elapse, then ventilation may 
be stopped, clearance air samples collected if required, and the tent sealed 
until results are read. If air sample results are unacceptable, ventilation shall 
be re-established, the area recleaned and new samples taken. 

C. Full Containment preparation for Gross Removal: The Contractor shall 
perform the following general and gross area preparations for each work area to 
undergo gross removal using full containment unless procedures outlined in an 
approved site specific variance are being followed.  

 
1. Request that Putnam Valley CSD's Environmental Consultant perform area 

monitoring and establish a background count prior to the preparatory 
operations for each removal area. 

 
2. Erect barricades; post notices and warning signs. 

 
3. Shut down, isolate, and lock out or tag heating, ventilating, and air 

conditioning (HVAC) systems which serve or which pass through the work 
area.  Vents within the work area and seams in HVAC components shall be 
sealed with tape and two layers of plastic sheeting.  Filters in HVAC systems 
shall be removed and treated as asbestos-contaminated waste.   

 
4. Shut down, disconnect, and lock out or tag all electric power to the work area 

so that there is no possibility of its reactivation until after clearance testing of 
the work area. 

 
5. Provide and install decontamination enclosure systems in accordance with 

Article 3.01 (B), "Decontamination Enclosure Systems".  Prior to installation 
of decontamination enclosure system, the floor area shall be covered with 
one layer of 6-mil plastic sheeting and then 1/2-inch rigid flooring prior to 
normal decon construction.  This procedure (to be implemented only when 
required) is necessary to protect the existing carpet from being contaminated. 
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6. Seal floor drains, sumps and other collection devices with two layers of 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. 

 
7. Ensure that the Contractor's communication equipment is in place, in 

operating condition, and in operation during work described in this Section. 
  

8. Separate by means of airtight barriers (isolation barriers) parts of the building 
that are not included in the work area(s) from parts of the building that will 
undergo asbestos abatement. 

 
9. Seal with isolation barriers: open doorways, cased openings, and corridors 

which will not be used for passage during work.  Any opening equal to or 
more than 32 square feet shall be sealed with solid (plywood or oriented 
strand board sheathing material of at least 3/8-inch thickness fastened to the 
regulated abatement work area side of the barrier partition) isolation barriers, 
except that where any one dimension is one foot or less. 

 
10. Isolation barriers shall extend from the floor to the drop ceiling and form an 

airtight seal.  They shall be built using wood or metal framing at 24-inch 
on-center faced with plywood sheathing, and shall be braced as necessary.  
Both sides of the isolation barrier shall be covered with a double layer of 6-mil 
plastic sheeting, with joints staggered and sealed with tape.  Edges of the 
temporary partition at the floor, walls, and ceiling shall be taped and caulked 
airtight. Isolation barriers larger than 32 square feet shall be sheathed on the 
work area side with 3/8-inch plywood or oriented strand board (OSB) 
sheathing. 

 
11. Completely seal airtight and isolate the work area. All openings, including but 

not limited to doorways, windows, tunnels, ducts, grilles, cracks, diffusers, 
openings through which pipe conduit passes, and any other penetrations of 
the work area, shall be covered with plastic sheeting taped or caulked airtight. 
Refer to updated ICR 56 for the elevator shaft ports isolation details. 

 
12. 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 fluorescent 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.  

 
13. Temporary lighting within the work area and decontamination system shall be 

provided as required to achieve minimum illumination levels. 
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14. After sealing and plasticizing the area install and initiate operation of at least 
two air filtration devices to provide a negative pressure of at least -0.02 inches 
of water and four (4) changes per hour within the work area relative to 
surrounding non-work areas.  Do not shut down AFD's until the work area is 
released to the Owner following final clearance procedures.  All air filtration 
device filters shall be new and shall be installed on-site under the supervision 
of Putnam Valley CSD's Environmental Consultant. The contractor shall 
utilize Applicable Variance-A-2 (AV-A-2) at the locations with negative unit 
exhaust greater than 25-foot in length. 

 
15. Hand power tools used to drill, cut into, or otherwise disturb ACM shall be 

manufacture equipped with HEPA-filtered local exhaust ventilation. 
 

16. Scaffolds shall be provided for workers engaged in work that cannot safely 
be performed from the ground or other solid work area surface. 

 
17. Work Area Precleaning Procedures:  After establishing the decontamination 

enclosure system, prepare and pre-clean the work area as specified below 
and as indicated by the drawing notes:  

 
a. Movable and loose items not removed by the facility from work areas 

shall be cleaned using HEPA vacuum equipment and/or wet cleaning 
methods as appropriate and shall be removed from the work area and 
stored at the Owner's direction. 

 
b. Movable and loose items contaminated with asbestos shall be 

wrapped or placed in labeled ACM bags. Sealed ACM bags shall be 
removed from the work areas and properly discarded as 
asbestos-contaminated waste. 

 
c. Fixed objects within the work area shall be pre-cleaned using HEPA 

vacuum equipment and/or wet cleaning methods as appropriate.  
Joints of covers or casings shall be sealed with tape and fixed objects 
enclosed with a minimum of two layers of 6-mil plastic sheeting sealed 
airtight with tape. Disassembly of these fixed objects is not required 
unless otherwise noted.  Fixed objects shall include, but not be limited 
to, light fixtures, junction boxes, hangers and black carrying channels. 

 
d. Prior to being plasticized, the work areas shall be cleaned using HEPA 

vacuum equipment and/or wet cleaning methods as appropriate.  
Methods that raise dust, such as dry sweeping or vacuuming with 
equipment not equipped with HEPA filters, shall not be used.   

 
18. Plasticize the area after pre-cleaning, using the following procedure: 
 

a. Cover floor with one layer of 6-mil plastic sheeting, turning layer a 
minimum of 12 inches up wall, and seal layer to wall.  
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b. Cover walls with one layer of 6-mil plastic sheet, lapping wall layer a 
minimum of 12 inches, and seal layer to floor layer.  

c. Cover ceiling with one layer of 6-mil plastic sheet, lapping wall layer a 
minimum of 12 inches, and seal layer to wall layer 

c. Repeat procedure for second layer. All joints in plastic sheets shall be 
glued and taped in such a manner as to prohibit air passage.  All 
seams within a layer shall be separated by a distance of at least six 
(6) feet and sealed airtight with duct tape. All seams between layers 
shall be staggered at least two (2) feet.    

 
19. Areas immediately adjacent to removal areas, such as corridors or hallways 

which are not in work areas but are necessary routes to and from work areas, 
shall be protected with two layers of 6-mil plastic sheet on floors and two 
layers of 6-mil plastic sheet on walls and ceilings.  

 
3.4 PRE-REMOVAL INSPECTIONS: 

 

A. Prior to removal of any ACM the Contractor shall notify the Putnam Valley 
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 
Putnam Valley CSD's Environmental Consultant. The Contractor shall not begin 
asbestos removal until the Putnam Valley CSD's Environmental Consultant 
approves the work area preparations. 

 
3.5 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. 
 

3.6 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. 
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1. Removal of Interior Friable Asbestos-Containing Materials (Tent 
Enclosure): 

 
1. All persons shall don appropriate personal protective equipment before 

entering the tent in compliance with current OSHA regulations. Authorized 
visitors entering the tent shall also don NIOSH-approved respiratory 
protection. 

 
2. A HEPA-vacuum or other negative pressure HEPA-filtered ventilation 

equipment shall be used to continuously exhaust 12 NYCRR 56 Subpart 11, 
Page 100 the tent in accordance with Sections 56-7.8(a) and 56-7.11(f)(1). 

 
3. All material to be removed shall be saturated with amended water as 

specified in this Part. 
 
4. Asbestos material shall be removed and sealed in plastic bags prior to 

removal from tent. Edges of asbestos material remaining shall be 
encapsulated or sealed with wettable cloth. 

 
5. The substrate from which asbestos was removed and any exposed edges 

shall be sealed with encapsulant. 
 

2. Thermal System Insulation and Surfacing Materials Removal: The 
Contractor shall use work methods and equipment which will keep the fiber count 
during abatement operations inside the work area to less than 0.1 fibers/cc of air 
when tested by NIOSH Method 7400.  

  
1. Removal of asbestos-containing material using full containment procedures 

(large projects). 
 

a. Prepare the area as described in Subparagraph "Gross Removal Area 
Preparations" of this Section.  Remove aluminum lagging from piping 
and equipment while providing a continual mist of amended water or 
removal encapsulant to the insulation, leaving it intact.  Spray 
asbestos materials with a fine mist of amended water or removal 
encapsulant, saturating materials to substrate.  Spray the asbestos 
material repeatedly during work process to maintain a wet condition 
and to minimize asbestos fiber dispersion. 

  
b. Remove the saturated asbestos material in small sections.  As it is 

removed, pack the material in sealable plastic bags which shall be 
placed in labeled drums for transport.  Remove insulation materials 
carefully from equipment; do not permit them to fall to the floor. 

 
c. After completion of all stripping work, surfaces from which ACM have 

been removed shall be wet brushed and sponged or cleaned by some 
equivalent method to remove all visible residue.  (Do not use wire 
brushes.) 
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d. After the ACM removal and bagging, the bagged waste shall be 

HEPA-vacuumed then wet cleaned and transferred into the shower 
room for double bagging. The goose-neck and double-bagged waste 
shall be transferred outside the clean room for its final transfer for 
storage in an enclosed waste container. 

 
e. All accumulations of asbestos waste material shall be containerized 

and removed. Non-metal shovels and HEPA-vacuums may be used 
to pick up or move waste except in the vicinity of isolation barriers 
which might be breached. The areas around isolation barriers shall be 
cleaned utilizing rubber or plastic dustpans, squeegees or shovels. 
HEPA-vacuums shall be used to clean all surfaces after gross 
cleanup. 

 
f. First Cleaning, Lockdown Encapsulation and Top Layer Removal. All 

surfaces of the regulated abatement work area shall be first wet-
cleaned using rags, mops and sponges. For collecting excess liquid 
and wet debris, a wet purpose HEPA filtered shop vacuum may be 
used and shall be emptied prior to removal from the regulated 
abatement work area. When the first cleaning has been completed, a 
thin coat of a lockdown encapsulant agent shall be applied to all 
surfaces within the regulated abatement work area which were not the 
subject of removal or abatement. In no event shall lockdown 
encapsulant be applied to any surface which was the subject of 
removal or other abatement response activity, prior to obtaining 
satisfactory clearance air results for the regulated abatement work 
area. Once the lockdown encapsulant has been applied, and the 
appropriate waiting/settling or drying time requirements of ICR 56 
have been met, the cleaned, exposed top barrier layer of plastic 
sheeting shall then be removed from walls, ceilings and floors. 
Windows, doors, HVAC system vents and other openings shall remain 
sealed. Decontamination system enclosures shall remain in place and 
shall continue to be utilized. 

 
g. Second Cleaning and Bottom Layer Removal. After the first cleaning, 

at least twelve (12) hours shall be allowed for asbestos to settle. After 
the top layer of plastic sheeting has been removed, all objects and 
surfaces in the regulated abatement work area shall be HEPA-
vacuumed and then wet-cleaned. After the second cleaning and 
waiting/settling or drying time requirements of this Subpart, then the 
remaining bottom layer of plastic sheeting on walls, ceilings and floors 
shall be removed. All windows, doors, HVAC system vents and all 
other openings shall remain sealed. 

 
h. Third or Final Cleaning and Visual Inspection. After the bottom layer 

of plastic sheeting has been removed, all objects and surfaces in the 
regulated abatement work area shall be HEPA-vacuumed and then 
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wet-cleaned. After the final cleaning is complete, clearance air 
sampling shall not commence until the appropriate waiting/settling or 
drying time requirements of ICR 56 have elapsed and a visual 
inspection has been completed by the project monitor to confirm that 
the scope of abatement work for the asbestos project is complete, and 
no visible asbestos debris/residue, pools of liquid, or condensation 
remain. The asbestos abatement contractor supervisor must 
complete a satisfactory visual inspection for completeness of 
abatement and cleaning, prior to commencement of the project 
monitor visual inspection. 
 

  4. Additional Removal Requirements: 
 

A. Putnam Valley CSD's Environmental Consultant shall issue a stop work order 
if visible emissions are detected outside the work areas and/or should the 
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 Putnam Valley CSD's Environmental Consultant. 

 

3.7 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. 
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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 that handle asbestos 
waste to storage or disposal facilities in clean overalls of a color different than from 
that of coveralls used in the Work Area. Ensure that workers do not enter from 
uncontaminated areas into the equipment washroom or the Work Area. Ensure 
that contaminated workers do not exit the Work Area through the equipment 
decontamination enclosure system. 

 
F. Thoroughly clean the decontamination enclosure system immediately upon 

completion of the waste load-out activities, and at the completion of each work 
shift. 

 
G. Labeled ACM waste containers or bags shall not be used for non-ACM debris or 

trash. Any materials placed in labeled containers or bags, whether turned inside 
out or not, shall be handled and disposed of as ACM waste. 

3.8 CLEANUP AND CLEARANCE TESTING OF WORK AREAS:  The following clean-up 
procedures shall be performed during abatement. 

 
A. Visible accumulations of loose asbestos-containing waste material 

shall be cleaned up using rubber or plastic dustpans and rubber 
squeegees or HEPA filtered vacuums. Metal shovels may also be 
used, except in the vicinity of plastic sheeting, critical barriers and 
isolation barriers, which could be perforated by these tools. To pick 
up excess water and gross wet debris, a wet-dry HEPA filtered shop 
vacuum dedicated to asbestos abatement may be used. This cleaning 
shall be done whenever there is sufficient asbestos waste material 
to fill a single leak-tight bag/container, or this cleaning shall be done 
at the end of each work shift whichever shall occur first. Visible debris 
shall be maintained adequately wet. 

 
B. Work shall stop whenever excessive water accumulation or flooding is 

present in the area and shall not resume until the water is collected 
and disposed of properly. 

 
3.9 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 
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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 or Putnam Valley SCD representative. The 
Environmental Consultant shall be provided with copies of all waste manifests. 

 
D. Trucks hauling asbestos waste shall be totally enclosed to prevent loss or 

damage to waste container en-route to approved landfill. The interior of the 
vehicles shall be lined with two layers of 6-mil plastic. 

 
E. Mark with a visible warning sign during the loading and unloading of asbestos- 

containing waste all vehicles used to transport the waste material. Danger sign 
legend, text size, style and arrangement shall conform to the requirements of 
EPA Standard 40 CFR Part 61.149 (d) (I). 

 
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.______________  _____________ 
 
3. A "Request For Services"  
 form.   _______________  _____________ 
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4. Results of all air  
 monitoring performed  
 by the Contractor  
 (OSHA)   _______________  _____________ 
 
5. A certified, signed, and  
 completed copy of each " 
 Waste Shipment  
 Record" form (Section 1.07)_______________ _____________ 
 
6. A copy of the bound  
 log book  _______________  _____________ 
  
Post Project Submittal: 
1. A notarized "Release  
 of Liens"  _______________  _____________ 
 
2. Proof of payment of  
 prevailing wage rate _______________  _____________ 
 
3. Notarized copies of a  
 daily log.  _______________  _____________ 
 
4. Compilation in chronological  
 order of all air monitoring  
 records pertaining to this  
 project.   _______________  _____________ 
 
5. Compilation of all completed  
 and signed Waste Shipment  
 Record forms.  _______________  _____________ 
 
6. Copies of notifications  
 to applicable agencies. _______________  _____________ 
 
7. Paid invoice verifications  
 for sub-contractor (for Time  
 and Material job), service  
 contract agreement,  
 insurance certificates, copies  
 of the workers licenses, and other  
 required submittals.   _______________  _____________ 
 

******* 
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s 

 

 

 

October 14, 2019 

 

Mr. Dave Spittal 

Director of Operations, Technology & Transportation 

Chief Emergency Office 

Putnam Valley Central School District 

146 Peekskill Hollow Road 

Putnam Valley, NY10579 

 

Subject: Final Report of Environmental Services 

  Putnam Valley Middle School 

142 Peekskill Hollow Road 

Putnam Valley, NY 10579 

 

Dear Mr. Spittal: 

 

Louis Berger (LB) A WSP company has completed a material inspection at Putnam Valley Middle 

School located at 142 Peekskill Hollow Road, Putnam Valley NY 10579. The inspection included 

visual observation, material sampling, and laboratory sample analysis of suspect Asbestos-

Containing Materials (ACM) and Polychlorinated Biphenyls (PCBs) based on the drawings 

submitted by KG&D Architects PC for the proposed 2018 Capital Projects – Volume III at the 

Putnam Valley Middle School. 

 

The attached report presents descriptions and results of the material sampling procedures and visual 

analysis. Relevant general project information is provided, followed by our findings, assessments 

and recommendations. Laboratory analysis data and certifications are provided in the Appendices. 

 

If you have any questions concerning this report or if we may be of further assistance to you, please 

contact us. 

 

Sincerely, 

 

LOUIS BERGER (LB) A WSP COMPANY 

 

 

 

 

 

 

Craig Napolitano, CHMM 

Vice President, Emergency Management & IH Services
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1.0 EXECUTIVE SUMMARY 
 

Louis Berger (LB) A WSP company has performed a material inspection for the presence or 

absence of Asbestos-Containing Materials (ACM) and Polychlorinated Biphenyls (PCBs) at 

Putnam Valley Middle School located at 142 Peekskill Hollow Road, Putnam Valley NY 10579. 

The intent of this inspection was to screen for Asbestos-Containing Materials (ACM) and 

Polychlorinated Biphenyls (PCBs) based on the drawings submitted by KG&D Architects PC for 

the proposed 2018 Capital Projects – Volume III at the Putnam Valley Middle School.      
 

Marvin Luccioni & Luis Nevarez of LB performed the inspection on September 25-26, 2019. Mr. 

Luccioni (Cert# 03-11021) is a New York State Department of Labor (NYSDOL) Asbestos 

Inspectors. Mr. Nevarez (Cert# 12-12740) is a New York State Department of Labor (NYSDOL) 

Asbestos Inspectors. 

 

The results of the visual inspection and bulk sample analysis determined that the following suspect 

ACM and PCB materials may be impacted by the proposed 2018 Capital Project – Volume III.  
 

A. ASBESTOS-CONTAINING MATERIAL 
 

Analytical results of the bulk samples collected on 09/25-26/19 by Berger indicate that the 

following materials contain asbestos (greater than 1-percent).  

 

• Perimeter/Curb Flashing & Tar 

• Curb Flashing Tar Paper 

• Curb Flashing to Duct Work 

• Vibration Cloth to Duct 

• Duct Work Tar Insulation 

• Tar on Shims 

• Sealant to HVAC Unit 

• Exterior Stone Walkway Caulking, Gray  

• Interior Door Frame Caulking, Beige  

• Ceramic Wall Tile Backing 

 

The following materials were assumed to contain asbestos.  
 

• Concealed Pipe Insulation/Elbows 

• Concealed Vapor Barrier under Flooring 

• Concealed Waterproofing Tar between Building Envelope 

• Concealed Window Lintel Waterproofing Tar 

• Concealed Door Lintel Waterproofing Tar 

 

As per 2019 AHERA the following materials contain or are assumed to be asbestos.  
 

• Joint Compound, Beige & Sheetrock 
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• 4” Black Cove Base & Mastic 

• Fire Door Insulation with or without Windows, Brown  

• Duct Sealant, White  

• 12”x12” White with Brown Marble Floor Tiles & Mastic 

• 4” Gray Cove Base & Mastic 

• 12”x12” White with Brown Speckle Floor Tiles & Mastic 

• 4” Blue Cove Base & Mastic  

• 4” Beige Cove Base & Mastic  

• Sink Undercoating, White/Black/Pink 

• Wall Partition Insulation 

• 12”x12” Brown Marble Floor Tiles & Mastic 

• Metal Fire Door Insulation with Window, White  

• 12”x12” Beige Marble Floor Tiles & Mastic 

• 12”x12” White with Gray Speckle Floor Tiles & Mastic  

• 12”x12” Blue Marble Floor Tiles & Mastic  

• Vapor Barrier under Wood Floor  

• Freezer Gasket Material & Insulation 

• Electrical Panel & Wire Insulation  

• 2’x4’ Tectum Ceiling Tiles 

• Gypsum Ceiling Board & Joint Compound, White  

• 12”x12” Beige with Black Streaks Floor Tiles & Mastic 

• Black Laboratory Countertops 

• Light Brown Particle Boards 

• 12”x12” Beige Speckle Floor Tiles & Mastic 

• 12”x12” Tan/Brown Floor Tiles & Mastic 

• Vibration Cloth 

• Sound Board Mastic  

• Stone Floor Backing 

• Interior Door Frame Caulking to Glass Doors 

• Ceiling Plaster, White & Brown Coat 

 

Analytical results of the bulk samples collected on 09/25-26/19 by Berger indicate that the 

following materials did not contain asbestos (less than 1-percent); 

 

• Vapor Barrier on Concrete, Black (Bottom Layer) 

• Felt Paper to Foam Insulation (2nd Layer)  

• Spray on Membrane to Foam Insulation (Top)  

• Screed Deck (Bottom)  

• Vapor Barrier on Screed Deck 

• Coping Stone Mortar under Metal Cap  

• Foam Insulation under HVAC Unit 

• Sealant on Fiberglass Pipe 

• Sealant to Duct Work Seams 
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• Sealant to Screws  

• Flue to Metal Roof  

• Exterior Brick Mortar 

• Exterior Door Frame Caulking, Brown (Type 4)  

• Exterior Door Frame Caulking, Beige (Type 2)  

• Exterior Door Frame Caulking, Gray (Type 3)  

• Exterior Window Frame Caulking, Gray (Type 1) 

• Exterior Window Frame Caulking, Gray (Type 2) 

• Exterior Window Frame Caulking, Gray (Type 3) 

• Exterior Expansion Joint Caulking, White  

• Louver Caulking, White  

• Mastic associated with 4” Black Cove Base, Yellow 

• Mastic associated with 4” Black Cove Base, Tan 

• Mastic associated with 4” Black Cove Base, Yellow 

• 12”x12” Beige Floor Tiles & Mastic, Yellow 

• 12”x12” Light Blue Floor Tiles & mastic, Yellow  

• 12”x12” White/Blue Floor Tiles & Mastic, Yellow  

• 12”x12” White with Brown Spot/Tan/Blue Floor Tiles & Mastic, Yellow  

• 12”x12” White/Blue Floor Tiles & Mastic, Black  

• Epoxy to Concrete Floor 2’x2’ Fissure Ceiling Tiles 

• Ceramic Wall Tile Grout 

• Ceramic Floor Tile Mortar 

• Stone Floor Mortar  

• Mudded Elbows associated with Fiberglass Pipe Insulation 

 

As per 2019 AHERA the following materials do not contain asbestos.  
 

• 12”x12” Beige with Brown/Black Strips Floor Tiles & Mastic 

• Interior Cinderblock Mortar, Gray  

• Gypsum Wall Board, White  

• 2’x4’ Serpentine Ceiling Tiles, White  

• Soft Concrete Fill Material  

• Window Caulking, Brown 

• Wall Paper, White  

• Particle Board, Brown  

• Caulking to Fire Door without Window, Brown 

• 2’x4’ Textured Ceiling Tiles  

• Caulking to White Sink Basin, White  

• 2’x4’ Light Textured Ceiling Tiles  

• Wall Block Mortar 

• 2’x2’ Serpentine Ceiling Tiles, White  

• 1’x1’ Textured Ceiling Tiles  
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• Cloth Duct Insulation, Black  

• Linoleum Flooring, Brown  

• Mudded Joint Pipe to Fiberglass Pipe Insulation  

• 2’x4’ Heavy Textured Ceiling Tiles 

• 2’x2’ Solid Ceiling Tiles 

• Flange Gaskets 

• Joint Compound, White & Gypsum Wall Board, White  

• Sealant to Fiberglass Pipes, White  

• Paper Insulation to Outer Walls, Black/Brown 

• 12”x12” Brown Floor Tile Mastic, Black  

• 12”x12” Tan Marble Floor Tile Mastic 

• Caulking to Elevator Frame 

• Thin Wire Insulation  

• Thick Wire Insulation  

 

B. PCB-CONTAINING MATERIAL 
 

Analytical results of the bulk samples collected indicate that the following materials contain PCB 

(greater than 50 PPM). 
 

• Exterior Expansion Joint Caulking, Beige  

• Exterior Window Frame Caulking, Gray (Type 1)  

• Exterior Window Frame Caulking, Gray (Type 2) 

• Exterior Door Frame Caulking, Gray (Type 3) 
 

Analytical results of the bulk samples collected indicate that the following materials did not 

contain PCB (less than 50 PPM); 
 

• Exterior Door Frame Caulking, Brown (Type 1) 

• Exterior Door Frame Caulking, Beige (Type 2) 
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2.0 FIELD INSPECTION PROCEDURES AND SAMPLE ANALYSIS METHODS 
 

ASBESTOS-CONTAINING MATERIAL 
 

Guidelines used for the inspection were established by the Environmental Protection Agency (EPA) 

in the Guidance for Controlling Asbestos Containing Materials in Buildings, Office of Pesticides 

and Toxic Substances, Doc 560/5-85-024, and 40 CFR Part 763, Asbestos Hazard Emergency 

Response Act (AHERA). 

 

Field information was organized in accordance with the AHERA methodology of homogenous area 

(HA). During the Inspection, reasonable effort was made to identify all locations and types of ACM 

materials associated with the scope of work. Sampling has included multiple samples of the same 

materials chosen at random. However, due to inconsistencies of a manufacturer's processes and the 

contractor’s installation methods, materials of similar construction may contain various amounts of 

asbestos. Furthermore, some materials that were not originally specified to contain asbestos may in 

fact contain this mineral. For example, cementitious pipe insulation and plaster were frequently 

mixed with asbestos at the construction site for ease of application. Locating all asbestos materials 

can only be definitively achieved by conducting exploratory demolition and sampling every 

section of pipe insulation, fitting or valve covering, fireproofing, and other suspect ACM. 

 

Bulk samples of suspect ACM are analyzed using polarized light microscopy (PLM) coupled 

with dispersion staining, as described in 40 CFR Part 763 and the National Emissions Standard 

for Hazardous Air Pollutants (NESHAPS). NESHAPS is the standard industry protocol for the 

determination of asbestos in building materials. A suspect material is immersed in a solution of 

known refractive index and subjected to illumination by polarized light. The color displays that 

result are compared to a standardized atlas whereby the specific variety of asbestos is determined. 

It should also be recognized that PLM is primarily a qualitative identification method whereby 

asbestos percentage, if any, is estimated. While EPA, New York State, and New York City 

regulations governing ACM consider materials containing greater then 1-percent as asbestos, 

accurately quantifying asbestos content below 5-percent has been shown to be unreliable. 

 

The New York State Department of Health has recently revised the PLM Stratified Point 

Counting Method. The March 25th, 2011 method, "Polarized Light Microscopy Methods for 

Identifying and Quantifying Asbestos in Bulk Samples" can be found as Item 198.1 in the 

Environmental Laboratory Approval program (ELAP) Certification manual. Whereas the 

procedure of analysis for bulk samples that fall into the category of "Non-friable Organically 

Bound" (NOB) can be found in the March 25th 2011 method “Polarized-Light Microscope 

Method for Identifying and Quantifying Asbestos in Non-Friable Organically Bound Bulk 

Samples”, Item 198.6 in the ELAP Certification Manual.  This category includes any sample in a 

flexible to rigid asphalt or vinyl matrix (floor tiles, mastic, roofing shingles, roofing felt, etc.). 

These samples must be “ashed” in a muffle furnace at 480-degrees Celsius (to remove organic 

matrix), treated with acid (to remove any mineral carbonate), and filtered through a 0.4-micron 

polycarbonate filter before being analyzed by PLM. The sample must be weighted between each 

of these steps to track the percent loss of organic matrix. 
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ELAP has determined that analysis of NOB materials is not reliably performed by PLM. 

Therefore, if PLM analysis yields results of 1-percent asbestos or less, the result must be 

confirmed by TEM. For bulk samples that undergo TEM analysis, the March 25th, 2011 method 

“Transmission Electron Microscope Method for Identifying and Quantitating Asbestos in Non-

Friable organically Bound Bulk Samples” must be used and can be found as Item 198.4 in the 

ELAP Certification Manual. ELAP certified laboratories must include the following statement 

with their PLM analysis results for each “negative” (1-percent or less asbestos) NOB sample: 

"Polarized-light microscopy is not consistently reliable in detecting asbestos in floor coverings 

and similar non-friable organically bound materials. Before this material can be considered or 

treated as non-ACM, confirmation must be made by quantitative transmission electron 

microscopy". 

 

All samples are initially analyzed by Polarized Light Microscopy in accordance with Item 198.1 

and 198.6 of the ELAP Certification Manual. Samples which yield a negative PLM result and 

which are classified as a "non-friable" material, are then re-analyzed utilizing TEM methodology 

in accordance with Item 198.4 of the ELAP Certification Manual. The laboratory performing 

both these analysis procedures is EMSL located at 528 Mineola Ave, Carle Place, NY 11514. 

The laboratory has received accreditation from the following agencies:  

 

• National Voluntary Laboratory Accreditation Program (Lab Code 101048-10) 

• New York State Environmental Laboratory Approval Program (Lab No. 11469) 

• American Industrial Hygiene Association Accredited Laboratory (Lab No. 102344) 

 

POLYCHLORINATED BIPHENYLS (PCBs) 
 

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. 

 

The PCBs used in these products were chemical mixtures made up of a variety of individual 

chlorinated biphenyl components, known as congeners. Most commercial PCB mixtures are 

known in the United States by their industrial trade names. The most common trade name is 

aroclor. 
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Polychlorinated biphenyls (PCBs) are regulated pursuant to the United States Environmental 

Protection Agency Code of Federal Regulations (40 CFR Part 761), the Toxic Substances 

Control Act (TSCA – 15 U.S.C. 2605), New York State Department of Environmental 

Conservation 6NYCRR 370-376 and federal Occupational Safety and Health Administration 

(OSHA) 29CFR 1926 & 1910. These regulations require certain testing and reporting 

requirements to determine management, recycling and disposal options for PCBs.   
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3.0 INSPECTION SCOPE AND MATERIAL ASSESSMENT 

 

The areas inspected for ACM and PCB materials that may be impacted by the proposed 2018 

Capital Project – Volume III at Putnam Valley Middle School. Locations surveyed include: 

 

• Interior 1st & 2nd Floors 

• Court Yard 

• Exterior Façades 

• Roof & Mechanical Room on Roof 

 

A. ASBESTOS-CONTAINING MATERIAL  

 

Materials examined during the Berger inspection included: 

 

• Perimeter/Curb Flashing & Tar 

• Curb Flashing Tar Paper 

• Curb Flashing to Duct Work 

• Vibration Cloth to Duct 

• Duct Work Tar Insulation 

• Tar on Shims 

• Sealant to HVAC Unit 

• Exterior Stone Walkway Caulking, Gray  

• Interior Door Frame Caulking, Beige  

• Ceramic Wall Tile Backing 

 

A. ASBESTOS-CONTAINING MATERIAL 
 

Analytical results of the bulk samples collected on 09/25-26/19 by Berger indicate that the 

following materials contain asbestos (greater than 1-percent).  

 

• Perimeter/Curb Flashing & Tar 

• Curb Flashing Tar Paper 

• Curb Flashing to Duct Work 

• Vibration Cloth to Duct 

• Duct Work Tar Insulation 

• Tar on Shims 

• Sealant to HVAC Unit 

• Exterior Stone Walkway Caulking, Gray  

• Interior Door Frame Caulking, Beige  

• Ceramic Wall Tile Backing 
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The following materials were assumed to contain asbestos.  
 

• Concealed Pipe Insulation/Elbows 

• Concealed Vapor Barrier under Flooring 

• Concealed Waterproofing Tar between Building Envelope 

• Concealed Window Lintel Waterproofing Tar 

• Concealed Door Lintel Waterproofing Tar 

• Vapor Barrier on Concrete, Black (Bottom Layer) 

• Felt Paper to Foam Insulation (2nd Layer)  

• Spray on Membrane to Foam Insulation (Top)  

• Screed Deck (Bottom)  

• Vapor Barrier on Screed Deck 

• Coping Stone Mortar under Metal Cap  

• Foam Insulation under HVAC Unit 

• Sealant on Fiberglass Pipe 

• Sealant to Duct Work Seams 

• Sealant to Screws  

• Flue to Metal Roof  

• Exterior Brick Mortar 

• Exterior Door Frame Caulking, Brown (Type 4)  

• Exterior Door Frame Caulking, Beige (Type 2)  

• Exterior Door Frame Caulking, Gray (Type 3)  

• Exterior Window Frame Caulking, Gray (Type 1) 

• Exterior Window Frame Caulking, Gray (Type 2) 

• Exterior Window Frame Caulking, Gray (Type 3) 

• Exterior Expansion Joint Caulking, White  

• Louver Caulking, White  

• Mastic associated with 4” Black Cove Base, Yellow 

• Mastic associated with 4” Black Cove Base, Tan 

• Mastic associated with 4” Black Cove Base, Yellow 

• 12”x12” Beige Floor Tiles & Mastic, Yellow 

• 12”x12” Light Blue Floor Tiles & mastic, Yellow  

• 12”x12” White/Blue Floor Tiles & Mastic, Yellow  

• 12”x12” White with Brown Spot/Tan/Blue Floor Tiles & Mastic, Yellow  

• 12”x12” White/Blue Floor Tiles & Mastic, Black  

• Epoxy to Concrete Floor 2’x2’ Fissure Ceiling Tiles 

• Ceramic Wall Tile Grout 

• Ceramic Floor Tile Mortar 

• Stone Floor Mortar  

• Mudded Elbows associated with Fiberglass Pipe Insulation 
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As per 2019 AHERA the following materials contain or are assumed to be asbestos.  
 

• Joint Compound, Beige & Sheetrock 

• 4” Black Cove Base & Mastic 

• Fire Door Insulation with or without Windows, Brown  

• Duct Sealant, White  

• 12”x12” White with Brown Marble Floor Tiles & Mastic 

• 4” Gray Cove Base & Mastic 

• 12”x12” White with Brown Speckle Floor Tiles & Mastic 

• 4” Blue Cove Base & Mastic  

• 4” Beige Cove Base & Mastic  

• Sink Undercoating, White/Black/Pink 

• Wall Partition Insulation 

• 12”x12” Brown Marble Floor Tiles & Mastic 

• Metal Fire Door Insulation with Window, White  

• 12”x12” Beige Marble Floor Tiles & Mastic 

• 12”x12” White with Gray Speckle Floor Tiles & Mastic  

• 12”x12” Blue Marble Floor Tiles & Mastic  

• Vapor Barrier under Wood Floor  

• Freezer Gasket Material & Insulation 

• Electrical Panel & Wire Insulation  

• 2’x4’ Tectum Ceiling Tiles 

• Gypsum Ceiling Board & Joint Compound, White  

• 12”x12” Beige with Black Streaks Floor Tiles & Mastic 

• Black Laboratory Countertops 

• Light Brown Particle Boards 

• 12”x12” Beige Speckle Floor Tiles & Mastic 

• 12”x12” Tan/Brown Floor Tiles & Mastic 

• Vibration Cloth 

• Sound Board Mastic  

• Stone Floor Backing 

• Interior Door Frame Caulking to Glass Doors 

• Ceiling Plaster, White & Brown Coat 

 

Analytical results of the bulk samples collected on 09/25-26/19 by Berger indicate that the 

following materials did not contain asbestos (less than 1-percent); 

 

• Vapor Barrier on Concrete, Black (Bottom Layer) 

• Felt Paper to Foam Insulation (2nd Layer)  

• Spray on Membrane to Foam Insulation (Top)  

• Screed Deck (Bottom)  

• Vapor Barrier on Screed Deck 
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• Coping Stone Mortar under Metal Cap  

• Foam Insulation under HVAC Unit 

• Sealant on Fiberglass Pipe 

• Sealant to Duct Work Seams 

• Sealant to Screws  

• Flue to Metal Roof  

• Exterior Brick Mortar 

• Exterior Door Frame Caulking, Brown (Type 4)  

• Exterior Door Frame Caulking, Beige (Type 2)  

• Exterior Door Frame Caulking, Gray (Type 3)  

• Exterior Window Frame Caulking, Gray (Type 1) 

• Exterior Window Frame Caulking, Gray (Type 2) 

• Exterior Window Frame Caulking, Gray (Type 3) 

• Exterior Expansion Joint Caulking, White  

• Louver Caulking, White  

• Mastic associated with 4” Black Cove Base, Yellow 

• Mastic associated with 4” Black Cove Base, Tan 

• Mastic associated with 4” Black Cove Base, Yellow 

• 12”x12” Beige Floor Tiles & Mastic, Yellow 

• 12”x12” Light Blue Floor Tiles & mastic, Yellow  

• 12”x12” White/Blue Floor Tiles & Mastic, Yellow  

• 12”x12” White with Brown Spot/Tan/Blue Floor Tiles & Mastic, Yellow  

• 12”x12” White/Blue Floor Tiles & Mastic, Black  

• Epoxy to Concrete Floor 2’x2’ Fissure Ceiling Tiles 

• Ceramic Wall Tile Grout 

• Ceramic Floor Tile Mortar 

• Stone Floor Mortar  

• Mudded Elbows associated with Fiberglass Pipe Insulation 

 

As per 2019 AHERA the following materials do not contain asbestos.  
 

• 12”x12” Beige with Brown/Black Strips Floor Tiles & Mastic 

• Interior Cinderblock Mortar, Gray  

• Gypsum Wall Board, White  

• 2’x4’ Serpentine Ceiling Tiles, White  

• Soft Concrete Fill Material  

• Window Caulking, Brown 

• Wall Paper, White  

• Particle Board, Brown  

• Caulking to Fire Door without Window, Brown 

• 2’x4’ Textured Ceiling Tiles  

• Caulking to White Sink Basin, White  
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• 2’x4’ Light Textured Ceiling Tiles  

• Wall Block Mortar 

• 2’x2’ Serpentine Ceiling Tiles, White  

• 1’x1’ Textured Ceiling Tiles  

• Cloth Duct Insulation, Black  

• Linoleum Flooring, Brown  

• Mudded Joint Pipe to Fiberglass Pipe Insulation  

• 2’x4’ Heavy Textured Ceiling Tiles 

• 2’x2’ Solid Ceiling Tiles 

• Flange Gaskets 

• Joint Compound, White & Gypsum Wall Board, White  

• Sealant to Fiberglass Pipes, White  

• Paper Insulation to Outer Walls, Black/Brown 

• 12”x12” Brown Floor Tile Mastic, Black  

• 12”x12” Tan Marble Floor Tile Mastic 

• Caulking to Elevator Frame 

• Thin Wire Insulation  

• Thick Wire Insulation  

 

B. PCB-CONTAINING MATERIAL 
 

Analytical results of the bulk samples collected indicate that the following materials contain PCB 

(greater than 50 PPM). 
 

• Exterior Expansion Joint Caulking, Beige  

• Exterior Window Frame Caulking, Gray (Type 1)  

• Exterior Window Frame Caulking, Gray (Type 2) 

• Exterior Door Frame Caulking, Gray (Type 3) 
 

Analytical results of the bulk samples collected indicate that the following materials did not 

contain PCB (less than 50 PPM); 
 

• Exterior Door Frame Caulking, Brown (Type 1) 

• Exterior Door Frame Caulking, Beige (Type 2) 
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4.0 INSPECTION RESULTS 

 

A. ASBESTOS-CONTAINING MATERIAL 

 

The asbestos inspection involved a thorough visual examination of all areas that may be 

impacted by the proposed 2018 Capital Project – Volume III at the Putnam Valley Middle 

School. The following suspect materials were sampled and analyzed for asbestos content by 

Berger:  

 

4.1 Table 4.1 – Suspect Materials Inspected 

HOMOGENOUS 

MATERIAL 
LOCATION MATERIAL 

ASBESTOS 

CONTENT 

01 Roof 
Vapor Barrier on Concrete, Black 

(Bottom Layer) 
NAD 

02 Roof 
Felt Paper to Foam Insulation (2nd 

Layer)  
NAD 

03 Roof 
Spray on Membrane to Foam 

Insulation (Top) 
NAD 

04 Roof Perimeter/Curb Flashing & Tar 19.00% Chrysotile 

05 Roof 
Spray on Membrane to Foam 

Insulation 
NAD 

06 Mechanical Room on Roof Screed Deck (Bottom) NAD 

07 Mechanical Room on Roof Vapor Barrier on Screed Deck NAD 

08 Mechanical Room on Roof Curb Flashing Tar Paper 15.00% Chrysotile  

09 Mechanical Room on Roof Curb Flashing to Duct Work 15.00% Chrysotile  

10 Mechanical Room on Roof 
Coping Stone Mortar under Metal 

Cap 
NAD 

11 Mechanical Room on Roof 
Foam Insulation under HVAC 

Unit 
NAD 

12 Mechanical Room on Roof Vibration Cloth to Duct 29.00% Chrysotile  

13 Mechanical Room on Roof Duct Work Tar Insulation 5.50% Chrysotile 

14 Mechanical Room on Roof Sealant on Fiberglass Pipe  NAD 

15 Mechanical Room on Roof Tar on Shims 11.00% Chrysotile 

16 Mechanical Room on Roof Sealant to Duct Work Seams NAD 

17 Mechanical Room on Roof Sealant to HVAC Unit 2.20% Chrysotile  

18 Mechanical Room on Roof Sealant to Screws <1% Chrysotile  

19 Mechanical Room on Roof Glue to Medal Roof NAD 

20 Courtyard  Exterior Brick Mortar NAD 

21 Courtyard  
Door Frame Caulking, Brown 

(Type 4) 
NAD 

22 Courtyard  
Door Frame Caulking, Beige 

(Type 2)  
NAD 
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HOMOGENOUS 

MATERIAL 
LOCATION MATERIAL 

ASBESTOS 

CONTENT 

23 Exterior  
Door Frame Caulking, Gray (Type 

3) 
NAD 

24 Exterior 
Exterior Window Frame Caulking, 

Gray (Type 1) 
NAD 

25 Exterior 
Exterior Window Frame Caulking, 

Gray (Type 2) 
NAD 

26 Courtyard  
Exterior Window Frame Caulking, 

Gray (Type 3) 
NAD 

27 Exterior 
Exterior Expansion Joint 

Caulking, White   
NAD 

28 Exterior 
Exterior Expansion Joint 

Caulking, Beige 
NAD 

29 Courtyard Louver Caulking, White  NAD 

30 Vestibule B 
Exterior Stone Walkway 

Caulking, Gray  
1.70% Chrysotile 

31 Cafeteria 
Interior Door Frame Caulking, 

Beige  
1.50% Chrysotile  

32 Hallway  
Mastic associated with 4” Black 

Cove Base, Yellow 
NAD 

33 Copy Room 
Mastic associated with 4” Black 

Cove Base, Tan 
NAD 

34 Cafeteria 
Mastic associated with 4” Black 

Cove Base, Yellow 
NAD 

35 Copy Room  
Mastic associated with 12”x12” 

Beige Floor Tiles, Yellow 
<1% Chrysotile 

36 Copy Room 12”x12” Beige Floor Tiles  NAD 

37 Media Center 
Mastic associated with 12”x12” 

Light Blue Floor Tiles, Yellow 
NAD 

38 Media Center 12”x12” Light Blue Floor Tiles  NAD 

39 Nurse Office 
Mastic associated with 12”x12” 

White & Blue Floor Tiles, Yellow 
NAD 

40 Nurse Office 12”x12” White Floor Tiles  NAD 

41 Nurse Office 12”x12” Blue Floor Tiles  NAD 

42 Hallway 

Mastic associated with 12”x12” 

Blue, Tan & White with Brown 

Spot Floor Tiles, Yellow 

NAD 

43 Hallway 
12”x12” White with Brown Spot 

Floor Tiles 
NAD 

44 Hallway 12”x12” Tan Floor Tiles NAD 

45 Hallway 12”x12” Blue Floor Tiles NAD 

46 Cafeteria 
Mastic associated with White & 

Blue Floor Tiles, Black  
NAD 

47 Cafeteria 12”x12” White Floor Tiles NAD 
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HOMOGENOUS 

MATERIAL 
LOCATION MATERIAL 

ASBESTOS 

CONTENT 

48 Cafeteria 12”x12” Blue Floor Tiles  NAD 

49 Kitchen Epoxy to Concrete Floor NAD 

50 Cafeteria 2’x2’ Fissure Ceiling Tiles NAD 

51 Boys Toilet Ceramic Wall Tile Grout NAD 

52 Restroom Toilet Ceramic Floor Tile Mortar NAD 

53 Main Lobby Vestibule Stone Floor Mortar NAD 

54 Boys Toilet Ceramic Wall Tile Backing 1.50% Chrysotile 

55 Janitors Closet 
Mudded Elbows associated with 

Fiberglass Pipe Insulation 
NAD 

Bold = Positive for ACM NAD = No Asbestos Detected  

 

4.2 CONDITION AND FRIABLITY 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. 
 

  Table 4.2 – Condition and Friability Assessment 

Location Material Quantity Friability Condition 

First Floor Boys & Girls 

Locker Room Toilet, Boys 

& Girls Toilet, Staff Toilets, 

Storage Room, Nurses 

Office Toilet & H/G Toilet  

Concealed Pipe Insulation/Elbows  1,300 LF Friable Good 

Ceramic Wall Tile Backing 3,352 SF Friable Good 

Concealed Vapor Barrier under 

Flooring 
1,164 SF 

Non-

Friable 
Good 

1st Floor Rooms 140 – 145, 

148, 149, 154, 155, 175 – 

177, 182, 187 – 192, 

Faculty Dinning, 

PVTV/Storage Room 

Joint Compound, Beige & 

Sheetrock 
5,285 SF Friable Good 

1st Floor Cafeteria 
Interior Door Frame Caulking, 

Beige 
42 LF 

Non-

Friable 
Good 

Exterior  

Exterior Stone Walkway Caulking, 

Gray 
8 LF 

Non-

Friable 
Good 

Concealed Waterproofing Tar 

between Building Envelope 
2,530 SF 

Non-

Friable 
Good 

Concealed Window Lintel 

Waterproofing Tar 
120 SF 

Non-

Friable 
Good 

Concealed Door Lintel 

Waterproofing Tar 
12 SF 

Non-

Friable 
Good 

Roof Area 
Perimeter/Curb Flashing & Tar, 

Black 
1,084 SF 

Non-

Friable 
Good 
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Location Material Quantity Friability Condition 

Roof Mechanical Room 

Sealant to HVAC Unit, Black  100 LF 
Non-

Friable 
Good 

Tar on Shims, Black  16 SF 
Non-

Friable 
Good 

Perimeter/Curb Flashing & Tar, 

Black 
200 SF 

Non-

Friable 
Good 

Vibration Cloth to Duct Work, Gray  10 SF 
Non-

Friable 
Good 

Duct Work Tar Insulation, Black 256 SF 
Non-

Friable 
Good 

Note:  

1. All quantities in this assessment are estimations and MUST be confirmed by the abatement contractor with the scope of 

work during the contractor walkthrough.  

   

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 

 

 4.3 SAMPLE ANALYSIS TABLE 
 

Laboratory analysis results, in tabular form, are included in Appendix A. 

 

B. PCB-CONTAINING MATERIAL 

 

The PCB Inspection involved a thorough visual examination of all areas that may be impacted by 

the proposed 2018 Capital Project – Volume III. The following suspect materials were tested for 

PCB content: 

 

HOMOGENOUS 

MATERIAL 
LOCATION MATERIAL 

PCB CONTENT 

(PPM) 

01 Courtyard 
Exterior Expansion Joint 

Caulking, Beige 
95 

02 Courtyard 
Exterior Door Frame Caulking, 

Brown (Type 1) 
ND 

03 Roof  
Exterior Window Frame 

Caulking, Gray (Type 1) 
30000 

04 Roof  
Exterior Window Frame 

Caulking, Gray (Type 2) 
35000 

05 Courtyard 
Exterior Door Frame Caulking, 

Beige (Type 2)  
2.1 
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HOMOGENOUS 

MATERIAL 
LOCATION MATERIAL 

PCB CONTENT 

(PPM) 

06 Exterior 
Exterior Door Frame Caulking, 

Gray (Type 3) 
81000 

Bold = Positive for PCB ND = No PCB Detected  

 

5.0 AREAS NOT ACCESSIBLE 
 

During the inspection the following areas were not accessible: 
 

Spaces within Walls/Floors/Ceilings:  No destructive sampling was performed on concealed 

spaces in walls to access plenum, chases etc. It should be assumed that asbestos containing 

materials may exist in these spaces. Any suspect materials encountered during work should be 

sampled for analysis before work continues. 
 

Spaces within Building Envelope:  No destructive sampling was performed on building 

envelope. It should be assumed that asbestos containing materials may exist in these spaces. Any 

suspect materials encountered during work should be sampled for analysis before work 

continues. 
 

6.0 CONCLUSIONS AND RECOMMENDATIONS 

 

ACM and PCB materials have been identified in this inspection that may be impacted as part of 

the 2018 Capital Project – Volume III at the Putnam Valley Middle School. These materials, 

reported in Section 3.0 of this report, may require complete removal prior to the start of the 2018 

Capital Project – Volume III.   
 

The ACM and PCB inspection was conducted at the request of the Putnam Valley Central School 

District based on the drawings submitted KG&D Architects PC for the proposed 2018 Capital 

Projects – Volume III at the Putnam Valley Middle School Any change in the scope of work will 

require further investigation to accurately classify any additional ACM resulting from the 

modified or updated scope of work.  
  
7.0 REPORT CERTIFICATIONS 

 

This report, and the supporting data, findings, conclusions, opinions, and recommendations it 

contains represent the result of LB’s efforts for the environmental inspection work for the Putnam 

Valley Middle School. 

 

Opinions and recommendations presented in this report apply to site conditions and features as 

they existed at the time of LB’s site visits, and those reasonably foreseeable. They cannot 

necessarily apply to conditions and features of which LB is unaware and has not had the 

opportunity to evaluate. 
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The conclusions presented in this report are professional opinions solely upon LB’s visual 

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

conclusions are intended exclusively for the purpose stated herein and the site indicated for the 

project indicated.  

 

Prepared by:       Reviewed by: 

 

 

__________________________    _______________________ 

Marvin Luccioni      Craig Napolitano, CHMM 

NYS DOL Inspector      Vice President, Emergency 

Management & IH Services  
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APPENDIX A 

SAMPLE ANALYSIS RESULTS IN TABULAR FORM 

PUTNAM VALLEY MIDDLE SCHOOL 

142 PEEKSKILL HOLLOW ROAD 

PUTNAM VALLEY, NY  

 

Homogeneous 

Area No. 

Sample 

No. 
Location Material PLM Result TEM Result 

01 01 Roof 
Vapor Barrier on Concrete, 

Black (Bottom Layer) 
NAD NAD 

01 02 Roof 
Vapor Barrier on Concrete, 

Black (Bottom Layer) 
NAD NAD 

02 03 Roof 
Felt Paper to Foam Insulation 

(2nd Layer)  
NAD -- 

02 04 Roof 
Felt Paper to Foam Insulation 

(2nd Layer)  
NAD -- 

03 05 Roof 
Spray on Membrane to Foam 

Insulation (Top) 
NAD NAD 

03 06 Roof 
Spray on Membrane to Foam 

Insulation (Top) 
NAD NAD 

04 07 Roof 
Perimeter/Curb Flashing & 

Tar 
19.00% Chrysotile NA/PS 

04 08 Roof 
Perimeter/Curb Flashing & 

Tar 
NA/PS NA/PS 

05 09 Roof 
Spray on Membrane to Foam 

Insulation 
NAD NAD 

05 10 Roof 
Spray on Membrane to Foam 

Insulation 
NAD NAD 

06 11 Mechanical Room on Roof Screed Deck (Bottom) NAD -- 

06 12 Mechanical Room on Roof Screed Deck (Bottom) NAD -- 
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Homogeneous 

Area No. 

Sample 

No. 
Location Material PLM Result TEM Result 

07 13 Mechanical Room on Roof Vapor Barrier on Screed Deck NAD NAD 

07 14 Mechanical Room on Roof Vapor Barrier on Screed Deck NAD NAD 

08 15 Mechanical Room on Roof Curb Flashing Tar Paper 15.00% Chrysotile  NA/PS 

08 16 Mechanical Room on Roof Curb Flashing Tar Paper NA/PS NA/PS 

09 17 Mechanical Room on Roof Curb Flashing to Duct Work 15.00% Chrysotile  NA/PS 

09 18 Mechanical Room on Roof Curb Flashing to Duct Work NA/PS NA/PS 

10 19 Mechanical Room on Roof 
Coping Stone Mortar under 

Metal Cap 
NAD -- 

10 20 Mechanical Room on Roof 
Coping Stone Mortar under 

Metal Cap 
NAD -- 

11 21 Mechanical Room on Roof 
Foam Insulation under HVAC 

Unit 
NAD -- 

11 22 Mechanical Room on Roof 
Foam Insulation under HVAC 

Unit 
NAD -- 

12 23 Mechanical Room on Roof Vibration Cloth to Duct 29.00% Chrysotile  NA/PS 

12 24 Mechanical Room on Roof Vibration Cloth to Duct NA/PS NA/PS 

13 25 Mechanical Room on Roof Duct Work Tar Insulation 5.50% Chrysotile NA/PS 

13 26 Mechanical Room on Roof Duct Work Tar Insulation NA/PS NA/PS 

14 27 Mechanical Room on Roof Sealant on Fiberglass Pipe  NAD NAD 

14 28 Mechanical Room on Roof Sealant on Fiberglass Pipe  NAD NAD 

15 29 Mechanical Room on Roof Tar on Shims 11.00% Chrysotile NA/PS 

15 30 Mechanical Room on Roof Tar on Shims NA/PS NA/PS 

16 31 Mechanical Room on Roof Sealant to Duct Work Seams NAD NAD 

16 32 Mechanical Room on Roof Sealant to Duct Work Seams NAD NAD 

17 33 Mechanical Room on Roof Sealant to HVAC Unit 2.20% Chrysotile  NA/PS 

17 34 Mechanical Room on Roof Sealant to HVAC Unit NA/PS NA/PS 

18 35 Mechanical Room on Roof Sealant to Screws NAD <1% Chrysotile  

18 36 Mechanical Room on Roof Sealant to Screws NAD NAD 

19 37 Mechanical Room on Roof Glue to Medal Roof NAD NAD 
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NAD = No Asbestos Detected   NA/PS = Not analyzed/ positive sample 

 

 

Homogeneous 

Area No. 

Sample 

No. 
Location Material PLM Result TEM Result 

19 38 Mechanical Room on Roof Glue to Medal Roof NAD NAD 

20 39 Courtyard  Exterior Brick Mortar NAD -- 

20 40 Courtyard  Exterior Brick Mortar NAD -- 

21 41 Courtyard  
Door Frame Caulking, Brown 

(Type 4) 
NAD NAD 

21 42 Courtyard  
Door Frame Caulking, Brown 

(Type 4) 
NAD NAD 

22 43 Courtyard  
Door Frame Caulking, Beige 

(Type 2)  
NAD NAD 

22 44 Courtyard  
Door Frame Caulking, Beige 

(Type 2)  
NAD NAD 

23 45 Exterior  
Door Frame Caulking, Gray 

(Type 3) 
NAD NAD 

23 46 Exterior 
Door Frame Caulking, Gray 

(Type 3) 
NAD NAD 

24 47 Exterior 
Exterior Window Frame 

Caulking, Gray (Type 1) 
NAD NAD 

24 48 Exterior 
Exterior Window Frame 

Caulking, Gray (Type 1) 
NAD NAD 

25 49 Exterior 
Exterior Window Frame 

Caulking, Gray (Type 2) 
NAD NAD 

25 50 Exterior 
Exterior Window Frame 

Caulking, Gray (Type 2) 
NAD NAD 

26 51 Courtyard  
Exterior Window Frame 

Caulking, Gray (Type 3) 
NAD NAD 

26 52 Courtyard  
Exterior Window Frame 

Caulking, Gray (Type 3) 
NAD NAD 

27 53 Exterior 
Exterior Expansion Joint 

Caulking, White   
NAD NAD 
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27 54 Exterior 
Exterior Expansion Joint 

Caulking, White  
NAD NAD 

28 55 Exterior 
Exterior Expansion Joint 

Caulking, Beige   
NAD NAD 

28 56 Exterior 
Exterior Expansion Joint 

Caulking, Beige 
NAD NAD 

29 57 Courtyard Louver Caulking, White  NAD NAD 

29 58 Courtyard Louver Caulking, White  NAD NAD 

30 59 Vestibule B 
Exterior Stone Walkway 

Caulking, Gray  
1.70% Chrysotile NA/PS 

30 60 Vestibule B 
Exterior Stone Walkway 

Caulking, Gray  
NA/PS NA/PS 

31 61 Cafeteria 
Interior Door Frame Caulking, 

Beige  
1.50% Chrysotile  NA/PS 

31 62 Cafeteria 
Interior Door Frame Caulking, 

Beige  
NA/PS NA/PS 

32 63 Hallway 
Mastic associated with 4” Black 

Cove Base, Yellow 
NAD NAD 

32 64 Hallway  
Mastic associated with 4” Black 

Cove Base, Yellow 
NAD NAD 

33 65 Copy Room 
Mastic associated with 4” Black 

Cove Base, Tan 
NAD NAD 

33 66 Copy Room 
Mastic associated with 4” Black 

Cove Base, Tan 
NAD NAD 

34 67 Cafeteria 
Mastic associated with 4” Black 

Cove Base, Yellow 
NAD NAD 

34 68 Cafeteria 
Mastic associated with 4” Black 

Cove Base, Yellow 
NAD NAD 
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35 69 Copy Room  
Mastic associated with 12”x12” 

Beige Floor Tiles, Yellow 
NAD NAD 

35 70 Copy Room 
Mastic associated with 12”x12” 

Beige Floor Tiles, Yellow 
NAD <1% Chrysotile 

36 71 Copy Room  12”x12” Beige Floor Tiles  NAD NAD 

36 72 Copy Room 12”x12” Beige Floor Tiles  NAD NAD 

37 73 Media Center 
Mastic associated with 12”x12” 

Light Blue Floor Tiles, Yellow 
NAD NAD 

37 74 Media Center 
Mastic associated with 12”x12” 

Light Blue Floor Tiles, Yellow 
NAD NAD 

38 75 Media Center 12”x12” Light Blue Floor Tiles  NAD NAD 

38 76 Media Center 12”x12” Light Blue Floor Tiles  NAD NAD 

39 77 Nurse Office 

Mastic associated with 12”x12” 

White & Blue Floor Tiles, 

Yellow 

NAD NAD 

39 78 Nurse Office 

Mastic associated with 12”x12” 

White & Blue Floor Tiles, 

Yellow 

NAD NAD 

40 79 Nurse Office 12”x12” White Floor Tiles  NAD NAD 

40 80 Nurse Office 12”x12” White Floor Tiles  NAD NAD 

41 81 Nurse Office 12”x12” Blue Floor Tiles  NAD NAD 

41 82 Nurse Office 12”x12” Blue Floor Tiles  NAD NAD 

42 83 Hallway 

Mastic associated with 12”x12” 

Blue, Tan & White with Brown 

Spot Floor Tiles, Yellow 

NAD NAD 

42 84 Hallway 

Mastic associated with 12”x12” 

Blue, Tan & White with Brown 

Spot Floor Tiles, Yellow 

NAD NAD 
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43 85 Hallway 
12”x12” White with Brown Spot 

Floor Tiles 
NAD NAD 

43 86 Hallway 
12”x12” White with Brown Spot 

Floor Tiles 
NAD NAD 

44 87 Hallway 12”x12” Tan Floor Tiles NAD NAD 

44 88 Hallway 12”x12” Tan Floor Tiles NAD NAD 

45 89 Hallway 12”x12” Blue Floor Tiles NAD NAD 

45 90 Hallway 12”x12” Blue Floor Tiles NAD NAD 

46 91 Cafeteria 
Mastic associated with White & 

Blue Floor Tiles, Black  
NAD NAD 

46 92 Cafeteria 
Mastic associated with White & 

Blue Floor Tiles, Black  
NAD NAD 

47 93 Cafeteria 12”x12” White Floor Tiles NAD NAD 

47 94 Cafeteria 12”x12” White Floor Tiles NAD NAD 

48 95 Cafeteria 12”x12” Blue Floor Tiles  NAD NAD 

48 96 Cafeteria 12”x12” Blue Floor Tiles  NAD NAD 

49 97 Kitchen Epoxy to Concrete Floor NAD NAD 

49 98 Kitchen Epoxy to Concrete Floor NAD NAD 

50 99 Cafeteria 2’x2’ Fissure Ceiling Tiles NAD NAD 

50 100 Cafeteria 2’x2’ Fissure Ceiling Tiles NAD NAD 

51 101 Boys Toilet Ceramic Wall Tile Grout NAD -- 

51 102 Boys Toilet Ceramic Wall Tile Grout NAD -- 

52 103 Restroom Toilet Ceramic Floor Tile Mortar NAD -- 

52 104 Restroom Toilet Ceramic Floor Tile Mortar NAD -- 

53 105 Main Lobby Vestibule Stone Floor Mortar NAD -- 

53 106 Main Lobby Vestibule Stone Floor Mortar NAD -- 

54 107 Boys Toilet Ceramic Wall Tile Backing 1.50% Chrysotile NA/PS 

54 108 Boys Toilet Ceramic Wall Tile Backing NA/PS NA/PS 
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55 109 Janitors Closet 
Mudded Elbows associated with 

Fiberglass Pipe Insulation 
NAD -- 

55 110 Janitors Closet 
Mudded Elbows associated with 

Fiberglass Pipe Insulation 
NAD -- 

55 111 Janitors Closet 
Mudded Elbows associated with 

Fiberglass Pipe Insulation 
NAD -- 
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APPENDIX B: 

ASBESTOS BULK SAMPLE FIELD DATA SHEETS 

WITH CHAIN OF CUSTODY 

AND LABORATORY RESULTS 





EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Attention: Phone:Marvin Luccioni (718) 730-2741

Fax:Louis Berger U.S., Inc

Received Date:96 Morton Street 09/30/2019  7:12 AM

Analysis Date:8th floor 10/01/2019 - 10/02/2019

Collected Date:New York, NY  10014 09/25/2019

Project: Proj. # 2043465.18, Putnam Valley S.D., Putnam Valley M.S. @ 142 Peekskill Hollow Rd.. Putnam Valley, NY, 

Roof, Exterior & Interior

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 01-01 Description Roof - Black Vapor Barrier on Concrete (Bottom)

061922487-0001 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Black None Detected10/02/2019 100.00% Other

Sample ID 01-02 Description Roof - Black Vapor Barrier on Concrete (Bottom)

061922487-0002 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Black None Detected10/02/2019 100.00% Other

Sample ID 02-03 Description Roof - Felt Paper to Foam Insulation (2nd layer)

061922487-0003 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black Inconclusive: None Detected10/01/2019 <1.00% Glass 100.00% Other

TEM NYS 198.4 NOB Black None Detected10/02/2019 100.00% Other

Sample ID 02-04 Description Roof - Felt Paper to Foam Insulation (2nd layer)

061922487-0004 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black Inconclusive: None Detected10/01/2019 <1.00% Glass 100.00% Other

TEM NYS 198.4 NOB Black None Detected10/02/2019 100.00% Other

Sample ID 03-05 Description Roof - Spray-On Membrane to Foam Insulation (Top)

061922487-0005 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Initial report from: 10/02/2019 21:27:33

Page 1 of 20ASB_198x_0009_0001  Printed 10/3/2019  8:14:41AM



EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 03-06 Description Roof - Spray-On Membrane to Foam Insulation (Top)

061922487-0006 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 04-07 Description Roof - Perimeter/Curb - Flashing & Tar

061922487-0007 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black10/01/2019 None 81.00% Other 19.00% Chrysotile

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 04-08 Description Roof - Perimeter/Curb - Flashing & Tar

061922487-0008 Homogeneity

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Positive Stop (Not Analyzed)10/01/2019

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 05-09 Description Roof - Spray-On Membrane to Foam Insulation

061922487-0009 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 05-10 Description Roof - Spray-On Membrane to Foam Insulation

061922487-0010 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 06-11 Description Mechanical Room on Roof - Screed Deck (Bottom)

061922487-0011 Homogeneity Homogeneous

PLM NYS 198.1 Friable Gray/ White None Detected10/02/2019 45.00%

30.00%

25.00%

Ca Carbonate

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Initial report from: 10/02/2019 21:27:33
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 06-12 Description Mechanical Room on Roof - Screed Deck (Bottom)

061922487-0012 Homogeneity Homogeneous

PLM NYS 198.1 Friable Gray/ White None Detected10/02/2019 40.00%

30.00%

30.00%

Ca Carbonate

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 07-13 Description Mechanical Room on Roof - Vapor Barrier on Screed Deck

061922487-0013 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Black None Detected10/02/2019 100.00% Other

Sample ID 07-14 Description Mechanical Room on Roof - Vapor Barrier on Screed Deck

061922487-0014 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Black None Detected10/02/2019 100.00% Other

Sample ID 08-15 Description Mechanical Room on Roof - Curb Flashing Tar Paper

061922487-0015 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black10/01/2019 None 85.00% Other 15.00% Chrysotile

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 08-16 Description Mechanical Room on Roof - Curb Flashing Tar Paper

061922487-0016 Homogeneity

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Positive Stop (Not Analyzed)10/01/2019

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 09-17 Description Mechanical Room on Roof - Curb Flashing to Duct Work

061922487-0017 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black10/01/2019 None 85.00% Other 15.00% Chrysotile

TEM NYS 198.4 NOB Not Analyzed10/02/2019
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 09-18 Description Mechanical Room on Roof - Curb Flashing to Duct Work

061922487-0018 Homogeneity

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Positive Stop (Not Analyzed)10/01/2019

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 10-19 Description Mechanical Room on Roof - Coping Stone Mortar under Metal Cap.

061922487-0019 Homogeneity Homogeneous

PLM NYS 198.1 Friable Gray/ Tan/ 

White

None Detected10/02/2019 30.00%

5.00%

5.00%

60.00%

Ca Carbonate

Mica

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 10-20 Description Mechanical Room on Roof - Coping Stone Mortar under Metal Cap.

061922487-0020 Homogeneity Homogeneous

PLM NYS 198.1 Friable Gray/ Tan/ 

White

None Detected10/02/2019 30.00%

3.00%

2.00%

65.00%

Ca Carbonate

Mica

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 11-21 Description Mechanical Room on Roof - Foam Insulation under HVAC Unit

061922487-0021 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Gray/ Black None Detected10/02/2019 2.00% Cellulose 75.00%

23.00%

Matrix

Non-fibrous (other)

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 11-22 Description Mechanical Room on Roof - Foam Insulation under HVAC Unit

061922487-0022 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Gray/ Black None Detected10/02/2019 <1.00% Cellulose 80.00%

20.00%

Matrix

Non-fibrous (other)

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 12-23 Description Mechanical Room on Roof - Vibration Cloth to Duct

061922487-0023 Homogeneity Homogeneous

PLM NYS 198.1 Friable Gray/ Tan/ 

White

10/02/2019 30.00%

40.00%

Glass

Synthetic

1.00% Non-fibrous (other) 29.00% Chrysotile

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 12-24 Description Mechanical Room on Roof - Vibration Cloth to Duct

061922487-0024 Homogeneity

PLM NYS 198.1 Friable Positive Stop (Not Analyzed)10/02/2019

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 13-25 Description Mechanical Room on Roof - Duct Work Tar insulation

061922487-0025 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black10/01/2019 3.30% Glass 91.20% Other 5.50% Chrysotile

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 13-26 Description Mechanical Room on Roof - Duct Work Tar insulation

061922487-0026 Homogeneity

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Positive Stop (Not Analyzed)10/01/2019

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 14-27 Description Mechanical Room on Roof - Sealant on Fiberglass Pipe

061922487-0027 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 8.70% Glass 91.30% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 14-28 Description Mechanical Room on Roof - Sealant on Fiberglass Pipe

061922487-0028 Homogeneity Heterogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 7.00% Glass 93.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 15-29 Description Mechanical Room on Roof - Tar on Shims

061922487-0029 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black10/01/2019 None 89.00% Other 11.00% Chrysotile

TEM NYS 198.4 NOB Not Analyzed10/02/2019
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 15-30 Description Mechanical Room on Roof - Tar on Shims

061922487-0030 Homogeneity

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Positive Stop (Not Analyzed)10/01/2019

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 16-31 Description Mechanical Room on Roof - Sealant to Duct Work Seams

061922487-0031 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 16-32 Description Mechanical Room on Roof - Sealant to Duct Work Seams

061922487-0032 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 17-33 Description Mechanical Room on Roof - Sealant to HVAC Unit

061922487-0033 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black10/01/2019 None 97.80% Other 2.20% Chrysotile

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 17-34 Description Mechanical Room on Roof - Sealant to HVAC Unit

061922487-0034 Homogeneity

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Positive Stop (Not Analyzed)10/01/2019

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 18-35 Description Mechanical Room Roof - Sealant to Screws

061922487-0035 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray10/02/2019 None 100.00% Other <1% Chrysotile
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 18-36 Description Mechanical Room Roof - Sealant to Screws

061922487-0036 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 19-37 Description Mechanical Room Roof - Glue to Metal Roof

061922487-0037 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 19-38 Description Mechanical Room Roof - Glue to Metal Roof

061922487-0038 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 20-39 Description Courtyard - Exterior Brick Mortar

061922487-0039 Homogeneity Homogeneous

PLM NYS 198.1 Friable Gray/ Tan/ 

White

None Detected10/02/2019 25.00%

3.00%

7.00%

65.00%

Ca Carbonate

Mica

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 20-40 Description Courtyard - Exterior Brick Mortar

061922487-0040 Homogeneity Homogeneous

PLM NYS 198.1 Friable Gray/ Tan/ 

White

None Detected10/02/2019 25.00%

3.00%

2.00%

70.00%

Ca Carbonate

Mica

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 21-41 Description Courtyard - Door Frame Caulking (Brown) - Type 4

061922487-0041 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Black None Detected10/02/2019 100.00% Other
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 21-42 Description Courtyard - Door Frame Caulking (Brown) - Type 4

061922487-0042 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Black None Detected10/02/2019 100.00% Other

Sample ID 22-43 Description Courtyard - Door Frame Caulking (Beige) - Type 2

061922487-0043 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Beige Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Beige None Detected10/02/2019 100.00% Other

Sample ID 22-44 Description Courtyard - Door Frame Caulking (Beige) - Type 2

061922487-0044 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Beige Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Beige None Detected10/02/2019 100.00% Other

Sample ID 23-45 Description Exterior to Boys Locker Room - Door Frame Caulking (Gray) - Type 3

061922487-0045 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 23-46 Description Exterior to Boys Locker Room - Door Frame Caulking (Gray) - Type 3

061922487-0046 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 24-47 Description Roof Area - Exterior Window Frame Caluking (Gray) - Type 1

061922487-0047 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 24-48 Description Roof Area - Exterior Window Frame Caluking (Gray) - Type 1

061922487-0048 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 25-49 Description Roof Area - Exterior Window Frame Caluking (Gray) - Type 2

061922487-0049 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 25-50 Description Roof Area - Exterior Window Frame Caluking (Gray) - Type 2

061922487-0050 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 26-51 Description Courtyard - Exterior Window Frame Caluking (Gray) - Type 3

061922487-0051 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 26-52 Description Courtyard - Exterior Window Frame Caluking (Gray) - Type 3

061922487-0052 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 27-53 Description Roof Area - Exterior Expansion Joint (White)

061922487-0053 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 27-54 Description Roof Area - Exterior Expansion Joint (White)

061922487-0054 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 28-55 Description Roof Area - Exterior Expansion Joint (Beige)

061922487-0055 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 28-56 Description Roof Area - Exterior Expansion Joint (Beige)

061922487-0056 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 29-57 Description Courtyard - Louver Caulking (White)

061922487-0057 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 29-58 Description Courtyard - Louver Caulking (White)

061922487-0058 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other

Sample ID 30-59 Description Vestibule B - Exterior Stone Walkway Caulking (Gray)

061922487-0059 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray10/01/2019 None 98.30% Other 1.70% Chrysotile

TEM NYS 198.4 NOB Gray None Detected10/02/2019 100.00% Other
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 30-60 Description Vestibule B - Exterior Stone Walkway Caulking (Gray)

061922487-0060 Homogeneity

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Positive Stop (Not Analyzed)10/01/2019

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 31-61 Description Cafeteria - Interior Door Frame Caulking (Beige)

061922487-0061 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray10/01/2019 7.40% Wollastonite 91.10% Other 1.50% Chrysotile

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 31-62 Description Cafeteria - Interior Door Frame Caulking (Beige)

061922487-0062 Homogeneity

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Positive Stop (Not Analyzed)10/01/2019

TEM NYS 198.4 NOB Not Analyzed10/02/2019

Sample ID 32-63 Description Hallway - Yellow Mastic associated with 4" Blue Cove Base

061922487-0063 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Yellow Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Yellow None Detected10/02/2019 100.00% Other

Sample ID 32-64 Description Hallway - Yellow Mastic associated with 4" Blue Cove Base

061922487-0064 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Yellow Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Yellow None Detected10/02/2019 100.00% Other

Sample ID 33-65 Description Copy room - Tan Mastic associated with 4" Black Cove Base

061922487-0065 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Tan Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Tan None Detected10/02/2019 100.00% Other
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 33-66 Description Copy room - Tan Mastic associated with 4" Black Cove Base

061922487-0066 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Tan Inconclusive: None Detected10/01/2019 <1.00% Wollastonite 100.00% Other

TEM NYS 198.4 NOB Tan None Detected10/02/2019 100.00% Other

Sample ID 34-67 Description Cafeteria - Yellow Mastic associated with 4" Black Cove Base

061922487-0067 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Yellow Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Yellow None Detected10/02/2019 100.00% Other

Sample ID 34-68 Description Cafeteria - Yellow Mastic associated with 4" Black Cove Base

061922487-0068 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Yellow Inconclusive: None Detected10/01/2019 7.80% Wollastonite 92.20% Other

TEM NYS 198.4 NOB Yellow None Detected10/02/2019 100.00% Other

Sample ID 35-69 Description Copy Room - Yellow Mastic associated with 12"x12" Beige Floor Tile

061922487-0069 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 35-70 Description Copy Room - Yellow Mastic associated with 12"x12" Beige Floor Tile

061922487-0070 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Yellow Inconclusive: None Detected10/01/2019 <1.00% Fibrous (other) 100.00% Other

TEM NYS 198.4 NOB Yellow10/02/2019 None 100.00% Other <1% Chrysotile

Sample ID 36-71 Description Copy Room - 12"x12" Beige Floor Tile

061922487-0071 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Beige Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Beige None Detected10/02/2019 100.00% Other
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 36-72 Description Copy Room - 12"x12" Beige Floor Tile

061922487-0072 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Beige Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Beige None Detected10/02/2019 100.00% Other

Sample ID 37-73 Description Media center - Yellow Mastic associated with 12"x12" Light Blue Floor Tiles

061922487-0073 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Yellow Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Yellow None Detected10/02/2019 100.00% Other

Sample ID 37-74 Description Media center - Yellow Mastic associated with 12"x12" Light Blue Floor Tiles

061922487-0074 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Yellow Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Yellow None Detected10/02/2019 100.00% Other

Sample ID 38-75 Description Media center - 12"x12" Light Blue Floor Tiles

061922487-0075 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Blue Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Blue None Detected10/02/2019 100.00% Other

Sample ID 38-76 Description Media center - 12"x12" Light Blue Floor Tiles

061922487-0076 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Blue Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Blue None Detected10/02/2019 100.00% Other

Sample ID 39-77 Description Nurse Office - Brown Mastic associated with 12"x12" White & Blue Floor Tiles

061922487-0077 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Brown Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Brown None Detected10/02/2019 100.00% Other
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 39-78 Description Nurse Office - Brown Mastic associated with 12"x12" White & Blue Floor Tiles

061922487-0078 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Yellow Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Yellow None Detected10/02/2019 100.00% Other

Sample ID 40-79 Description Nurse Office - 12"x12" White Floor Tiles

061922487-0079 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 40-80 Description Nurse Office - 12"x12" White Floor Tiles

061922487-0080 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 41-81 Description Nurse Office - 12"x12" Blue Floor Tiles

061922487-0081 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Blue Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Blue None Detected10/02/2019 100.00% Other

Sample ID 41-82 Description Nurse Office - 12"x12" Blue Floor Tiles

061922487-0082 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Blue Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Blue None Detected10/02/2019 100.00% Other

Sample ID 42-83 Description Hallway - Yellow Mastic associated with 12"x12" Blue, Tan and White w./ Brown Spots Floor 

Tiles
061922487-0083 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Yellow Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Yellow None Detected10/02/2019 100.00% Other
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 42-84 Description Hallway - Yellow Mastic associated with 12"x12" Blue, Tan and White w./ Brown Spots Floor 

Tiles
061922487-0084 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Yellow Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Yellow None Detected10/02/2019 100.00% Other

Sample ID 43-85 Description Hallway - 12"x12" White w./ Brown Spots Floor Tiles

061922487-0085 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 43-86 Description Hallway - 12"x12" White w./ Brown Spots Floor Tiles

061922487-0086 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 44-87 Description Hallway - 12"x12" Tan Floor Tiles

061922487-0087 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Tan Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Tan None Detected10/02/2019 100.00% Other

Sample ID 44-88 Description Hallway - 12"x12" Tan Floor Tiles

061922487-0088 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Tan Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Tan None Detected10/02/2019 100.00% Other

Sample ID 45-89 Description Hallway - 12"x12" Blue Floor Tiles

061922487-0089 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Blue Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Blue None Detected10/02/2019 100.00% Other
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528 Mineola Avenue Carle Place, NY  11514
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061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 45-90 Description Hallway - 12"x12" Blue Floor Tiles

061922487-0090 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Blue Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Blue None Detected10/02/2019 100.00% Other

Sample ID 46-91 Description Cafeteria - Black Mastic associated with 12"x12" White & Blue Floor Tiles

061922487-0091 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Black None Detected10/02/2019 100.00% Other

Sample ID 46-92 Description Cafeteria - Black Mastic associated with 12"x12" White & Blue Floor Tiles

061922487-0092 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Black None Detected10/02/2019 100.00% Other

Sample ID 47-93 Description Cafeteria - 12"x12" White Floor Tiles

061922487-0093 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 47-94 Description Cafeteria - 12"x12" White Floor Tiles

061922487-0094 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB White Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB White None Detected10/02/2019 100.00% Other

Sample ID 48-95 Description Cafeteria - 12"x12" Blue Floor Tiles

061922487-0095 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Blue Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Blue None Detected10/02/2019 100.00% Other

Initial report from: 10/02/2019 21:27:33

Page 16 of 20ASB_198x_0009_0001  Printed 10/3/2019  8:14:41AM



EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 48-96 Description Cafeteria - 12"x12" Blue Floor Tiles

061922487-0096 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Blue Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Blue None Detected10/02/2019 100.00% Other

Sample ID 49-97 Description Kitchen - Epoxy to Concrete Floor

061922487-0097 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Brown Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Brown None Detected10/02/2019 100.00% Other

Sample ID 49-98 Description Kitchen - Epoxy to Concrete Floor

061922487-0098 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Black Inconclusive: None Detected10/01/2019 100.00% Other

TEM NYS 198.4 NOB Black None Detected10/02/2019 100.00% Other

Sample ID 50-99 Description Cafeteria - 2'x2' Fissure Ceiling Tiles

061922487-0099 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray/ White Inconclusive: None Detected10/01/2019 27.00% Min. Wool 73.00% Other

TEM NYS 198.4 NOB Gray/ White None Detected10/02/2019 100.00% Other

Sample ID 50-100 Description Cafeteria - 2'x2' Fissure Ceiling Tiles

061922487-0100 Homogeneity Homogeneous

PLM NYS 198.1 Friable Not Analyzed

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Gray/ White Inconclusive: None Detected10/01/2019 55.00% Min. Wool 45.00% Other

TEM NYS 198.4 NOB Gray/ White None Detected10/02/2019 100.00% Other

Sample ID 51-101 Description Boys Restroom - Ceramic Wall Tile Grout

061922487-0101 Homogeneity Homogeneous

PLM NYS 198.1 Friable Gray/ White None Detected10/02/2019 4.00% Cellulose 50.00%

11.00%

35.00%

Ca Carbonate

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 51-102 Description Boys Restroom - Ceramic Wall Tile Grout

061922487-0102 Homogeneity Homogeneous

PLM NYS 198.1 Friable Gray/ White None Detected10/02/2019 <1.00% Cellulose 55.00%

15.00%

30.00%

Ca Carbonate

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 52-103 Description 1st Floor - Restroom - Ceramic Floor Tile Mortar

061922487-0103 Homogeneity Homogeneous

PLM NYS 198.1 Friable Gray/ Tan/ 

Various

None Detected10/02/2019 20.00%

5.00%

75.00%

Ca Carbonate

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 52-104 Description 1st Floor - Restroom - Ceramic Floor Tile Mortar

061922487-0104 Homogeneity Homogeneous

PLM NYS 198.1 Friable Gray/ Tan/ 

Various

None Detected10/02/2019 25.00%

5.00%

70.00%

Ca Carbonate

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 53-105 Description Main Lobby - Vestibule - Stone Floor Mortar

061922487-0105 Homogeneity Homogeneous

PLM NYS 198.1 Friable Brown/ Gray/ 

Various

None Detected10/02/2019 3.00% Cellulose 25.00%

7.00%

65.00%

Ca Carbonate

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 53-106 Description Main Lobby - Vestibule - Stone Floor Mortar

061922487-0106 Homogeneity Homogeneous

PLM NYS 198.1 Friable Brown/ Gray/ 

Various

None Detected10/02/2019 4.00% Cellulose 20.00%

6.00%

70.00%

Ca Carbonate

Non-fibrous (other)

Quartz

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

Test Color

Analyzed 

Date Fibrous Non-Fibrous Asbestos

Non-Asbestos

Sample ID 54-107 Description Boys Restroom - Ceramic Wall Tile Backing

061922487-0107 Homogeneity Homogeneous

PLM NYS 198.1 Friable Tan/ White10/02/2019 2.00% Cellulose 30.00%

11.50%

55.00%

Ca Carbonate

Non-fibrous (other)

Quartz

1.50% Chrysotile

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 54-108 Description Boys Restroom - Ceramic Wall Tile Backing

061922487-0108 Homogeneity

PLM NYS 198.1 Friable Positive Stop (Not Analyzed)10/02/2019

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 55-109 Description Janitors Closet - Mudded Elbows associated with Fiberglass Pipe Insulation

061922487-0109 Homogeneity Homogeneous

PLM NYS 198.1 Friable Tan/ White None Detected10/02/2019 10.00%

15.00%

Cellulose

Min. Wool

40.00%

35.00%

Ca Carbonate

Non-fibrous (other)

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 55-110 Description Janitors Closet - Mudded Elbows associated with Fiberglass Pipe Insulation

061922487-0110 Homogeneity Homogeneous

PLM NYS 198.1 Friable Tan/ White None Detected10/02/2019 7.00%

20.00%

Cellulose

Min. Wool

45.00%

28.00%

Ca Carbonate

Non-fibrous (other)

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed

Sample ID 55-111 Description Janitors Closet - Mudded Elbows associated with Fiberglass Pipe Insulation

061922487-0111 Homogeneity Homogeneous

PLM NYS 198.1 Friable Tan/ White None Detected10/02/2019 5.00%

18.00%

Cellulose

Min. Wool

40.00%

37.00%

Ca Carbonate

Non-fibrous (other)

PLM NYS 198.6 VCM Not Analyzed

PLM NYS 198.6 NOB Not Analyzed

TEM NYS 198.4 NOB Not Analyzed
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EMSL Analytical, Inc.
528 Mineola Avenue Carle Place, NY  11514

Tel/Fax: (516) 997-7251 / (516) 997-7528

http://www.EMSL.com / carleplacelab@emsl.com

061922487EMSL Order:

Customer ID: LBAP78

Customer PO: 2043465.18

Project ID:

Test Report:Asbestos Analysis of Bulk Material

The samples in this report were submitted to EMSL for analysis by Asbestos Analysis of Bulk Materials via NYS ELAP Approved Methods. The 

reference number for these samples is the EMSL Order ID above. Please use this reference number when calling about these samples.

Report Comments:

Sample Receipt Date:

Analysis Completed Date: Analysis Completed Time:

Sample Receipt Time:9/30/2019  7:12 AM

10/1/2019  2:36 PM

Analyst(s):

Tomas Montes De Oca PLM NYS 198.1 Friable (19) Omatie Ramrattan-Scarallo PLM NYS 198.6 NOB (42)

Tomas Montes De Oca PLM NYS 198.6 NOB (40) Keith McWilliams TEM NYS 198.4 NOB (24)

Rosemary Ortega TEM NYS 198.4 NOB (51)

Samples reviewed and approved by:

Daniel Clarke, Asbestos Laboratory Manager

or Other Approved Signatory

NOB = Non Friable Organically Bound N/A = Not Applicable VCM = Vermiculite Containing Material

-In New York State, TEM is currently the only method that can be used to determine if NOB materials can be considered or treated as non-asbestos containing.

    All samples examined for the presence of vermiculite when analyzed via NYS 198.1.

    -NYS Guidelines for Vermiculite containing samples are available at http://www.wadsworth.org/labcert/elapcert/forms/VermiculiteInterimGuidance_Rev070913.pdf EMSL 

maintains liability limited to cost of analysis. This report relates only to the samples reported above and may not be reproduced, except in full, without written approval by 

EMSL. EMSL bears no responsibility for sample collection activities or analytical method limitations. Interpretation and use of test results are the responsibility of the client. 

Samples were received in good condition unless otherwise noted.

    This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. This report 

may contain data that is not covered by the NVLAP accreditation.

Samples analyzed by EMSL Analytical, Inc. Carle Place, NY NYS ELAP 11469

Initial report from: 10/02/2019 21:27:33
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        Final Report of Environmental Inspection Services 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C: 

ASBESTOS BULK SAMPLE LOCATION DRAWINGS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

















        Final Report of Environmental Inspection Services 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D: 

ASBESTOS CONTAINING MATERIALS LOCATION 

DRAWINGS 
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PCB BULK SAMPLE FIELD DATA SHEETS WITH CHAIN OF 
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EMSL Analytical, Inc. 

200 Route 130 North, Cinnaminson, NJ 08077 
 

Phone: (856) 303-2500 Fax:  (856) 858-4571    Email:  EnvChemistry2@emsl.com 

 
Attn: Marvin Luccioni 

Louis Berger U.S., Inc 

96 Morton Street 

8th floor 

New York, NY 10014 

Phone: (212) 612-7900 

Fax: 

 
 
 
 

 
10/7/2019 

 

 
 
 
 

The following analytical report covers the analysis performed on samples submitted to EMSL 
Analytical, Inc. on 9/30/2019. The results are tabulated on the attached data pages for the 
following client designated project: 

 
2043465.18 

 

 
 

The reference number for these samples is EMSL Order #011912315. Please use this reference 
when calling about these samples. If you have any questions, please do not hesitate to contact 
me at (856) 303-2500. 

 

 
 
 
 
 

Approved By: 
 

 
 
 
 

Phillip Worby, Environmental Chemistry 

Laboratory Director 
 
 
 
 
 
 
 
 

The test results contained within this report meet the requirements of NELAP and/or 
the specific certification program that is applicable, unless otherwise noted. 

NELAP Certifications: NJ 03036, NY 10872, PA 68-00367, CA ELAP 1877 

 
 
 
 
 

The samples associated with this report were received in good condition unless otherwise noted. This report relates only to those items tested 
as received by the laboratory. The QC data associated with the sample results meet the recovery and precision requirements established by 
the NELAP, unless specifically indicated. All results for soil samples are reported on a dry weight basis, unless otherwise noted. This report 
may not be reproduced except in full and without written approval by EMSL Analytical, Inc. 

mailto:EnvChemistry2@emsl.com


EMSL Order: 

CustomerID: 

CustomerPO: 

ProjectID: 

011912315 

LBAP78 
EMSL Analytical, Inc. 
200 Route 130 North, Cinnaminson, NJ 08077 

Phone/Fax: (856) 303-2500 / (856) 858-4571 

http://www.EMSL.com EnvChemistry2@emsl.com 

Attn: Phone: 

Fax: 

Received: 

(212) 612-7900 Marvin Luccioni 

Louis Berger U.S., Inc 

96 Morton Street 

8th floor 

New York, NY 10014 

09/30/19 3:00 PM 

Project:   2043465.18 

Analytical Results 

Page 2 of 4 ChemSmplw/RDL/NELAC-7.52.0  Printed: 10/7/2019 6:00:11 PM 

 

 

 

Client Sample Description 
 

01,02,03 

Exterior expantion joint (beige) 

 

Collected: 9/25/2019 
 

Lab ID: 
 

011912315-0001 

 

 
Method 

 
Parameter 

 
Result 

 
RL 

 
Units 

Prep 
Date & Analyst 

Analysis 
Date & Analyst 

 
GC-SVOA         

3546/8082A Aroclor-1016 ND D  9.3 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1221 ND D  9.3 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1232 ND D  9.3 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1242 ND D  9.3 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1248 ND D  9.3 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1254 95 D  9.3 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1260 38 D  9.3 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1262 ND D  9.3 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1268 ND D  9.3 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

Client Sample Description 04,05,06 

Exterior door frame caulking (brown) type 1 

Collected: 9/25/2019 Lab ID: 011912315-0002 

 

 
Method 

 
Parameter 

 
Result 

 
RL   Units 

Prep 
Date & Analyst 

Analysis 
Date & Analyst 

 
GC-SVOA 

       

3546/8082A Aroclor-1016 ND D 0.94 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1221 ND D 0.94 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1232 ND D 0.94 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1242 ND D 0.94 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1248 ND D 0.94 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1254 ND D 0.94 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1260 ND D 0.94 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1262 ND D 0.94 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1268 ND D 0.94 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

Client Sample Description 07,08,09 

Exterior window frame caulking (grey) type 1 

Collected: 9/25/2019 Lab ID: 011912315-0003 

 

 
Method 

 
Parameter 

 
Result 

 
RL   Units 

Prep 
Date & Analyst 

Analysis 
Date & Analyst 

 
GC-SVOA        

3546/8082A Aroclor-1016 ND D 1200 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1221 ND D 1200 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1232 ND D 1200 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1242 ND D 1200 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1248 ND D 1200 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

http://www.emsl.com/
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EMSL Order: 

CustomerID: 

CustomerPO: 

ProjectID: 

011912315 

LBAP78 
EMSL Analytical, Inc. 
200 Route 130 North, Cinnaminson, NJ 08077 

Phone/Fax: (856) 303-2500 / (856) 858-4571 

http://www.EMSL.com EnvChemistry2@emsl.com 

Attn: Phone: 

Fax: 

Received: 

(212) 612-7900 Marvin Luccioni 

Louis Berger U.S., Inc 

96 Morton Street 

8th floor 

New York, NY 10014 

09/30/19 3:00 PM 

Project:   2043465.18 

Analytical Results 
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Client Sample Description 
 

07,08,09 

Exterior window frame caulking (grey) type 1 

 

Collected: 9/25/2019 
 

Lab ID: 
 

011912315-0003 

 

 
Method 

 
Parameter 

 
Result 

 
RL   Units 

Prep 
Date & Analyst 

Analysis 
Date & Analyst 

 
GC-SVOA        

3546/8082A Aroclor-1254 30000 D 1200 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1260 9900 D 1200 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1262 ND D 1200 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1268 ND D 1200 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

Client Sample Description 10,11,12 

Exterior window frame caulking (grey) type 2 

Collected: 9/25/2019 Lab ID: 011912315-0004 

 

 
Method 

 
Parameter 

 
Result 

 
RL   Units 

Prep 

Date & Analyst 

Analysis 

Date & Analyst 

 
GC-SVOA 

       

3546/8082A 

 

Aroclor-1016 ND D 5900 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1221 ND D 5900 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1232 ND D 5900 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1242 ND D 5900 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1248 ND D 5900 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1254 35000 D 5900 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1260 88000 D 5900 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1262 ND D 5900 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1268 ND D 5900 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

Client Sample Description 13,14,15 

Exterior door frame caulking (beige) type 2 

Collected: 9/25/2019 Lab ID: 011912315-0005 

 

 
Method 

 
Parameter 

 
Result 

 
RL   Units 

Prep 
Date & Analyst 

Analysis 
Date & Analyst 

 
GC-SVOA        

3546/8082A Aroclor-1016 ND D 0.95 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1221 ND D 0.95 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1232 ND D 0.95 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 
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Phone/Fax: (856) 303-2500 / (856) 858-4571 

http://www.EMSL.com EnvChemistry2@emsl.com 

Attn: Phone: 

Fax: 

Received: 

(212) 612-7900 Marvin Luccioni 

Louis Berger U.S., Inc 

96 Morton Street 

8th floor 

New York, NY 10014 

09/30/19 3:00 PM 

Project:   2043465.18 

Analytical Results 

Page 4 of 4 ChemSmplw/RDL/NELAC-7.52.0  Printed: 10/7/2019 6:00:11 PM 

 

 

 

Client Sample Description 
 

13,14,15 

Exterior door frame caulking (beige) type 2 

 

Collected: 9/25/2019 
 

Lab ID: 
 

011912315-0005 

 

 
Method 

 
Parameter 

 
Result 

 
RL   Units 

Prep 
Date & Analyst 

Analysis 
Date & Analyst 

 
GC-SVOA        

3546/8082A Aroclor-1242 ND D 0.95 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1248 ND D 0.95 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1254 2.1 D 0.95 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1260 1.2 D 0.95 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1262 ND D 0.95 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

3546/8082A Aroclor-1268 ND D 0.95 mg/Kg 10/1/2019 AB 10/01/19 0:00 EH 

Client Sample Description 16,17,18 

Exterior door frame caulking (grey) type 3 

Collected: 9/25/2019 Lab ID: 011912315-0006 

 

 
Method 

 
Parameter 

 
Result 

 
RL   Units 

Prep 

Date & Analyst 

Analysis 

Date & Analyst 

 
GC-SVOA 

       

3546/8082A 

 

Aroclor-1016 ND D 5800 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1221 ND D 5800 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1232 ND D 5800 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1242 ND D 5800 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1248 ND D 5800 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1254 44000 D 5800 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1260 81000 D 5800 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1262 ND D 5800 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

3546/8082A 

 

Aroclor-1268 ND D 5800 mg/Kg 10/1/2019 AB 10/02/19 0:00 EH 

 

Definitions: 

MDL - method detection limit 
J - Result  was below the reporting limit, but at or above the MDL 
ND - indicates that the analyte was not detected at the reporting limit 
RL - Reporting Limit (Analytical) 
D - Dilution 

http://www.emsl.com/
mailto:EnvChemistry2@emsl.com
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        Final Report of Environmental Inspection Services 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F: 

COMPANY LICENSE, PERSONNEL CERTIFICATIONS 

AND LABORATORY ACCREDITATIONS 

 

 

 

 

 

 

 

 

 

 



 

New York State – Department of Labor 
Division of Safety and Health  
License and Certificate Unit 
State Campus, Building 12 

Albany, NY  12240 

 
ASBESTOS HANDLING LICENSE 

Louis Berger, U.S., Inc.  
8th Floor 
96 Morton Street 
  
New York, NY  10014 
  

 

FILE NUMBER:   19-132876 
LICENSE NUMBER:  132876 
LICENSE CLASS:  RESTRICTED 
DATE OF ISSUE:  02/14/2019 
EXPIRATION DATE:  02/29/2020 

 

Duly Authorized Representative – Craig Napolitano:  

 

 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. 

 

  

  

 Eileen M. Franko,  Director 
SH 432 (8/12) For the Commissioner of Labor 
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        Final Report of Environmental Inspection Services 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
APPENDIX G: 

PHOTORAPHIC DOCUMENTATION 

 

 

 
 

 

 

 

 

 

 

 

 





        Final Report of Environmental Inspection Services 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX H: 

FILE SEARCH 

 

 

 

 





565 Taxter Road, Suite 510 
Elmsford, New York 10523 

 

 

HOMOGENEOUS AREA SHEET 
 

Client: Putnam Valley Central School District  Project Site: Putnam Valley Middle School       Page 1 of 4 
 
 
Inspector(s):Drew Cheskin    Man. Planner(s): Drew Cheskin   Project #: 2042839.062  

 
HA # Homogenous Area Description Color Material 

Type 
ACM Friable Serial #s 

1 Mastic to 12"x12" Beige with Brown/Black Strips Floor 
Tile Black  M N N 58, 59 

2 12"x12" Beige with Brown/Black Strips Floor Tiles White M N N 60, 61 

3 Grey Cinderblock Mortar Grey  M N Y NA 

4 White Gypsum Wall Board White  M N Y 22, 23 

5 Beige Joint Compound to Gypsum Wall Board Beige  M Y Y 20, 21 

6 Mastic to Black 4" Baseboard Molding --- M Y* N NA 

7 Black 4" Baseboard Molding Black  M Y* N NA 

8 White 2'x4' Serpentine Ceiling Tile White  M N N 10, 11 

9 Soft Concrete Fill Material Grey  M N Y 56, 57 

10 Brown Window Caulking Brown M N N 40, 41 

11 White Wall Paper Brown M N N 28, 29 

12 Brown Particle Boards Brown M N N 38, 39 

13 Brown Fire door Insulation With Window --- M Y* Y NA 

14 Brown Fire door Insulation No Windows --- M Y* Y NA 

15 Brown Fire door with No Windows - White Caulking White  M N N 36, 37 

16 White Duct Sealant White  M Y* N NA 

17 Mastic to 12"x12" White with Brown Marble Floor 
Tiles --- M Y* N NA 

18 12"x12" White with Brown Marble Floor Tiles White M Y* N NA 

19 Mastic to Grey 4" Baseboard Molding --- M Y* N NA 

20 Grey 4" Baseboard Molding Grey  M Y* N NA 

21 White 2'x4' Texture Ceiling Tile White  M N N 08, 09 

22 Mortar/Mastic to 1"x1" White Ceramic Floor Tile --- M Y* Y NA 

TSI = Thermal System Insulation  S = Surfacing  M = Miscellaneous 
*  - Assumed ACM    NA = Not Applicable 



565 Taxter Road, Suite 510 
Elmsford, New York 10523 

 

 

HOMOGENEOUS AREA SHEET 
 

Client: Putnam Valley Central School District  Project Site: Putnam Valley Middle School       Page 2 of 4 
 
 
Inspector(s):Drew Cheskin    Man. Planner(s): Drew Cheskin   Project #: 2042839.062  

 
HA # Homogenous Area Description Color Material 

Type 
ACM Friable Serial #s 

23 Grout to 1"x1" White Ceramic Floor Tile White M Y* Y NA 

24 White Caulking to White Sink Basin White M N N 34, 35 

25 Waterproofing Under 1"x1" White Ceramic Floor 
Tile Black  M Y* N NA 

26 Mastic to 12"x12" Blue Floor Tiles --- M Y* N NA 

27 12"x12" Blue Marble Floor Tile Blue M Y* N NA 

28 12"x12" Border Dark Blue Floor Tile Dark Blue M Y* N NA 

29 Mastic to 12"x12" White with Brown Speckle 
Floor Tile --- M Y* N NA 

30 12"x12" White with Brown Speckle Floor Tile White M Y* N NA 

31 Mastic to Blue 4" Baseboard Molding --- M Y* N NA 

32 Blue 4" Baseboard Molding Blue M Y* N NA 

33 Mastic to Beige 4" Baseboard Molding --- M Y* N NA 

34 Beige 4" Baseboard Molding Beige M Y* N NA 

35 White Sink Undercoating White  M Y* N NA 

36 Wall Partition Insulation --- M Y* Y NA 

37 2"x4" Light Texture Ceiling Tile White M N N 12, 13 

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile --- M Y* Y NA 

39 Grout to 1"x1" White Ceramic Wall Tile White M Y* Y NA 

40 Black Sink Undercoating Black  M Y N 30, 31 

41 Pink Sink Undercoating Pink M Y N 32, 33 

42 Mastic to 12"x12" Brown Marble Floor Tile --- M Y* N NA 

43 12"x12" Brown Marble Floor Tiles Brown  M Y* N NA 

44 White Metal Fire door Insulation With Window --- M Y* N NA 

TSI = Thermal System Insulation  S = Surfacing  M = Miscellaneous 
*  - Assumed ACM    NA = Not Applicable 



565 Taxter Road, Suite 510 
Elmsford, New York 10523 

 

 

HOMOGENEOUS AREA SHEET 

Client: Putnam Valley Central School District  Project Site: Putnam Valley Middle School       Page 3 of 4 
 
 
Inspector(s):Drew Cheskin    Man. Planner(s): Drew Cheskin   Project #: 2042839.062  

 
HA # Homogenous Area Description Color Material 

Type 
ACM Friable Serial #s 

45 Mastic to 12"x12" Beige Marble --- M Y* N NA 

46 12"x12" Beige Marble Beige M Y* N NA 

47 Mastic to 12"x12" White With Grey Speckle Floor 
Tile --- M Y* N NA 

48 12"x12" White With Grey Speckle Floor Tile White M Y* N NA 

49 Wall Block Mortar Brown/Grey M N Y 42, 43 

50 Mastic to 12"x12"  Blue Marble Boarder Tiles --- M Y* N NA 

51 12"x12"  Blue Marble Boarder Tiles Blue M Y* N NA 

52 White 2'x2' Serpentine Ceiling Tile White M N N 16, 17 

53 1'x1' Texture Ceiling Tile White M N N 06, 07 

54 Vapor Barrier Under Wood Floor Black M Y* N NA 

55 Black Cloth Duct Insulation Black M N Y 46, 47 

56 Waterproofing Tar To External Interior Wall Black M Y* N NA 

57 Brown Linoleum Flooring Brown M N N 50, 51 

58 Freezer Gasket Material & Insulation --- M Y* Y NA 

59 Electrical Panels & Wire Insulation --- M Y* Y NA 

60 Mudded Joint Pipe to Fiberglass Pipe Insulation Grey TSI N Y 01, 02, 03 

61 White 2'x4' Tectum Ceiling Tile White  M Y* N NA 

62 Gypsum Ceiling Board Grey M Y* Y NA 

63 Joint Compound to Gypsum Ceiling Board White M Y* Y NA 

64 White 2'x4' Heavy Texture Ceiling Tile White M N N 14, 15 

65 Mastic to 12"x12" Beige With Black Streaks Floor 
Tile --- M Y* N NA 

66 12"x12" Beige With Black Streaks Floor Tile Beige M Y* N NA 

TSI = Thermal System Insulation  S = Surfacing  M = Miscellaneous 
*  - Assumed ACM    NA = Not Applicable 



565 Taxter Road, Suite 510 
Elmsford, New York 10523 

 

 

HOMOGENEOUS AREA SHEET 
 

Client: Putnam Valley Central School District  Project Site: Putnam Valley Middle School       Page 4 of 4 
 
 
Inspector(s):Drew Cheskin    Man. Planner(s): Drew Cheskin   Project #: 2042839.062  

 
HA # Homogenous Area Description Color Material 

Type 
ACM Friable Serial #s 

67 Black Laboratory Countertop Black M Y* N NA 

68 White 2'x2' Solid Ceiling Tile White M N N 18, 19 

69 Light Brown Particle Boards Light Brown M Y* N NA 

70 Mastic to 12"x12" Beige Speckle Tiles --- M Y* N NA 

71 12"x12" Beige Speckle Tiles Beige M Y* N NA 

72 Flange Gasket Red M N N 04, 05 

73 White Joint Compound to Gypsum Wall Board White M N Y 24, 25 

74 White Gypsum Wall Board  White M N Y 26, 27 

75 White Sealant to Fiberglass Pipes White M N N 44, 45 

76 Black/Brown Paper Insulation to Outer Walls Black/Brown M N N 48, 49 

77 12”x12” Brown Floor Tiles  Brown M Y N 54, 55 

78 Black Mastic to 12”x12” Brown Floor Tiles Black M N N 52, 53 

79 12”x12” Tan Marble Floor Tiles Tan M Y N 64, 65 

80 Mastic to 12”x12” Tan Marble Black M N N 62, 63 

81 Caulking to Elevator Frame White M N N 03, 04 

82 Thin Wire Insulation Multi-Colored TSI N Y 05, 06 

83 Thick Cable Insulation Black  TSI N Y 07, 08 

84 Duct Vibration Cloth Black M Y* Y NA 

85 Electrical Panel  --- M Y* N NA 

86 Electrical Wiring associated with Electrical Panel --- TSI Y* Y NA 

87 Mastic to Sound Board Wall --- M Y* N NA 

88 Stone Flooring Backing Brown M Y* Y NA 

89 Interior Door Caulking to Glass Doors Brown M Y* N NA 

90 Ceiling Plaster, White & Brown Coats --- S Y* Y NA 

TSI = Thermal System Insulation  S = Surfacing  M = Miscellaneous 
*  - Assumed ACM    NA = Not Applicable 



PUTNAM VALLEY MIDDLE SCHOOL

Remove Repair O&M

1003
Open Basement 
Area 

79 12”x12” Tan Marble Floor Tiles 900 SF X - - 900 SF
No tile present. Mastic 

remnants

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

84 Duct Vibration Cloth 10 SF 7 - - 10 SF

86 Electrical Panel 5 SF X - - 5 SF

85 Electrical Wiring associated with Electrical Panel 6LF 7 - - 6LF

1004 Electrical Room 86 Electrical Panel 5 SF X - - 5 SF

85 Electrical Wiring associated with Electrical Panel 6LF 7 - - 6LF

1005 Stair Landings 26 Mastic to 12"x12" Blue Marble Floor Tile X - -

27 12"x12" Blue Marble Floor Tile X - -

28 12"x12" Border Dark Blue Floor Tile X - -

29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

42 Mastic to 12"x12" Brown Marble Floor Tile X - -

43 12"x12" Brown Marble Floor Tiles X - -

31 Mastic to Blue 4" Baseboard Molding X - -

32 Blue 4" Baseboard Molding X - -

1006 Elevator 77 12”x12” Brown Floor Tiles 25 SF X - - 25 SF

2118 Chorus Room 118 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

87 Mastic to Sound Board Wall 300 SF X - - 300 SF

56 Waterproofing Tar To External Interior Wall 400 SF X - - 400

16 White Duct Sealant 1 SF X - - 1 SF

2120 Music Room 120 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 42 SF 7 - - 42 SF

16 White Duct Sealant 1 SF X - - 1 SF

2140 Science Room 140 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

44 White Metal Fire door Insulation With Window 21 SF 7 - - 21 SF

14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

16 White Duct Sealant 21 SF X - - 21 SF

2141
School Psychologist 
Room 141

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 120 SF X - - 120 SF

160 SF

35 SF

30 SF

26 SF

330 SF

CommentSpace ID
Description / 

Common Name
HA HA Description Quantity Assesment

Response Action

90 SF

96 SF

20 SF

160 SF

31 SF

90 SF

96 SF

20 SF

160 SF

31 SF

225 SF

330 SF

26 SF

225 SF

30 SF

160 SF

35 SF

No baseboard molding 
present. Mastic remnants

1 of 14



PUTNAM VALLEY MIDDLE SCHOOL

Remove Repair O&M

CommentSpace ID
Description / 

Common Name
HA HA Description Quantity Assesment

Response Action

2142 Home Ed Room 142 65
Mastic to 12"x12" Beige With Black Streaks 
Floor Tile

X - -

66 12"x12" Beige With Black Streaks Floor Tile X - -

4 White Gpysum  Wall Board 7 - -

5 Beige Joint Compound to Gpysum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

40 Black Sink Undercoating 3 SF 7 - - 3 SF

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 145 SF X - - 145 SF

2145 Art Room 145 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

41 Pink Sink Undercoating 2 SF 7 - - 2 SF

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 175 SF X - - 175 SF

2145A Room 145A 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 40 SF X - - 40 SF

2145B Closet In Room 145 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

2146 Room 146 Foyer 6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

2146A
Room 146 A 
Physical Therapy

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

44 White Metal Fire door Insulation With Window 21 SF X - - 21 SF

2146B
Room 146B 
Classroom

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

24 White Metal Fire door Insulation With Window 21 SF X - - 21 SF

2146C
Room 146C 
Computer Lav

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding 84 SF X - - 84 SF

7 Black 4" Baseboard Molding 84 SF X - - 84 SF

24 White Metal Fire door Insulation With Window 63 SF X - - 63 SF

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 200 SF X - - 200 SF

690 SF

1,100 SF

200 SF

30 SF

1,200 SF

16 SF

20 SF

320 SF

15 SF

48 SF

270 SF

15 SF

100 SF

840 SF

690 SF

100 SF

840 SF

1,100 SF

200 SF

30 SF

1,200 SF

15 SF

16 SF

320 SF

20 SF

48 SF

270 SF

15 SF

16"x16" White Speckled 
Floor Tile Observed 

2 of 14



PUTNAM VALLEY MIDDLE SCHOOL

Remove Repair O&M

CommentSpace ID
Description / 

Common Name
HA HA Description Quantity Assesment

Response Action

2147 Copy Room 45 Mastic to 12"x12" Beige Marble X - -

46 12"x12" Beige Marble X - -

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

14 Wood Fire door Insulation Without Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

2148 Girl's Bathroom 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 7 - -

39 Grout to 1"x1" White Ceramic Wall Tile 7 - -

16 White Duct Sealant 1 SF X - - 1 SF

2149 Boy's Bathroom 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 7 - -

39 Grout to 1"x1" White Ceramic Wall Tile 7 - -

16 White Duct Sealant 1 SF X - - 1 SF

2150 Room 150 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 120 SF X - - 120 SF

2150A Closet In Room 150 19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

2151
Cafeteria/ 
Auditorium

47
Mastic to 12"x12" White With Grey Speckle 
Floor Tile

X - -

48 12"x12" White With Grey Speckle Floor Tile X - -

50
Mastic to 12"x12" Blue with White Marble Floor 
Tile

X - -

51 12"x12" Blue with White Marble Floor Tile X - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 84 SF 7 - - 84 SF

2151B Kitchen 44 White Metal Fire door Insulation With Window 21 SF 7 - - 21 SF

58 Freezer Gasket Material & Insulation 150 SF 7 - - 150 SF

59 Electrical Panels & Wire Insulation 20 SF 7 - - 20 SF
16 White Duct Sealant 1 SF X - - 1 SF

2152 Stage 13 Brown Fire door Insulation With Window 42 SF 7 - - 42 SF

44 White Metal Firedoor Insulation With Window 21 SF 7 - - 21 SF

54 Vapor Barrier Under Wood Floor 1,300 SF X - - 1,300 SF

2153
Faculty Dining 
Room

42 Mastic to 12"x12" Brown Marble Floor Tile X - -

43 12"x12" Brown Marble Floor Tiles X - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

15 SF

175 SF

135 SF

70 SF

500 SF

350 SF

200 SF

22 SF

7 SF

120 SF

90 SF

120 SF

90 SF

7 SF

70 SF

500 SF

200 SF

350 SF

22 SF

175 SF

135 SF

15 SF

70 SF 70 SF

500 SF 500 SF

2,300 SF 2,300 SF

16"x16" White Speckled 
Floor Tile Observed 

3 of 14



PUTNAM VALLEY MIDDLE SCHOOL

Remove Repair O&M

CommentSpace ID
Description / 

Common Name
HA HA Description Quantity Assesment

Response Action

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 200 SF X - - 200 SF

2154 Slop Sink 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

2155 Faculty Bathroom 14 Brown Fire door Insulation With  No Window 21 SF 7 - - 21 SF

22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

16 White Duct Sealent 1 SF X - - 1 SF

2156 Faculty Bathroom 14 Brown Fire door Insulation With  No Window 21 SF 7 - - 21 SF

22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

16 White Duct Sealant 1 SF X - - 1 SF

2157 Custodian Office 42 Mastic to 12"x12" Brown Marble Floor Tile X - -

43 12"x12" Brown Marble Floor Tiles X - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

41 Pink Sink Undercoating 1 SF X - - 1 SF

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 40 SF X - - 40 SF

2158 Boy's Locker Room 13 Brown Fire door Insulation With Window 42 SF 7 - - 42 SF

16 White Duct Sealant 1 SF X - - 1 SF

2159 Girl's Locker Room 13 Brown Fire door Insulation With Window 42 SF 7 - - 42 SF

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

16 White Duct Sealant 1 SF X - - 1 SF

2160 Gymnasium 6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

44 White Metal Fire door Insulation With Window 84 SF 7 - - 84 SF

61 White 2'x4' Tectum Ceiling Tile 8,000 SF

54 Vapor Barrier Under Wood Floor 8,000 SF X - - 8,000 SF

2160A
Plenum to 
Gymnasium

- Non-Accessible - - - - -

2161 Boy's Athletic Office 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 7 - -

39 Grout to 1"x1" White Ceramic Wall Tile 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

47
Mastic to 12"x12" White With Grey Speckle 
Floor Tile

X - -

48 12"x12" White With Grey Speckle Floor Tile X - -

35 SF

14 SF

100 SF

10 SF

90 SF

13 SF

140 SF

40 SF

21 SF

21 SF

150 SF

40 SF

21 SF

21 SF

150 SF

35 SF

14 SF

100 SF

10 SF

90 SF

13 SF

140 SF
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13 Brown Fire door Insulation With Window 42 SF 7 - - 42 SF

62 Gypsum Ceiling Board 7 - -

63 Joint Compound to Gypsum Ceiling Board 7 - -

16 White Duct Sealant 1 SF X - - 1 SF

2162 Boy's Storage Room 19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

47
Mastic to 12"x12" White With Grey Speckle 
Floor Tile

X - -

48 12"x12" White With Grey Speckle Floor Tile X - -

13 Brown Fire door Insulation With Window 42 SF 7 - - 42 SF

16 White Duct Sealant 1 SF X - - 1 SF

2163 Girl's Athletic Office 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 7 - -

39 Grout to 1"x1" White Ceramic Wall Tile 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

47
Mastic to 12"x12" White With Grey Speckle 
Floor Tile

X - -

48 12"x12" White With Grey Speckle Floor Tile X - -

13 Brown Fire door Insulation With Window 42 SF 7 - - 42 SF

62 Gypsum Ceiling Board 7 - -

63 Joint Compound to Gypsum Ceiling Board 7 - -

16 White Duct Sealant 1 SF X - - 1 SF

2164 Girl's Storage Room 19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

47
Mastic to 12"x12" White With Grey Speckle 
Floor Tile

X - -

48 12"x12" White With Grey Speckle Floor Tile X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

2165 Boy's Shower 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 7 - -

39 Grout to 1"x1" White Ceramic Wall Tile 7 - -

90 Ceiling Plaster, White & Brown Coats 250 SF 7 - - 250 SF

2165A
Plenum To Boy's 
Shower

- Non-Accessible - - - - -

2166 Girl's Shower 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 7 - -

39 Grout to 1"x1" White Ceramic Wall Tile 7 - -

90 Ceiling Plaster, White & Brown Coats 250 SF 7 - - 250 SF

2166A
Plenum To Girl's 
Shower

- Non-Accessible - - - - -

250 SF

300 SF

250 SF

300 SF

13 SF

10 SF

90 SF

13 SF

140 SF

10 SF

13 SF

150 SF

10 SF

150 SF

10 SF

13 SF

150 SF

250 SF

300 SF

10 SF

90 SF

13 SF

140 SF

10 SF

13 SF

150 SF

250 SF

300 SF
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2182 Science Room 182 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

67 Black Labortory Countertop 300 SF X - - 300 SF

69 Light Brown Particle Boards 36 SF X - - 36 SF

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 240 SF X - - 240 SF

2183 Main Office 29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

2184 Shredding Room 29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 220 SF X - - 220 SF

2185 Principal's Office 29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

2186 Copy Room 29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

2187 Science Room 187 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

67 Black Labortory Countertop 300 SF X - - 300 SF

69 Light Brown Particle Boards 36 SF X - - 36 SF

2187A Server Room 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

2187B
Laboratory Office 
Room

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

16 SF

216 SF

860 SF

151 SF

375 SF

120 SF

32 SF

120 SF

40 SF

200 SF

270 SF

60 SF

40 SF

600 SF

151 SF

32 SF

16 SF

40 SF

16 SF

216 SF

860 SF

151 SF

375 SF

120 SF

120 SF

40 SF

200 SF

270 SF

60 SF

32 SF

16 SF

600 SF

151 SF

32 SF
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68 White 2'x2' Solid Ceiling Tile 128 SF X - - 128 SF

44 Metal Fire door Insulation With Window 21 SF 7 - - 21 SF

67 Black Laboratory Countertop 16 SF X - - 16 SF

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 240 SF X - - 240 SF

2188 Classroom 188 29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

2188A
2 Closet to 
Classroom 188

29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

16 White Duct Sealant 1 SF X - - 1 SF

2189
Counseling Dept 189 
& Offices

29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

50 Mastic to 12"x12"  Blue Marble Boarder Tiles X - -

51 12"x12"  Blue Marble Boarder Tiles X - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

13 Brown Fire door Insulation With Window 84 SF 7 - - 84 SF

16 White Duct Sealant 1 SF X - - 1 SF

56 Waterproofing Tar To External Interior Wall 230 SF X - - 230 SF

2190A Boy's Restroom 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 150 SF 7 - - 150 SF

39 Grout to 1"x1" White Ceramic Wall Tile 370 SF 7 - - 370 SF

16 White Duct Sealant 1 SF X - - 1 SF

2190B Girl's Restroom 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 150 SF 7 - - 150 SF

39 Grout to 1"x1" White Ceramic Wall Tile 370 SF 7 - - 370 SF

16 White Duct Sealant 1 SF X - - 1 SF

280 SF

1,204 SF

150 SF

150 SF

30 SF

40 SF

18 SF

728 SF

30 SF

700 SF

290 SF

131 SF

728 SF

30 SF

280 SF

1,204 SF

700 SF

290 SF

131 SF

30 SF

40 SF

18 SF

150 SF

150 SF
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2191 Faculty Bathroom 14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

16 White Duct Sealant 1 SF X - - 1 SF

2192 Faculty Bathroom 14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

16 White Duct Sealant 1 SF X - - 1 SF

2193 Storage 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 150 SF 7 - - 150 SF

39 Grout to 1"x1" White Ceramic Wall Tile 370 SF 7 - - 370 SF

16 White Duct Sealant 1 SF X - - 1 SF

2194
Handicapped 
Restroom

22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 150 SF 7 - - 150 SF

39 Grout to 1"x1" White Ceramic Wall Tile 370 SF 7 - - 370 SF

16 White Duct Sealant 1 SF X - - 1 SF

2195 Faculty Bathroom 14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

16 White Duct Sealant 1 SF X - - 1 SF

2196 Faculty Bathroom 14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

16 White Duct Sealant 1 SF X - - 1 SF

2197 Slop Sink 14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

2198

Health Office Foyer, 
Nurse's Office, 
Offices 179, 180, 181 
& Patient Room

29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

50 Mastic to 12"x12"  Blue Marble Boarder Tiles X - -

51  12"x12"  Blue Marble Boarder Tiles X - -

150 SF

150 SF

21 SF

21 SF

21 SF

21 SF

900 SF

30 SF

24 SF 24 SF

150 SF

150 SF

21 SF

21 SF

21 SF

21 SF

900 SF

30 SF
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6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 63 SF 7 - - 63 SF

14 Brown Fire door Insulation No Windows 63 SF 7 - - 63 SF

2198A
Bathroom to Nurse's 
Office

22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

2199 Stair Landings 26 Mastic to 12"x12" Blue Marble Floor Tile X - -

27 12"x12" Blue Marble Floor Tile X - -

28 12"x12" Border Dark Blue Floor Tile X - -

29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

42 Mastic to 12"x12" Brown Marble Floor Tile X - -

43 12"x12" Brown Marble Floor Tiles X - -

31 Mastic to Blue 4" Baseboard Molding X - -

32 Blue 4" Baseboard Molding X - -

2200 Technology Office 29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

70 Mastic to 12"x12" Beige Speckle Tiles X - -

71 12"x12" Beige Speckle Tiles X - -

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

19 Mastic to Grey 4" Baseboard Molding X - -

20 Grey 4" Baseboard Molding X - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

14 Brown Fire door Insulation No Windows 42 SF 7 - - 42 SF

2201 1st Floor Corridor 32 Blue 4" Baseboard Molding X - -

31 Mastic to Blue 4" Baseboard Molding X - -

29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

26 Mastic to 12"x12" Blue Marble Floor Tile X - -

27 12"x12" Blue Marble Floor Tile X - -

42 Mastic to 12"x12" Brown Marble Floor Tile X - -

43 12"x12" Brown Marble Floor Tiles X - -

16 White Duct Sealant 10 SF X - - 10 SF

2202
South & South East 
Vestibules

88 Stone Flooring Backing 200 SF 7 - - 200 SF

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

89 Interior Door  Caulking, to Glass Doors 20 LF X - - 20 LF

3200 Classroom 200 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

700 SF

70 SF

400 SF

128 SF

300 SF

42 SF

41 SF

350 SF

80 SF

280 SF

3,700 SF

400 SF

210 SF

140 SF

136 SF

15 SF

128 SF

350 SF

80 SF

280 SF

3,700 SF

400 SF

400 SF

210 SF

140 SF

300 SF

42 SF

41 SF

136 SF

15 SF

700 SF

70 SF
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3201 Classroom 201 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

14 Brown Fire door Insulation No Windows 42 SF 7 - - 42 SF

16 White Duct Sealant 1 SF X - - 1 SF

3202 Classroom 202 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF X - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3203 Classroom 203 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3204 Classroom 204 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3204A Classroom 204A 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

16 White Duct Sealant 1 SF X - - 1 SF

3204B Classrom 204B 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3205 Classroom 205 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

3205A
Closet to Classroom 
205

4 White Gypsum Wall Board X - -

5 Beige Joint Compound to Gypsum Wall Board X - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

14 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3206 Classroom 206 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21

170 SF

17 SF

980 SF

98 SF

750 SF

75 SF

850 SF

85 SF

1,100 SF

81 SF

750 SF

75 SF

910 SF

91 SF

660 SF

66 SF

550 SF

55 SF

1,100 SF

81 SF

750 SF

75 SF

910 SF

91 SF

660 SF

980 SF

98 SF

66 SF

550 SF

55 SF

750 SF

75 SF

850 SF

85 SF

170 SF

17 SF
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3206A
Closet to Classroom 
206

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3207 Classroom 207 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

3207A
Closet to Classroom 
207

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

16 White Duct Sealent 1 SF X - - 1 SF

3208 Classroom 208 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

3208A
Closet to Classroom 
208

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3209 Classroom 209 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 7 - - 21

3209A
Closet to Classroom 
209

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3210 Classroom 210 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

3210A
Closet to Classroom 
210

4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

6 SF

910 SF

91 SF

60 SF

6 SF

800 SF

80 SF

60 SF

6 SF

750 SF

75 SF

60 SF

6 SF

210 SF

21 SF

700 SF

70 SF

60 SF

210 SF

21 SF

700 SF

70 SF

60 SF

6 SF

910 SF

91 SF

60 SF

6 SF

800 SF

80 SF

60 SF

6 SF

750 SF

75 SF

60 SF

6 SF
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14 Brown Fire door Insulation No Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3211 Classroom 211 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3212 Classroom 212 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3212A Classroom 212A 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3213 Classroom 213 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3214 Classroom 214 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3215 Classroom 215 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

13 Brown Fire door Insulation With Window 21 SF 7 - - 21 SF

16 White Duct Sealant 1 SF X - - 1 SF

3219 Slop Sink 4 White Gypsum Wall Board 7 - -

5 Beige Joint Compound to Gypsum Wall Board 7 - -

22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

3220 Boy's Bathroom 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

111 SF

150 SF

700 SF

70 SF

10 SF

40 SF

900 SF

90 SF

960 SF

96 SF

860 SF

86 SF

860 SF

86 SF

1,100 SF

70 SF

1,100 SF

10 SF

40 SF

900 SF

90 SF

960 SF

96 SF

860 SF

86 SF

860 SF

86 SF

111 SF

700 SF

150 SF

12 of 14
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38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 7 - -

39 Grout to 1"x1" White Ceramic Wall Tile 7 - -

16 White Duct Sealant 1 SF X - - 1 SF

3221 Girl's Bathroom 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 7 - -

39 Grout to 1"x1" White Ceramic Wall Tile 7 - -

16 White Duct Sealant 1 SF X - - 1 SF

3222 Faculty Bathroom 14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

16 White Duct Sealant 1 SF X - - 1 SF

3223 Boy's Bathroom 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 7 - -

39 Grout to 1"x1" White Ceramic Wall Tile 7 - -

16 White Duct Sealant 1 SF X - - 1 SF

3224 Girl's Bathroom 22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

38 Mortar/Mastic to 1"x1" White Ceramic Wall Tile 7 - -

39 Grout to 1"x1" White Ceramic Wall Tile 7 - -

16 White Duct Sealant 1 SF X - - 1 SF

3225 Faculty Bathroom 14 Brown Fire door Insulation No Windows 21 SF 7 - - 21 SF

22
Mortar/Mastic to 1"x1" White Ceramic Floor 
Tile

7 - -

23 Grout to 1"x1" White Ceramic Floor Tile 7 - -

25
 Waterproofing Under 1"x1" White Ceramic 
Floor Tile

X - -

16 White Duct Sealant 1 SF X - - 1 SF

3226 Library/Copy Room 6 Mastic to Black 4" Baseboard Molding X - -

7 Black 4" Baseboard Molding X - -

26 Mastic to 12"x12" Blue Floor Tiles 1150 SF X - - 1150 SF

27 12"x12" Blue Marble Floor Tile 900 SF X - - 900 SF

28 12"x12" Border Dark Blue Floor Tile 250 SF X - - 250 SF

29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

31 Mastic to Blue 4" Baseboard Molding X - -

32 Blue 4" Baseboard Molding X - -

35 White Sink Undercoating 1 SF 7 - - 1 SF

36 Wall Partition Insulation 515 SF 7 - - 515 SF

16 White Duct Sealant 1 SF X - - 1 SF

5 SF

150 SF

370 SF

150 SF

370 SF

21 SF

370 SF

150 SF

400 SF

150 SF

370 SF

21 SF 21 SF

400 SF

5 SF

150 SF

370 SF

150 SF

370 SF

21 SF

150 SF

370 SF

150 SF

370 SF
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3229 3rd Floor Corridor 32 Blue 4" Baseboard Molding X - -

31 Mastic to Blue 4" Baseboard Molding X - -

29
Mastic to 12"x12" White With Brown Speckle 
Floor Tile

X - -

30 12"x12" White With Brown Speckle Floor Tile X - -

26 Mastic to 12"x12" Blue Marble Floor Tile X - -

27 12"x12" Blue Marble Floor Tile X - -

42 Mastic to 12"x12" Brown Marble Floor Tile X - -

43 12"x12" Brown Marble Floor Tiles X - -

16 White Duct Sealant 10 SF X - - 10 SF

500 SF

2,500 SF

200 SF

200 SF

500 SF

2,500 SF

200 SF

200 SF

X. = Not Applicable ( Material is Nonfriable Surfacing or Miscellaneous Material )

ASSESSMENT CATEGORIES
1. = Damaged or Significantly Damaged TSI ACBM
2. = Damaged Friable Surfacing ACBM
3. = Significantly Damaged Friable Surfacing ACBM
4. = Damaged or Significantly Damaged Friable Miscellaneous ACBM
5. = ACBM with Potential for Damage
6. = ACBM with Potential for Significant Damage
7. = Any Remaining Friable ACBM or Friable Suspect ACBM

14 of 14



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 02 41 19 - 1 Selective Demolition 
 

SECTION 02 41 19 

SELECTIVE DEMOLITION AND ALTERATION WORK 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the selective demolition and alteration work as shown on the drawings and/or 
specified herein, including, but not limited to, the following: 

1. Alterations, selective demolition and removals as noted on drawings and as 
required to accommodate new construction. 

2. Patch vinyl composition tile (VCT) in Corridor A and Corridor B adjacent to work 
area. 

3. Removal of debris. 

4. Protection of existing building and spaces to remain, and shoring of the structure 
as required for structural integrity and personal safety. 

5. Temporary coverage passageways. 

6. Patching and refinishing of existing surfaces damaged as a result of this work. 

7. Protection. 

1.3 QUALITY ASSURANCE 

A. The Contractor shall comply with the requirements of all applicable Federal, State and 
local safety and health regulations regarding the demolition of structures including 
ANSI/NFPD 241-Building Construction and Demolition Operations. 

B. The Contractor shall be responsible for any damage to any adjacent structures or 
buildings to remain. 

C. Qualifications:  Qualifications of Contractor for work of this Section shall not be less 
than ten (10) years of field experience in work of this nature. 

D. Professional Engineering:  The Contractor shall retain the services of a Professional 
Engineer licensed in the State of New York, who shall design and supervise installation 
of all underpinning and shoring. 
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1.4 RELATED SECTIONS 

A. Alteration and removal requirements for mechanical and electrical work - Mechanical 
and Electrical Sections. 

1.5 SUBMITTALS 

A. Schedule of Demolition Operations:  Submit demolition procedures and operational 
sequence for Architect's review prior to start of work.  Submit a written request to 
Architect well in advance of executing any cutting or alteration which affects: 

1. The work of tying in or connecting to operational systems of the building, including 
electrical, mechanical and security systems. 

2. The work of the Owner or any separate Contractor. 

3. The structural value or integrity of any element of the project or of adjacent 
structures. 

4. The integrity or effectiveness of weather-exposed and moisture-resistant elements 
or systems. 

5. The efficiency, operational life, maintenance, or safety of operational elements or 
systems. 

B. Notice of Differing Conditions:  Submit a written notification if, during the work of 
demolition and cutting, conditions are discovered which significantly vary from those 
shown on the drawings.  Do not commence work until approval of Architect. 

C. Shop Drawings:  Submit the following prior to starting work: 

1. Submit for Architect's information shop drawings indicating location and typical 
construction details of temporary dustproof and weatherproof partitions. 

2. Submit drawings of temporary structural shoring, bracing, framing or support, for 
the information of the Architect.  Such drawings will be reviewed by the Structural 
Engineer for the effects of such temporary members on the structural elements to 
remain.  These drawings shall include the reason for such temporary members, 
the location, the direction and magnitude of design reaction forces on existing 
structure, and details showing how these reaction forces will be applied to the 
existing structure. 

a. Shop drawings shall be submitted with the Seal of the P.E. engaged by 
Contractor; P.E. must be licensed in the State of New York. 

b. The Architect will receive acknowledgment for concepts shown.  Such 
acknowledgments shall be of the concept only and not of actual capacities or 
structural design and shall not in any way diminish or limit the Contractor's 
responsibility for the quality and performance of the work and for protecting 
existing structures and facilities. 
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1.6 SPECIAL PRECAUTION 

A. Hazardous materials may be encountered during demolition operations including 
asbestos; comply with applicable regulations, laws, and ordinances concerning 
removal, handling, and protection against exposure or environmental pollution. 

1.7 JOB CONDITIONS 

A. Condition of Structure 

1. The Contractor for the work of this Section shall be held to have visited the site, 
examined the premises, determined for himself the existing conditions, character 
of equipment and facilities needed for the performance of the work, and all matters 
which may in any way affect the work before submitting a bid. 

a. Information regarding existing construction or conditions is based on 
available record drawings which may or may not truly reflect existing 
conditions.  Such information is included on the assumption that it may be of 
interest to the Contractor, but the Architect, Owner and their consultants do 
not assume responsibility for its accuracy or completeness. 

b. Notify the Architect if, during the course of demolition, conditions are 
discovered which significantly vary from those shown on the drawings.  Do 
not proceed until authorized by Architect. 

 
2. The Contractor shall accept the condition of the site and structures as found.  The 

Architect and Owner assume no responsibility for condition of site or structures nor 
the continuation of the condition existing at time of bidding or thereafter. 

B. Areas of building to be demolished or altered will be vacated and discontinued in use 
prior to the start of the work. 

1. Surrounding areas of the building shall remain operational by the Owner. 

C. Partial Removal 

1. Items of savable value to the Contractor may be removed from the structure as the 
work progresses.  Salvaged items must be transported from the site as they are 
removed. 

2. Storage or sale of removed items on the site will not be permitted. 

D. Explosives:  The use of explosives will not be permitted. 

E. Traffic 

1. Conduct demolition operations and the removal of debris to ensure minimum 
interference with roads, streets, walks and other adjacent occupied or used 
facilities. 

2. Do not close or obstruct streets, walks or other occupied or used facilities without 
permission from authorities having jurisdiction.  Provide alternate routes around 
closed or obstructed traffic ways if required by governing regulations. 
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F. Utilities 

1. Refer to Division 22 and 26 of the specifications for special requirements 
concerning utilities and services. 

2. Maintain any existing utilities required to remain; keep in service and protect 
against damage during demolition operations. 

3. Do not interrupt existing utilities serving occupied or used facilities, except when 
authorized in writing by authorities having jurisdiction.  Provide temporary services 
during interruptions to existing utilities, as acceptable to the governing authorities. 

4. Disconnect and seal any abandoned utilities before starting demolition operations.  
Coordinate all work with local utility companies having jurisdiction. 

1.8 SCHEDULING 

A. Before commencing any alteration or demolition work, submit for review by the 
Architect, and approval of the Owner, a schedule showing the commencement, the 
order, and the completion dates for the various parts of this work. 

B. Before starting any work relating to existing utilities (electrical, sewer, water, heat, gas, 
fire lines, etc.) that will temporarily discontinue or disrupt service to the structures to 
remain, notify the Architect and the Owner 7 days in advance and obtain the Owner's 
approval in writing before proceeding with this phase of the work. 

PART 2 PRODUCTS 

Refer to Part 3 - Execution, for Product Requirements 

PART 3 EXECUTION 

3.1 PROTECTION 

A. Take full precautions to protect workmen, passersby or any other persons from falling 
debris and other hazards of demolition operations. 

B. Execute demolition work to insure protection of existing portions of building to remain 
against damages which might occur from falling debris or other cause.  Do not interfere 
with use of adjacent occupied buildings and areas.  Maintain free, safe passage to and 
from occupied adjacent buildings. 

C. Materials Placement:  Do not load structure with weight that will endanger, overload or 
cause excessive deflection of the existing structure, or that will damage finished 
surfaces adjacent to and/or supported by the existing structure, except portions being 
removed. 

D. Construction Operations:  Do not employ any construction operation, equipment or 
vehicles that will endanger, overload or cause excessive deflection of the existing 
structure, or that will damage finished surfaces adjacent to and/or supported by the 
existing structure, except portions being removed. 
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E. Take precautions to guard against movement, settlement, damage, or collapse of any 
part of building, sidewalks, adjacent property or street passages; be liable for any such 
movement, settlement or collapse.  If such damage does accidentally occur, Contractor 
shall repair promptly at no cost to Owner. 

F. Provide the necessary safeguards to prevent accidents, to avoid all necessary hazards 
and protect the public, the work and property at all times, including Saturdays, 
Sundays, and holidays. 

G. Be responsible for any and all damages which may arise or occur to any party 
whatsoever by reason of the neglect in providing proper lights, guards, barriers, or any 
other safeguards to prevent damage to property, life and limb. 

H. Make such explorations and probes as are necessary to ascertain any required 
protective measures before proceeding with demolition and removal.  Give particular 
attention to shoring and bracing requirements so as to prevent any damage to existing 
construction. 

1. Provide interior and exterior shoring, bracing, or support to prevent movement or 
settlement or collapse of structures to be demolished and adjacent facilities to 
remain.  The Contractor's Professional Engineer shall advise on bracing, shoring, 
underpinning, or other structural requirements.  The Contractor shall bear all 
responsibility for prevention of movement or other structural fault. 

2. The Contractor shall restore, by repair or otherwise, the portions of structure or 
their contents altered by the Contractor in furtherance of his underpinning and 
support operations.  Restoration shall be completed to the conditions which 
existed prior to the start of the work.  Any damage caused by inadequate support 
shall also be restored by the Contractor at no cost to the Owner. 

I. Provide, erect and maintain catch platforms, lights, barriers, weather protection, 
warning signs, and other items as required for proper protection of the workmen 
engaged in demolition and alteration operations, occupants of the building, public and 
adjacent property.  Any damage caused by the Contractor's operations shall be 
promptly repaired by the Contractor at no cost to the Owner. 

J. Provide and maintain temporary protection of the existing structure designated to 
remain where demolition, removal, and new work are being done, connections made, 
materials handled, or equipment moved. 

K. Take necessary precautions to prevent dust and dirt from rising.  Protect unaltered 
portions of the existing building affected by the operations under this Section by 
dustproof partitions and other adequate means. 

L. Provide adequate fire protection in accordance with local Fire Department 
requirements. 

M. Do not close or obstruct walkways, passageways, or stairways.  Do not store or place 
materials in passageways, stairs, or other means of egress.  Conduct operations with 
minimum traffic interference. 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 02 41 19 - 6 Selective Demolition 
 

N. Be responsible for any damage to the existing structure or contents by reason of the 
insufficiency of protection provided. 

O. Erect temporary covered passageways at street level as required by authorities having 
jurisdiction. 

P. Promptly repair damages caused to adjacent facilities by demolition operations at no 
cost to the Owner. 

Q. Provide and maintain weather protection at exterior openings so as to fully protect the 
interior premises against damage from the elements until such openings are closed by 
new construction. 

3.2 INSPECTION 

A. Verify that areas of demolition work are protected and that temporary dustproof 
partitions have been installed. 

B. Verify that construction to be removed is not load bearing or has been properly braced, 
framed or supported. 

C. Inspect existing conditions of the project, including elements subject to damage or to 
movement during demolition and cutting. 

D. After uncovering work, inspect the conditions affecting the installation or performance 
of the work. 

1. Report differing or questionable conditions to the Architect in writing; do not 
proceed with the work until the Architect has provided further instructions. 

3.3 PREPARATION 

A. Provide adequate temporary support as necessary to assure the structural value or 
integrity of the affected portion of the work 

B. Provide devices and methods to protect other portions of the project from damage. 

C. Pollution Controls 

1. Use water sprinkling, temporary enclosures, and other suitable methods to limit the 
amount of dust and dirt rising and scattering in the air to the lowest practical level.  
Comply with governing regulations pertaining to environmental protection. 

a. Do not use water when it may create hazardous or objectionable conditions 
such as ice, flooding, and pollution. 

 
2. Clean adjacent structures and improvements of dust, dirt and debris caused by 

demolition operations.  Return adjacent areas to condition existing prior to the start 
of the work. 

3. Provide drainage for temporary water use. 
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3.4 DEMOLITION AND CUTTING 

A. Selectively demolish existing construction in conformance with the drawings and these 
specifications. 

1. Execute cutting and demolition by methods which will prevent damage to other 
work and will provide proper surface to receive installation of work by others and 
patching of finish surfaces. 

2. Do all cutting or removal so as to leave neat, true, plumb and square edges, at 
edges to remain.  Use carborundum or diamond saw equipment for cutting 
masonry, concrete and stone work, where edges or surfaces are to remain. 

3. Do not cut or remove construction which might weaken or impair the structural 
integrity or strength of the structural framing or support systems which are to 
remain. 

4. Demolish and remove materials as shown on the drawings without damage to the 
remaining parts of the structure or mechanical/electrical/utility systems. 

5. Remove materials so as to not impose excessive loads in supporting walls, floors 
or framing and so as not to damage remaining undemolished portions of the 
structure. 

6. Where portions of structures are to be removed, remaining portions shall be 
protected from damage and prepared to fit new construction.  Damage to portions 
of structures to remain shall be repaired. 

7. Reinforcing steel in existing structures shall be left in place, cleaned and aligned to 
provide tie with new work. 

8. Existing waterproofing systems and flashings shall be carefully exposed and 
protected to maintain workable conditions of fitting new work with existing 
construction. 

9. Proceed with demolition in a systematic manner. 

10. Demolish concrete and masonry in small sections. 

11. Remove structural framing members and lower to ground by means of hoists, 
derricks, or other suitable methods. 

B. Shoring 

1. Design, provide, erect and maintain necessary temporary shoring, bracing, 
framing, or support where load bearing structural or supporting members are 
removed or weakened by cuts or openings or are subject to damage from 
demolition operations, and otherwise as required for safety or to protect finish 
surfaces from damage. 

2. Construction and adequacy of the shoring shall be the entire responsibility of the 
Contractor.  Any damage caused by the inadequacy of the shoring or other 
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support shall be the responsibility of the Contractor to remedy at no additional 
expense to the Owner. 

3. Shoring and bracing shall remain until new structural framing and/or supports are 
installed.  Coordinate operations fully with other trades. 

4. Be ready at any time to promptly provide, add to, or strengthen temporary shoring, 
bracing, or support for existing work, in case existing construction begins to show 
signs of structural stress. 

3.5 WORKMANSHIP STANDARDS FOR ALTERATION AND REMOVAL WORK 

A. Cut, remove, alter, temporarily remove and replace, or relocate existing work as 
required for performance of the work.  Perform such work required with due care, 
including shoring and bracing. 

B. Coordinate patching involving the various trades whether or not specifically mentioned 
in the respective specification Sections. 

C. Materials or items demolished and not designated to become the property of the 
Owner or to be reinstalled shall become the property of the Contractor and shall be 
removed from the Owner's property. 

D. Execute the work in a careful and orderly manner, with the least possible disturbance 
to the public and to the occupants of the adjacent buildings. 

E. In general, demolish masonry in small sections.  Where necessary to prevent collapse 
of any construction, install temporary shores, struts, or bracing. 

F. Materials to be removed by existing elevators shall be put in enclosed containers. 

G. Where existing equipment and/or fixtures are indicated to be reused, repair such 
equipment and/or fixtures and refinish to put in perfect working order.  Refinish as 
directed. 

H. Cut out embedded anchorage and attachment items as required to properly provide for 
patching and repair of the respective finishes. 

I. Confine cutting of existing roof areas designated to remain to the limits required for the 
proper installation of the new work.  Cut and fold back existing roofing.  Cut and 
remove insulation and related items.  Provide temporary weathertight protection as 
required until new roofing and flashings are installed.  Consult the Owner to ascertain if 
existing guarantee bonds are in force and execute the work so as not to invalidate such 
bonds. 

J. Where utilities are removed, relocated or abandoned, cap, valve, plug, or by-pass to 
make complete and working installation. 

K. Restore existing pipe and duct coverings damaged by work under this Contract to 
original undamaged condition. 
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L. Immediately restore to service and repair any damage caused by Contractor's 
workmen to existing pipe and conduits, wires, cables, etc., of utility services or of fire 
protection systems and communications systems which are not scheduled for 
discontinuance or abandonment. 

M. Upon completion of contract, deliver work complete.  Damage that may be caused by 
Contractor or Contractor's workmen to existing structures designated to remain, 
grounds, and utilities shall be repaired by Contractor and left in as good condition as 
existed prior to damaging. 

N. Restore finish work of floors, walls, and ceilings remaining in place but damaged or 
defaced because of demolition or alteration work to condition equal that which existed 
at beginning of work under this Contract. 

O. Where alteration or removals expose damaged or unfinished surfaces or materials, 
refinish such surfaces or materials, or remove them and provide new or salvaged 
materials to make continuous surfaces uniform. 

P. Perform new work and restore and refinish existing work in conformance with 
applicable requirements of the specifications, except as follows: 

1. Materials for use in repair of existing surfaces, but not otherwise specified, shall 
conform to the highest standards of the trade involved, and be in accordance with 
approved industry standards, and shall be as required to match existing surfaces. 

2. Workmanship for repair of existing materials shall, unless otherwise specified, be 
equal to similar workmanship existing in or adjacent to the space where the work is 
being done. 

3. Installation of salvaged items where no similar items exist shall be done in 
accordance with the highest standards of the trade involved and in accordance 
with approved shop drawings. 

Q. Materials or items designated to become the property of the Owner shall be as shown 
on the drawings.  Remove such items with care and store them in a location at the site 
to be designated by the Owner. 

R. Materials or items designated to be reinstalled shall be as shown on the drawings.  
Remove such items with care under the supervision of the trade responsible for 
reinstallation; protect and store until required.  Replace materials or items damaged in 
their removal with similar new material. 

S. The existing building shall not be used as a work shop.  Neither shall the furnishings or 
equipment in any room be used as work benches.  Should any damage occur during 
the progress of the work to any furniture, fixtures, equipment, or appurtenances 
therein, such damage shall be repaired, replaced or made good by the Contractor 
without extra cost to the Owner. 

T. Where removing existing floor finish and base, remove all adhesive and leave floors 
and walls smooth and flush, ready to receive new finish. 
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U. Finish new and adjacent existing surfaces as specified for new work.  Clean existing 
surfaces of dirt, grease and loose paint before refinishing. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. General 

1. Remove from the site debris, rubbish and other materials resulting from work of 
this Section. 

2. Burning of removed materials from demolished structures will not be permitted on 
the site. 

B. Removal:  Transport materials removed from demolished structures and legally 
dispose of off site.  Pay any and all fees associated with disposal work.  Leave the site 
in an orderly condition to the approval of the Architect. 

3.7 CLEANING UP 

A. Remove debris as the work progresses.  Maintain existing premises in a neat and 
clean condition. 

END OF SECTION 
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SECTION 033000 - CAST-IN-PLACE CONCRETE

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. Section includes cast-in-place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes.

1.3 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. W/C Ratio: The ratio by weight of water to cementitious materials.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials. 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 special inspection and testing and inspecting agency procedures for field 
quality control, concrete finishes and finishing, cold- and hot-weather concreting 
procedures, curing procedures, construction contraction and isolation joints, and 
joint-filler strips, anchor rod and anchorage device installation tolerances, steel 
reinforcement installation, concrete repair procedures, and concrete protection.
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1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.

C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, 
and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup 
spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical 
connections, tie spacing, hoop spacing, and supports for concrete reinforcement.

D. Construction Joint Layout: Indicate proposed construction joints required to construct 
the structure.

1. Location of construction joints is subject to approval of the Architect.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer, manufacturer, and testing agency.

B. Welding certificates.

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

1. Cementitious materials.
2. Admixtures.
3. Form materials and form-release agents.
4. Steel reinforcement and accessories.
5. Fiber reinforcement.
6. Waterstops.
7. Curing compounds.
8. Floor and slab treatments.
9. Bonding agents.
10. Adhesives.
11. Vapor retarders.
12. Semirigid joint filler.
13. Joint-filler strips.
14. Repair materials.

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

1. Aggregates: Include service record data indicating absence of deleterious 
expansion of concrete due to alkali aggregate reactivity.
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E. Formwork Shop Drawings: Prepared by or under the supervision of a qualified 
professional engineer, detailing fabrication, assembly, and support of formwork.

1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping 
formwork, shoring removal, and reshoring installation and removal.

F. Floor surface flatness and levelness measurements indicating compliance with 
specified tolerances.

G. Field quality-control reports.

H. Minutes of preinstallation conference.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified 
as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-
certified Concrete Flatwork Technician.

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C 94/C 94M requirements for 
production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities."

C. Testing Agency Qualifications: An independent agency, qualified according to 
ASTM C 1077 and ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification 
program.

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength 
Testing Technician and Concrete Laboratory Testing Technician, Grade I. 
Testing agency laboratory supervisor shall be an ACI-certified Concrete 
Laboratory Testing Technician, Grade II.

D. Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.4/D 1.4M.

1.8 PRECONSTRUCTION TESTING

A. Preconstruction Testing Service: Engage a qualified testing agency to perform 
preconstruction testing on concrete mixtures.
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1.9 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending 
and damage.

B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, 
and other contaminants.

1.10 FIELD CONDITIONS

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete 
work from physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures.

1. When average high and low temperature is expected to fall below 40 deg F (4.4 
deg C) for three successive days, maintain delivered concrete mixture 
temperature within the temperature range required by ACI 301 (ACI 301M).

2. Do not use frozen materials or materials containing ice or snow. Do not place 
concrete on frozen subgrade or on subgrade containing frozen materials.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 
or chemical accelerators unless otherwise specified and approved in mixture 
designs.

B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and as follows:

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. 
Chilled mixing water or chopped ice may be used to control temperature, 
provided water equivalent of ice is calculated to total amount of mixing water. 
Using liquid nitrogen to cool concrete is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 
Keep subgrade uniformly moist without standing water, soft spots, or dry areas.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A. ACI Publications: Comply with the following unless modified by requirements in the 
Contract Documents:

1. ACI 301 (ACI 301M).
2. ACI 117 (ACI 117M).
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2.2 FORM-FACING MATERIALS

A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, 
and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number 
of joints.

1. Plywood, metal, or other approved panel materials.
2. Exterior-grade plywood panels, suitable for concrete forms, complying with 

DOC PS 1, and as follows:

a. High-density overlay, Class 1 or better.
b. Medium-density overlay, Class 1 or better; mill-release agent treated and 

edge sealed.
c. Structural 1, B-B or better; mill oiled and edge sealed.
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

3. Overlaid Finnish birch plywood.

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved 
material. Provide lumber dressed on at least two edges and one side for tight fit.

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced 
plastic, paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities 
not exceeding specified formwork surface class. Provide units with sufficient wall 
thickness to resist plastic concrete loads without detrimental deformation.

D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist 
plastic concrete loads without detrimental deformation.

E. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally 
sufficient to support weight of plastic concrete and other superimposed loads.

F. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), 
minimum.

G. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.

H. Form-Release Agent: Commercially formulated form-release agent that does not bond 
with, stain, or adversely affect concrete surfaces and does not impair subsequent 
treatments of concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

I. Form Ties: Factory-fabricated, removable or snap-off glass-fiber-reinforced plastic or 
metal form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal.

1. Furnish units that leave no corrodible metal closer than 1 inch (25 mm) to the 
plane of exposed concrete surface.
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2. Furnish ties that, when removed, leave holes no larger than 1 inch (25 mm) in 
diameter in concrete surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing.

2.3 STEEL REINFORCEMENT

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

C. Plain-Steel Wire: ASTM A 1064/A 1064M, as drawn.

D. Deformed-Steel Wire: ASTM A 1064/A 1064M.

E. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated 
from as-drawn steel wire into flat sheets.

F. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.

2.4 REINFORCEMENT ACCESSORIES

A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), 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. Manufacture bar 
supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of 
Standard Practice," of greater compressive strength than concrete and as follows:

1. For concrete surfaces exposed to view, where legs of wire bar supports contact 
forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-
steel bar supports.

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-
coated wire bar supports.

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated 
wire bar supports.

2.5 CONCRETE MATERIALS

A. Source Limitations: Obtain each type or class of cementitious material of the same 
brand from the same manufacturer's plant, obtain aggregate from single source, and 
obtain admixtures from single source from single manufacturer.

B. Cementitious Materials:

1. Portland Cement: ASTM C 150/C 150M, Type I/II.
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2. Fly Ash: ASTM C 618, Class F or C.
3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.

C. Normal-Weight Aggregates: ASTM C 33/C 33M, coarse aggregate or better, graded. 
Provide aggregates from a single source with documented service record data of at 
least 10 years' satisfactory service in similar applications and service conditions using 
similar aggregates and cementitious materials.

1. Maximum Coarse-Aggregate Size:  3/4 inch (19 mm) nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

D. Air-Entraining Admixture: ASTM C 260/C 260M.

E. Chemical Admixtures: Certified by manufacturer to be compatible with other 
admixtures and that do not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete. Do not use calcium chloride or admixtures containing 
calcium chloride.

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

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

F. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic 
inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier 
and minimizing chloride reactions with steel reinforcement in concrete and complying 
with ASTM C 494/C 494M, Type C.

G. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-
set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of 
forming a protective barrier and minimizing chloride reactions with steel reinforcement 
in concrete.

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

2.6 WATERSTOPS

A. Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent 
passage of fluids through joints. Factory fabricate corners, intersections, and 
directional changes.
1. Profile:  Flat dumbbell with center bulb.
2. Dimensions:  6 inches by 3/8 inch thick (150 mm by 10 mm thick); nontapered.
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2.7 VAPOR RETARDERS

A. Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended 
adhesive or pressure-sensitive tape.

2.8 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for 
application to fresh concrete.

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. (305 g/sq. m) when dry.

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet.

D. Water: Potable.

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, dissipating.

2.9 RELATED MATERIALS

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

B. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion or 
styrene butadiene.

C. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature and 
of grade to suit requirements, and as follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete.

D. Reglets: Fabricate reglets of not less than 0.022-inch- (0.55-mm-) thick, galvanized-
steel sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of 
concrete or debris.

E. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch (0.85 
mm) thick, with bent tab anchors. Temporarily fill or cover face opening of slots to 
prevent intrusion of concrete or debris.
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2.10 REPAIR MATERIALS

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to 
match adjacent floor elevations.

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended 
hydraulic cement as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse 
sand as recommended by underlayment manufacturer.

4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested 
according to ASTM C 109/C 109M.

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a 
scarified surface to match adjacent floor elevations.

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended 
hydraulic cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, 
and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse 
sand as recommended by topping manufacturer.

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when 
tested according to ASTM C 109/C 109M.

2.11 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the 
basis of laboratory trial mixture or field test data, or both, according to ACI 301 
(ACI 301M).

1. Use a qualified independent testing agency for preparing and reporting proposed 
mixture designs based on laboratory trial mixtures.

B. Cementitious Materials: Use fly ash, pozzolan, slag cement, and silica fume as needed 
to reduce the total amount of portland cement, which would otherwise be used, by not 
less than 50 percent. Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows:
1. See project General Notes.

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by 
weight of cement.

D. Admixtures: Use admixtures according to manufacturer's written instructions.
1. See project General Notes.
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2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS

A. Footings: Normal-weight concrete.

1. See project General Notes.

2.13 FABRICATING REINFORCEMENT

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

2.14 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce 
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is 
above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete 
according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch 
machine mixer.

1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-
1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before 
any part of batch is released.

2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 
seconds for each additional 1 cu. yd. (0.76 cu. m).

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 FORMWORK INSTALLATION

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 (ACI 301M), 
to support vertical, lateral, static, and dynamic loads, and construction loads that might 
be applied, until structure can support such loads.

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M).
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C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as 
follows: 

1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces.
2. Class B, 1/4 inch (6 mm) for rough-formed finished surfaces.

D. Construct forms tight enough to prevent loss of concrete mortar.

E. Construct forms for easy removal without hammering or prying against concrete 
surfaces. Provide crush or wrecking plates where stripping may damage cast-concrete 
surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 
vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces. Provide and secure units 
to support screed strips; use strike-off templates or compacting-type screeds.

G. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible. Close openings with panels tightly fitted to forms and 
securely braced to prevent loss of concrete mortar. Locate temporary openings in 
forms at inconspicuous locations.

H. Chamfer exterior corners and edges of permanently exposed concrete.

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. Determine sizes and locations from trades providing 
such items.

J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, 
dirt, and other debris just before placing concrete.

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment.

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement.

3.2 EMBEDDED ITEM INSTALLATION

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete. Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC 303.
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2. 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. Install dovetail anchor slots in concrete structures as indicated.

3.3 REMOVING AND REUSING FORMS

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work 
that does not support weight of concrete may be removed after cumulatively curing at 
not less than 50 deg F (10 deg C) for 24 hours after placing concrete. Concrete has to 
be hard enough to not be damaged by form-removal operations, and curing and 
protection operations need to be maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that 
support weight of concrete in place until concrete has achieved at least 70 
percent of its 28-day design compressive strength.

2. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores.

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, 
delaminated, or otherwise damaged form-facing material are not acceptable for 
exposed surfaces. Apply new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed 
concrete surfaces unless approved by Architect.

3.4 SHORING AND RESHORING INSTALLATION

A. Comply with ACI 318 (ACI 318M) and ACI 301 (ACI 301M) for design, installation, and 
removal of shoring and reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is 
complete.

B. In multistory construction, extend shoring or reshoring over a sufficient number of 
stories to distribute loads in such a manner that no floor or member will be excessively 
loaded or will induce tensile stress in concrete members without sufficient steel 
reinforcement.

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate 
and provide adequate reshoring to support construction without excessive stress or 
deflection.
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3.5 VAPOR-RETARDER INSTALLATION

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to 
ASTM E 1643 and manufacturer's written instructions.

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder 
according to manufacturer's written instructions.

3.6 STEEL REINFORCEMENT INSTALLATION

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, 
and supporting reinforcement.

1. Do not cut or puncture vapor retarder. 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.

C. Accurately position, support, and secure reinforcement against displacement. Locate 
and support reinforcement with bar supports to maintain minimum concrete cover. Do 
not tack weld crossing reinforcing bars.

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

E. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced 
to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh 
spacing. Offset laps of adjoining sheet widths to prevent continuous laps in either 
direction. Lace overlaps with wire.

F. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy 
repair coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties 
to fasten epoxy-coated steel reinforcement.

G. Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair 
material according to ASTM A 780/A 780M. Use galvanized-steel wire ties to fasten 
zinc-coated steel reinforcement.

3.7 JOINTS

A. General: Construct joints true to line with faces perpendicular to surface plane of 
concrete.
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B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 
construction joints unless otherwise indicated. Do not continue reinforcement 
through sides of strip placements of floors and slabs.

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into 
concrete.

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. 
Offset joints in girders a minimum distance of twice the beam width from a beam-
girder intersection.

4. Locate horizontal joints in walls and columns at underside of floors, slabs, 
beams, and girders and at the top of footings or floor slabs.

5. Space vertical joints in walls as indicated in General Notes. Locate joints beside 
piers integral with walls, near corners, and in concealed locations where 
possible.

6. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces.

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces.

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated. Construct contraction joints for a depth 
equal to at least one-fourth of concrete thickness as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and 
finishing each edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of 
contraction joints after applying surface finishes. Eliminate groover tool marks on 
concrete surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide 
joints into concrete when cutting action does not tear, abrade, or otherwise 
damage surface and before concrete develops random contraction cracks.

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at 
slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade 
beams, and other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated.

2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 
1 inch (25 mm) 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: 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.
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3.8 WATERSTOP INSTALLATION

A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a 
continuous diaphragm. Install in longest lengths practicable. Support and protect 
exposed waterstops during progress of the Work. Field fabricate joints in waterstops 
according to manufacturer's written instructions.

B. Self-Expanding Strip Waterstops: Install in construction joints and at other locations 
indicated, according to manufacturer's written instructions, adhesive bonding, 
mechanically fastening, and firmly pressing into place. Install in longest lengths 
practicable.

3.9 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections are completed.

B. Do not add water to concrete during delivery, at Project site, or during placement 
unless approved by Architect.

C. Before test sampling and placing concrete, water may be added at Project site, subject 
to limitations of ACI 301 (ACI 301M).

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mixture.

D. 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. If a section cannot be placed continuously, provide construction 
joints as indicated. Deposit concrete to avoid segregation.

1. Deposit concrete in horizontal layers of depth not to exceed formwork design 
pressures and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to 
ACI 301 (ACI 301M).

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw 
vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer 
and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators into 
lower layers of concrete that have begun to lose plasticity. At each insertion, limit 
duration of vibration to time necessary to consolidate concrete and complete 
embedment of reinforcement and other embedded items without causing mixture 
constituents to segregate.

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 
limits of construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations, so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners.

2. Maintain reinforcement in position on chairs during concrete placement.
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3. Screed slab surfaces with a straightedge and strike off to correct elevations.
4. Slope surfaces uniformly to drains where required.
5. Begin initial floating using bull floats or darbies to form a uniform and open-

textured surface plane, before excess bleedwater appears on the surface. Do not 
further disturb slab surfaces before starting finishing operations.

3.10 FINISHING FORMED SURFACES

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with 
tie holes and defects repaired and patched. Remove fins and other projections that 
exceed specified limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and 
patch tie holes and defects. Remove fins and other projections that exceed specified 
limits on formed-surface irregularities.

1. Apply to concrete surfaces exposed to public view, or to be covered with a 
coating or covering material applied directly to concrete.

C. Rubbed Finish: Apply the following to smooth-formed-finished as-cast concrete where 
indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten 
concrete surfaces and rub with carborundum brick or another abrasive until 
producing a uniform color and texture. Do not apply cement grout other than that 
created by the rubbing process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of 
thick paint to coat surfaces and fill small holes. Mix 1 part portland cement to 1-
1/2 parts fine sand with a 1:1 mixture of bonding admixture and water. Add white 
portland cement in amounts determined by trial patches, so color of dry grout 
matches adjacent surfaces. Scrub grout into voids and remove excess grout. 
When grout whitens, rub surface with clean burlap and keep surface damp by fog 
spray for at least 36 hours.

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix 1 part 
portland cement and 1 part fine sand with a 1:1 mixture of bonding agent and 
water. Add white portland cement in amounts determined by trial patches, so 
color of dry grout matches adjacent surfaces. Compress grout into voids by 
grinding surface. In a swirling motion, finish surface with a cork float.

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed 
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture 
matching adjacent formed surfaces. Continue final surface treatment of formed 
surfaces uniformly across adjacent unformed surfaces unless otherwise indicated.
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3.11 FINISHING FLOORS AND SLABS

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, 
and finishing operations for concrete surfaces. Do not wet concrete surfaces.

B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and 
bull-floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile 
amplitude of 1/4 inch (6 mm) in one direction.

1. Apply scratch finish to surfaces indicated.

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is 
small or inaccessible to power-driven floats. Restraighten, cut down high spots, and fill 
low spots. Repeat float passes and restraightening until surface is left with a uniform, 
smooth, granular texture.

1. Apply float finish to surfaces indicated.

D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete 
by hand or power-driven trowel. Continue troweling passes and restraighten until 
surface is free of trowel marks and uniform in texture and appearance. Grind smooth 
any surface defects that would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces indicated.
2. Finish surfaces to the following tolerances, according to ASTM E 1155 

(ASTM E 1155M), for a randomly trafficked floor surface:

a. Specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with 
minimum local values of flatness, F(F) 17; and of levelness, F(L) 15.

b. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with 
minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for 
slabs-on-grade.

c. Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with 
minimum local values of flatness, F(F) 24; and of levelness, F(L) 15; for 
suspended slabs.

d. Specified overall values of flatness, F(F) 45; and of levelness, F(L) 35; with 
minimum local values of flatness, F(F) 30; and of levelness, F(L) 24.

3. Finish and measure surface, so gap at any point between concrete surface and 
an unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high 
spots and placed anywhere on the surface does not exceed 1/8 inch (3.2 mm).

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated. While 
concrete is still plastic, slightly scarify surface with a fine broom.

1. 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 
elsewhere as indicated.
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1. Immediately after float finishing, slightly roughen trafficked surface by brooming 
with fiber-bristle broom perpendicular to main traffic route. Coordinate required 
final finish with Architect before application.

G. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish where 
indicated and to concrete stair treads, platforms, and ramps. Apply according to 
manufacturer's written instructions and as follows:

1. Uniformly spread 25 lb/100 sq. ft. (12 kg/10 sq. m) of dampened slip-resistive 
aggregate over surface in one or two applications. Tamp aggregate flush with 
surface, but do not force below surface.

2. After broadcasting and tamping, apply float finish.
3. After curing, lightly work surface with a steel wire brush or an abrasive stone and 

water to expose slip-resistive aggregate.

H. Dry-Shake Floor Hardener Finish: After initial floating, apply dry-shake floor hardener 
to surfaces according to manufacturer's written instructions and as follows:

1. Uniformly apply dry-shake floor hardener at a rate of 100 lb/100 sq. ft. (49 kg/10 
sq. m) unless greater amount is recommended by manufacturer.

2. Uniformly distribute approximately two-thirds of dry-shake floor hardener over 
surface by hand or with mechanical spreader, and embed by power floating. 
Follow power floating with a second dry-shake floor hardener application, 
uniformly distributing remainder of material, and embed by power floating.

3. After final floating, apply a trowel finish. Cure concrete with curing compound 
recommended by dry-shake floor hardener manufacturer and apply immediately 
after final finishing.

3.12 MISCELLANEOUS CONCRETE ITEM INSTALLATION

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades 
is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to 
blend with in-place construction. Provide other miscellaneous concrete filling indicated 
or required to complete the Work.

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is 
still green and by steel-troweling surfaces to a hard, dense finish with corners, 
intersections, and terminations slightly rounded.

C. Equipment Bases and Foundations:

1. Coordinate sizes and locations of concrete bases with actual equipment 
provided.

2. Construct concrete bases 6 inches (150 mm) high unless otherwise indicated, 
and extend base not less than 6 inches (150 mm) in each direction beyond the 
maximum dimensions of supported equipment unless otherwise indicated or 
unless required for seismic anchor support.

3. Minimum Compressive Strength:  4000 psi (27.6 MPa) at 28 days.
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4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise 
indicated, install dowel rods on 18-inch (450-mm) centers around the full 
perimeter of concrete base.

5. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete substrate.

6. Prior to pouring concrete, place and secure anchorage devices. Use setting 
drawings, templates, diagrams, instructions, and directions furnished with items 
to be embedded.

7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for 
proper attachment to supported equipment.

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and 
associated items. Cast-in inserts and accessories as shown on Drawings. Screed, 
tamp, and trowel finish concrete surfaces.

3.13 CONCRETE PROTECTING AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 (ACI 
301M) for hot-weather protection during curing.

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, 
dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x 
h) before and during finishing operations. Apply according to manufacturer's written 
instructions after placing, screeding, and bull floating or darbying concrete, but before 
float finishing.

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, 
supported slabs, and other similar surfaces. If forms remain during curing period, moist 
cure after loosening forms. If removing forms before end of curing period, continue 
curing for remainder of curing period.

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

E. Cure concrete according to ACI 308.1, by one or a combination of the following 
methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days 
with the following materials:

a. Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated, and kept continuously wet. Cover 

concrete surfaces and edges with 12-inch (300-mm) lap over adjacent 
absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides 
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and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or 
adhesive. Cure for not less than seven days. Immediately repair any holes or 
tears during curing period, using cover material and waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive floor coverings.

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive penetrating liquid floor treatments.

c. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or a curing compound that the manufacturer certifies does 
not interfere with bonding of floor covering used on Project.

3. Curing Compound: Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions. Recoat areas subjected to 
heavy rainfall within three hours after initial application. Maintain continuity of 
coating and repair damage during curing period.

a. Removal: After curing period has elapsed, remove curing compound 
without damaging concrete surfaces by method recommended by curing 
compound manufacturer.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions. Recoat areas subjected to heavy rainfall within three hours after 
initial application. Repeat process 24 hours later and apply a second coat. 
Maintain continuity of coating and repair damage during curing period.

3.14 LIQUID FLOOR TREATMENT APPLICATION

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor 
treatment according to manufacturer's written instructions.

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants 
and complete surface repairs.

2. Do not apply to concrete that is less than 14 days' old.
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 

rewet; and repeat brooming or scrubbing. Rinse with water; remove excess 
material until surface is dry. Apply a second coat in a similar manner if surface is 
rough or porous.

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing 
compound to hardened concrete by power spray or roller according to manufacturer's 
written instructions.

3.15 JOINT FILLING

A. Prepare, clean, and install joint filler according to manufacturer's written instructions.



15 March 2021 Putnam Valley Central School District
Construction Documents Capital Projects Phase 2
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations

033000 - 21                                  CAST-IN-PLACE CONCRETE

1. Defer joint filling until concrete has aged at least [one] [six] month(s). 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 (50 mm) 
deep in formed joints. Overfill joint and trim joint filler flush with top of joint after 
hardening.

3.16 CONCRETE SURFACE REPAIRS

A. Defective Concrete: Repair and patch defective areas when approved by Architect. 
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 (1.18-mm) sieve, using only enough water 
for handling and placing.

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 (13 mm) in any dimension to solid concrete. Limit cut depth to 
3/4 inch (19 mm). Make edges of cuts perpendicular to concrete surface. Clean, 
dampen with water, and brush-coat holes and voids with bonding agent. Fill and 
compact with patching mortar before bonding agent has dried. 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. Patch a test area at inconspicuous locations to verify mixture 
and color match before proceeding with patching. Compact mortar in place and 
strike off slightly higher than surrounding surface.

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect.

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for 
finish and verify surface tolerances specified for each surface. Correct low and high 
areas. Test surfaces sloped to drain for trueness of slope and smoothness; use a 
sloped template.

1. Repair finished surfaces containing defects. Surface defects include spalls, 
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch 
(0.25 mm) wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable conditions.

2. After concrete has cured at least 14 days, correct high areas by grinding.



15 March 2021 Putnam Valley Central School District
Construction Documents Capital Projects Phase 2
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations

033000 - 22                                  CAST-IN-PLACE CONCRETE

3. Correct localized low areas during or immediately after completing surface 
finishing operations by cutting out low areas and replacing with patching mortar. 
Finish repaired areas to blend into adjacent concrete.

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. Prepare, mix, and apply repair underlayment and primer 
according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. Feather edges to match adjacent floor elevations.

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut 
out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to 
match adjacent floor elevations. Prepare, mix, and apply repair topping and 
primer according to manufacturer's written instructions to produce a smooth, 
uniform, plane, and level surface.

6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or 
less in diameter, by cutting out and replacing with fresh concrete. Remove 
defective areas with clean, square cuts and expose steel reinforcement with at 
least a 3/4-inch (19-mm) clearance all around. Dampen concrete surfaces in 
contact with patching concrete and apply bonding agent. Mix patching concrete 
of same materials and mixture as original concrete, except without coarse 
aggregate. Place, compact, and finish to blend with adjacent finished concrete. 
Cure in same manner as adjacent concrete.

7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with 
patching mortar. Groove top of cracks and cut out holes to sound concrete and 
clean off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and 
apply bonding agent. Place patching mortar before bonding agent has dried. 
Compact patching mortar and finish to match adjacent concrete. 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.

3.17 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 welding.
3. Headed bolts and studs.
4. Verification of use of required design mixture.
5. Concrete placement, including conveying and depositing.
6. Curing procedures and maintenance of curing temperature.
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7. Verification of concrete strength before removal of shores and forms from beams 
and slabs.

D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 
ASTM C 172/C 172M shall be performed according to the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each 
concrete mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. 
m), plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof.

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. 
(76 cu. m) or fraction thereof of each concrete mixture placed each day.

a. When frequency of testing provides fewer than five compressive-strength 
tests for each concrete mixture, testing shall be conducted from at least 
five randomly selected batches or from each batch if fewer than five are 
used.

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mixture. 
Perform additional tests when concrete consistency appears to change.

4. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight 
concrete;one test for each composite sample, but not less than one test for each 
day's pour of each concrete mixture.

5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F (4.4 deg C) and below or 80 deg F (27 deg C) and 
above, and one test for each composite sample.

6. Unit Weight: ASTM C 567/C 567M, fresh unit weight of structural lightweight 
concrete; one test for each composite sample, but not less than one test for each 
day's pour of each concrete mixture.

7. Compression Test Specimens: ASTM C 31/C 31M.

a. Cast and laboratory cure two sets of two standard cylinder specimens for 
each composite sample.

b. Cast and field cure two sets of two standard cylinder specimens for each 
composite sample.

8. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-
cured specimens at 7 days and one set of two specimens at 28 days.

a. Test one set of two field-cured specimens at 7 days and one set of two 
specimens at 28 days.

b. A compressive-strength test shall be the average compressive strength 
from a set of two specimens obtained from same composite sample and 
tested at age indicated.

9. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide 
corrective procedures for protecting and curing in-place concrete.

10. Strength of each concrete mixture will be satisfactory if every average of any 
three consecutive compressive-strength tests equals or exceeds specified 
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compressive strength and no compressive-strength test value falls below 
specified compressive strength by more than 500 psi (3.4 MPa).

11. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, 
name of concrete testing and inspecting agency, location of concrete batch in 
Work, design compressive strength at 28 days, concrete mixture proportions and 
materials, compressive breaking strength, and type of break for both 7- and 28-
day tests.

12. 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.

13. Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by Architect. 
Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C 42/C 42M or by other 
methods as directed by Architect.

14. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements.

15. Correct deficiencies in the Work that test reports and inspections indicate do not 
comply with the Contract Documents.

E. Measure floor and slab flatness and levelness according to ASTM E 1155 
(ASTM E 1155M) within 48 hours of finishing.

3.18 PROTECTION OF LIQUID FLOOR TREATMENTS

A. 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.

END OF SECTION 033000
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SECTION 03 54 16 

CEMENT LEVELING COMPOUND 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the cement leveling compound as shown on the drawings and/or specified 
herein, including, but not necessarily limited to, the following: 

1. Self-leveling cement compound applied over existing concrete substrates, 
thickness shall be 1/4" minimum. 

1.3 RELATED SECTIONS 

A. Concrete work - Section 03 30 00. 

1.4 QUALITY ASSURANCE 

A. Applicator:  Company specializing in performing the work of this Section with a 
minimum of 3 years' experience and approved by the manufacturer of the product 
used. 

1.5 SUBMITTALS 

A. Submit catalog information and product data for material to be used. 

B. Submit approval letter as required by Article 3.1, para. B. herein. 

1.6 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and 
replacements necessary. 

1.7 MOCK-UP 

A. Construct a mock-up of underlayment material, 8 feet long by 8 feet wide. 

B. Locate where directed by the Architect. 

C. Approved mock-up may remain as part of the Work. 
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1.8 JOB REQUIREMENTS 

A. Do not install underlayment until floor penetrations and peripheral work are complete. 

B. Maintain minimum ambient temperatures of 50 degrees F. 24 hours before, during, and 
72 hours after installation of underlayment. 

C. During the curing process, ventilate spaces to remove excess moisture and until 
underlayment is dry, allow a minimum of seven (7) days. 

PART 2 PRODUCTS 

2.1 MANUFACTURER 

A. Subject to the requirements specified herein, provide one of the following products: 

1. “Supercap SC500” by Laticrete. 

2. “Sikalevel 325” by Sika. 

3. "Level Set 200" by ProSpec. 

4. "Super Flo-Top" made by Euclid Chemical Co. 

5. "K-15" made by Ardex. 

6. "Ultraplan 1 Plus" by the Mapei Corp. (rapid setting). 

7. "Novoplan 2" by the Mapei Corp. (standard setting). 

8. "Level Quick R/S" or "E/S" by Custom Buiding Products. 

2.2 MATERIALS 

A. Underlayment:  One of the above listed products. 

B. Water:  Potable and not detrimental to underlayment mix materials. 

C. Primer:  Manufacturer's recommended type. 

D. Joint and Crack Filler:  Latex based. 

2.3 MIXING 

A. Site mix materials in accordance with manufacturer's instructions. 

B. Mix to achieve following characteristics: 

1. Density:  115 lb./cu. ft. minimum dry density. 

2. Compressive Strength:  4,000 psi minimum in accordance with ASTM C 109. 

3. Fire Hazard Classification:  Flame/Smoke rating of 0/0 in accordance with ASTM E 
286. 
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C. Mix to self-leveling consistency. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where cement leveling compounds are to be 
installed and correct any conditions detrimental to the proper and timely completion of 
the work.  Do not proceed with the work until unsatisfactory conditions are corrected to 
permit proper installation of the work. 

B. Manufacturer’s representative must inspect surfaces to receive cement leveling 
compound and approve those surfaces in writing to the Architect prior to start of 
application. 

3.2 PREPARATION 

A. Vacuum clean surfaces; remove any material (curing compounds, film, dirt) that would 
be detrimental to bond of cement leveling compound. 

B. Prime substrate in accordance with manufacturer's instructions.  Allow to dry. 

C. Close floor openings. 

3.3 APPLICATION 

A. Install underlayment in accordance with manufacturer's instructions. 

B. Place to minimum 1/4" thickness. 

C. Transition to existing floor; use stiff mix to slope to align with existing adjacent floor. 

3.4 CURING 

A. Air cure in accordance with manufacturer's instructions. 

3.5 APPLICATION TOLERANCE 

A. Top Surface:  Level to 1/8 inch in 10 ft. 

3.6 PROTECTION OF FINISHED WORK 

A. Do not permit traffic over unprotected floor underlayment surfaces and until 
underlayment is completely dry. 

END OF SECTION 
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SECTION 04 20 00 

UNIT MASONRY 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the unit masonry work as shown on the drawings and/or specified herein, 
including, but not necessarily limited to, the following: 

1. Concrete block walls and partitions. 

2. Metal joint reinforcing, anchors, ties, weeps, closures and related accessories for 
masonry. 

3. Control and expansion joints in masonry, filled with joint fillers. 

4. Chases, recesses, pockets and openings in masonry as required for installation of 
work by others. 

5. Building in of items furnished by others into masonry, including access doors, door 
frames, anchors, sleeves and inserts, and other similar items to be embedded in 
masonry. 

6. Grouting in of metal items built into masonry work. 

7. Protection, pointing and cleaning of masonry. 

1.3 RELATED SECTIONS 

A. Cast-in-Place Concrete - Section 03 30 00. 

B. Firestops and Smokeseals - Section 07 84 13. 

C. Joint Sealers - Section 07 92 00. 

D. Steel Doors and Frames - Section 08 11 13. 

E. Wood Doors - Section 08 14 16. 

F. Access Doors - Section 08 31 13. 

1.4 SUBMITTALS 

A. Submit Shop Drawings for the following: 
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1. Anchoring details. 

2. Control and expansion joint locations and details. 

B. Submit Samples for the following: 

1. Each type of sound-absorbing concrete block. 

2. Joint reinforcing, each type, width and proposed location (labeled). 

3. Anchors, wedges and ties, each type, width and proposed location (labeled). 

4. Joint filler, each type. 

5. Mortar color, 12" long cured sample. 

C. Submit technical and installation information for the following: 

1. Mortar materials, each material and mortar type. 

2. Certification of mortar mix. 

3. Concrete block, joint reinforcing, anchors, ties and joint filler; submit 
manufacturer's technical and descriptive literature. 

4. Block manufacturer shall submit certifications of compliance with ASTM C 90, C 
331 and UL 618 prior to any job site delivery.  Field sampling of concrete block 
may be tested by an Independent Testing Laboratory retained by the Owner 
according to the requirements of ASTM C 140. 

D. Cleaning Procedures:  Submit proposed procedures and materials for cleaning 
masonry work; including certification that cleaner will not adversely affect stone, 
gaskets, sealants, etc. 

1.5 QUALITY ASSURANCE 

A. Conform to the following non-cumulative tolerances (any masonry work not meeting 
these standards shall be re-built as directed by the Architect). 

1. Variation from the plumb: 

a. In lines and surfaces of columns, walls and arrises: 
1). In 10 feet 1/8" 
2). In any story of 25 feet maximum 1/4" 

b. For external corners, expansion joints and other conspicuous lines: 
1). In any story of 25 feet maximum 1/4" 

 
2. Variation from the level or the grades indicated on the drawings; for exposed 

lintels, sills, parapets, horizontal grooves and other conspicuous lines: 

a. In any bay or 20 feet maximum 1/4" 
 

3. Variation of the linear building lines from established position in plan related 
portion of columns and partitions: 
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a. In any bay or 20 feet maximum 1/4" 
b. In 40 feet or more 1/2" 

 
4. Variation in cross-sectional dimensions of columns and in thickness of walls: 

a. Minus 1/8" 
b. Plus 1/8" 

 
5. Variation in dimensions of masonry openings: 

a. Horizontal dimension -0" + 1/16" 
b. Vertical dimension +0" - 1/16" 

 
B. Work of this Section shall conform to the requirements of the following: 

1. 2016 "Building Code Requirements for Masonry Structures," (TMS 402/602-16). 

2. 2016 "Specification for Masonry Structures," (TMS 602-16). 

3. Brick Industry Association (BIA) "Technical Notes on Brick Construction." 

C. Pre-Construction Conference:  Prior to installation of masonry and associated work, 
Contractor shall arrange a meeting with Masonry Subcontractor, installers of related 
work, and other entities concerned with masonry wall performance, including the 
Architect and Owner.  Contractor shall record discussions and agreements and furnish 
copy to each participant.  Provide at least seventy-two (72) hours' advance notice to 
participants prior to convening conference.  Review methods and procedures related to 
masonry work, including, but not limited to, the following: 

1. Review masonry requirements (drawings, specifications and other Contract 
Documents). 

2. Review required submittals, both completed and yet to be completed. 

3. Review and finalize construction schedule related to masonry work and verify 
availability of materials, installer’s personnel, equipment and facilities needed to 
make progress and avoid delays. 

4. Review required inspection, testing, certifying and material usage accounting 
procedures. 

5. Review weather and forecasted weather conditions, and procedures for coping 
with unfavorable conditions. 

6. Coordinate work with air/vapor barrier membrane and related flashing, review 
details to avoid conflicts. 

1.6 PRODUCT HANDLING 

A. General:  Deliver, store, handle and protect all materials from damage, moisture, dirt 
and intrusion of foreign matter.  Store all masonry units and mortar materials on raised 
platforms and under ventilated and waterproof cover.  Store packaged materials in 
manufacturer's unopened containers, marked with manufacturer's name and product 
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brand name.  Immediately reseal containers after partial use.  Remove and replace 
damaged materials. 

B. Masonry Units:  Pack, deliver and store to prevent breakage, cracking, chipping, 
spalling or other damage.  Store, protect and ventilate units at project site. 

C. Aggregate:  Store with provisions for good drainage. 

D. Reinforcement and Anchors:  Store and protect so that when placed, joint 
reinforcement and anchors will be free of soil, dirt, ice, loose rust, scale, or other 
coatings which would destroy or reduce bond with mortar and will not be disfigured or 
bent out of shape. 

1.7 JOB CONDITIONS 

A. In cold weather, when the outside temperature is below forty (40) deg. F., conform to 
the requirements of "Cold Weather Masonry Construction and Protection 
Recommendations" publication by Brick Industry Association (BIA).  No anti-freeze 
admixtures are permitted. 

1. In addition, conform to the following: 

a. Masonry materials must be warmed as required. 
 

B. Hot-Weather Requirements:  Protect unit masonry work when temperature and 
humidity conditions produce excessive evaporation of water from mortar and grout.  
Provide artificial shade and wind breaks and use cooled materials as required.  Do not 
apply mortar to substrates with temperatures of 100 deg. F. and above.  In addition, 
conform to the following: 

1. Masonry materials must be cool. 

2. Mortar must be used within 2 hours of initial mixing. 

C. Protection of Masonry:  During erection, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work.  Cover partially completed masonry 
when construction is not in progress. 

1. Extend cover a minimum of 24" down both sides and hold cover securely in place. 

2. Where one wythe of multi-wythe masonry walls is completed in advance of other 
wythes, secure cover a minimum of 24" down face next to unconstructed wythe 
and hold cover in place. 

D. 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 mortar splatter by coverings 
spread on ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 
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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 on completed masonry. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Standard Concrete Block 

1. Portland cement, ASTM C 150, Type 1, low alkali (less than 0.6%), single source 
for entire project. 

2. Aggregates, ASTM C 331, lightweight expanded shale, clay or slate aggregates, 
manufactured by the rotary kiln process equal to "Solite," "Norlite," or "Haydite." 

a. Block scheduled to receive painted finish shall contain normal weight 
aggregate meeting ASTM C 33 in addition to lightweight aggregate in order to 
receive a smooth, uniform finish. 

 
3. Concrete Masonry Units:  Load bearing lightweight aggregate concrete masonry 

units conforming to the requirements of ASTM C 90, Type 1. 

a. Block for rated walls shall be 75% solid units. 
b. All other block may be hollow units. 

 
4. The producer of the concrete masonry units shall furnish certification from an 

independent testing laboratory confirming that all 8" or larger masonry units meet 
all of the UL 618 requirements for two (2) hours or better (as required), referencing 
full scale fire test reports (ASTM E 119).  All 4" and 6" units shall conform to 
"National Bureau of Standards" and "National Research Council" full scale fire 
tests. 

5. Sizes and Shapes:  Nominal face size 8" x 16" by thickness as indicated on 
drawings, with stretcher units, jamb units, header units, square corner units (at 
ends and corners of exposed or painted work), sash units (at control joints within 
masonry wall), lintel units and other special shapes and sizes required to complete 
the work. 

6. Finish:  For exposed or painted block surfaces, in addition to ASTM requirements, 
block shall have uniformly dense, flat, fine grain texture, with no cracks, chips, 
spalls, or other defects which would impair appearance.  For concealed CMU, 
surfaces shall be free from deleterious materials that would stain plaster or corrode 
metal. 

7. Curing:  All concrete block shall be steam cured, and air dried for not less than 
thirty (30) days before delivery. 

8. Density of concrete block shall not exceed one hundred and five (105) lbs. per 
cubic foot. 
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9. Shrinkage:  Shrinkage of concrete blocks shall not exceed 0.065% when tested in 
accordance with ASTM C 426-16, Standard Test Method for Linear Drying 
Shrinkage of Concrete Masonry Units. 

10. Water Content 

a. At the time of delivery to the job site, concrete masonry units shall have a 
value, in weight of contained water, of not more than thirty (30) percent of the 
fully saturated content for the unit tested. 

b. Ship all units from the factory, and store at the job site, with all necessary 
protection to prevent increase of water content from rain and other sources. 

 
B. Joint Reinforcing for Masonry Walls 

1. For block walls forming part of exterior wall construction behind exterior stone 
veneer, provide super heavy-duty reinforcing fabricated of 3/16" dia. side and 
cross rods, truss or ladder design, ties, spaced every block course.  Provide 
prefabricated pieces at corners and intersections of walls or partitions. 

a. Reinforcing assembly shall be hot dip galvanized steel finish conforming to 
ASTM A 153 with zinc coating of 1.5 oz. of zinc per sq. ft., after fabrication. 

 
2. For interior block walls and partitions, provide standard reinforcing fabricated of 9 

ga. side and cross rods, truss or ladder design, no ties, spaced every other block 
course.  Provide prefabricated pieces at corners and intersections of walls or 
partitions.  Reinforcing shall be mill galvanized conforming to ASTM A 641, Class 
B-1, applied after fabrication. 

3. Wire used in assemblies noted above shall be cold drawn steel wire conforming to 
ASTM A 82. 

4. Approved Joint Reinforcing Manufacturers 

a. Hohmann & Barnard 
b. Wire-Bond 
c. Heckmann Building Products 
d. National Wire Products Industries, Inc. 

 
C. Anchors and Ties 

1. Wire Mesh: Hot-dip galvanized sixteen (16) gauge steel wire, square mesh, width 
3" by length to suit condition; No. 268 by Heckmann Building Products or approved 
equal by manufacturer noted above in Para. D.5. 

2. For anchoring CMU interior partitions to underside of steel beams, provide hot dip 
galvanized steel tube anchors equal to No. 419 and No. 421 made by Heckmann 
Building Products, No. PTA-420 made by Hohmann & Barnard, or approved equal 
by manufacturer noted above in Para. D.5.  

3. For anchoring CMU interior partitions to underside of structural deck, provide 4" x 
4" x 1/4" galvanized steel angles (ASTM A 36), 3'-0" long spaced 3'-0" o.c. 
alternately on each side of partition.  Anchor partition securely to structural deck. 
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D. Reinforcing Bars and Rods:  ASTM A 615, Grade 60.  See Drawings for size. 

E. Control and Expansion Joint Fillers 

1. Vertical Installation Within Concrete Masonry Wall:  Extruded high-grade neoprene 
rubber, cross shape, for use with concrete masonry sash units, which shall provide 
a force fit in the grooves of the sash block and shall have 1/2" diameter tubular 
ends (compressed 25% when installed in 3/8" wide joint). 

a. Provide the following sizes: 
1). 2-5/8" wide control joint fillers for 4" block walls. 
2). 4-5/8" wide for 6" block walls. 
3). 6-5/8" wide for 8", 10" and 12" block walls. 

b. Provide backer rod and sealant joint over joint filler as per drawings and 
Section 079200 of these specifications. 

 
2. Isolation Joint Filler at Abutting Construction and at Intersecting CMU Walls:  

Compressible and resilient closed cell neoprene gasket with pressure sensitive 
adhesive backing, thickness 30% greater than thickness of joint.  Acceptable joint 
filler shall be "Everlastic, Type NN-1" by Williams Products, Inc., or approved 
equal.  Recess joint filler and install backer rod and sealant as per drawings and 
Section 079200 of these specifications. 

2.2 MORTAR MATERIALS 

A. Portland Cement:  ASTM C 150, Type 1, standard color, one source. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Aggregate for Mortar:  Clean, washed, buff colored sand, graded per ASTM C 144. 

D. Aggregate for Grout:  ASTM C 404. 

E. Water:  Clean, fresh and suitable for drinking. 

2.3 MORTAR MIX 

A. Exterior Block Back-Up Construction:  Provide Portland cement/lime mortar as noted 
above conforming to ASTM C 270, Type N. 

B. Interior Masonry Construction:  Provide Portland cement/lime mortar conforming to 
ASTM C 270, Type N, for load bearing conditions, mortar shall conform to ASTM C 
270, Type M. 

C. Reinforced Concrete Block:  Provide Portland cement/lime mortar conforming to ASTM 
C 270, Type S. 

D. Mortar for Cement Cants:  One (1) part Portland cement and four (4) parts sand, by 
volume. 

E. Grout for Unit Masonry:  Comply with ASTM C 476 for grout for use in construction of 
unit masonry.  Use grout of consistency (fine or coarse) at time of placement which will 
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completely fill all spaces intended to receive grout.  Grout shall have a minimum 
compressive strength of 3000 psi when tested in accordance with ASTM C 1019. 

F. Mixing 

1. General:  Add cement just before mixing and mix dry.  Use sufficient amount of 
water as necessary to produce workable mix.  Mix in small batches to make plastic 
mass. 

2. Mixing:  Machine mix all mortars in approved type mixer with device to accurately 
and uniformly control water.  Add hydrated lime dry.  Mix dry materials not less 
than two (2) minutes.  Add water, then mix not less than three (3) minutes, not to 
exceed five (5) minutes.  Mix only amount of mortar that can be used before initial 
set.  Do not use mortar which has reached its initial set or two (2) hours after initial 
mixing, whichever comes earlier.  Mortar may not be re-tempered.  Clean mixer for 
each batch, whenever mortar type is changed, and at end of each day's work. 

3. Acceleration or other admixtures not permitted. 

4. Mortar shall have a flow after suction of not less than seventy-five (75) percent of 
that immediately after mixing as determined by ASTM C 91. 

G. Admixtures 

1. No air-entraining admixtures or cementitious materials containing air-entraining 
admixtures shall be used in the mortar. 

2. No antifreeze compounds or other substances shall be used in the mortar to lower 
the freezing point. 

3. Calcium chloride or admixtures containing calcium chloride shall not be used in 
mortar. 

2.4 MASONRY ACCESSORIES 

A. Neoprene Joint Filler:  Provide closed cell neoprene, Type NN-1, conforming to ASTM 
D 1056, Grade 1, high performance, as manufactured by Williams Products Inc., or 
equal made by D. S. Brown, Norton, or approved equal. 

PART 3 EXECUTION 

3.1 SURFACE CONDITIONS 

A. Inspection 

1. Prior to all work of this Section, carefully inspect the installed work of all other 
trades and verify that all such work is complete to the point where this installation 
may properly commence. 

2. Verify that masonry may be completed in accordance with all pertinent codes and 
regulations, the referenced standards, and the original design. 

3. Do not start any work until mock-ups are approved by the Architect. 
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B. Discrepancies 

1. In the event of discrepancy, immediately notify the Architect in writing. 

2. Do not proceed with installation in areas of discrepancy until all such discrepancies 
have been fully resolved. 

3. Starting of work by the Contractor means acceptance by the Contractor of the 
substrate. 

3.2 COORDINATION 

A. Carefully coordinate with all other trades to ensure proper and adequate interface of 
the work of other trades with the work of this Section. 

3.3 PREPARATION 

A. Concrete Block:  Do not wet concrete block units. 

3.4 INSTALLATION 

A. General 

1. Build walls to the full thickness shown.  Build single wythe walls to the actual 
thickness of the masonry units, using units of nominal thickness shown. 

2. Build chases and recesses as shown or required for the work of other trades. 

3. Leave openings for equipment to be installed before completion of masonry work.  
After installation of equipment, complete masonry work to match work immediately 
adjacent to the opening. 

4. Lay out walls in advance for accurate spacing of surface bond patterns with 
uniform joint widths and to properly locate openings, movement type joints, returns 
and off-sets.  Avoid the use of less than half size units at corners, jambs and 
wherever possible. 

5. Lay up walls plumb and true with courses level, accurately spaced and 
coordinated with other work. 

6. Pattern Bond:  Lay exposed masonry patterns as noted on drawings.  If not shown, 
provide running bond.  Lay concealed concrete block with all units in a wythe 
bonded by lapping not less than two (2) inches.  Bond and interlock each course of 
each wythe at corners.  Do not use units of less than four (4) inches horizontal 
face dimensions at corners or jambs. 

7. Where possible, masonry walls and partitions shall be built after all overhead 
ducts, pipes and conduits are in place and tested.  Masonry shall be neatly built 
around the items above.  Walls and partitions shall be plumb, true to line and free 
from defects such as open cells, voids, dry joints and other similar defects.  In 
rooms and spaces scheduled to have concrete block finish, all such surfaces 
including upper wall surfaces up to termination of structural ceiling in spaces 
without suspended ceilings, shall be made suitable for paint application.  Cutting of 
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openings in walls and partitions in place shall be done only with the approval of the 
Architect. 

8. Mortar, ties and reinforcement must not extend into or bridge any expansion joints. 

B. Mortar Bedding and Jointing 

1. Lay concrete masonry units with full mortar coverage on horizontal and vertical 
face shells.  Bed webs in mortar in starting course on exterior walls and in all 
courses of piers, columns and pilasters, where solid CMU is used and where 
adjacent to cells or cavities to be reinforced or filled with concrete or grout. 

2. Lay masonry walls with 3/8" joints unless otherwise shown on drawings. 

3. Tool exposed joints slightly concave after the mortar joint is thumbprint hard.  
Concealed joints shall be struck flush. 

4. Remove masonry units disturbed after laying; clean and reset in fresh mortar.  Do 
not pound corners at jambs to fit stretcher units which have been set in position.  If 
adjustments are required, remove units, clean off mortar and reset in fresh mortar. 

C. Stopping and Resuming Work:  Rake block 1/2 block length in each course; do not 
tooth.  Clean exposed surfaces of set masonry, wet units lightly (if required) and 
remove loose masonry units and mortar prior to laying fresh masonry. 

D. Built-In Work 

1. As the work progresses, build in items specified under this and other Sections of 
these specifications.  Fill in solidly with masonry around built-in items. 

2. Mortar in door frames, access doors, louvers and other metal items embedded or 
built into masonry work solidly with mortar as the masonry units are laid up. 

3. Grout under lintels, bearing plates, and steel bearing on masonry with solid bed 
grout. 

4. Sleeves, pipes, ducts and all other items which pass through masonry walls shall 
be caulked with interior grade sealant meeting requirements of Section 079200, so 
as to be air tight and prevent air leakage.  Refer to Section 078413 for packing of 
voids in rated masonry walls. 

5. Fill vertical cells of masonry units solid with grout which have anchoring, 
reinforcing rods, supporting or hanging devices embedded in the cell including 
stone anchors and window or curtain wall anchors. 

6. Fill vertical cells of masonry units solid with mortar on each side of door frames to 
sixteen (16) inches beyond. 

7. Unless otherwise noted, fill vertical cells of masonry units solid with grout which 
are below steel bearing plates, steel beams, and ends of lintels, to eight (8) inches 
beyond bearing and from floor to bearing. 
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8. Place wire mesh in horizontal joint below masonry unit cells to be filled with mortar, 
to prevent mortar from dropping into unfilled cells below. 

9. Masonry indicated as being reinforced shall have all voids filled solid with grout.  
Grout shall be consolidated in place by vibration or other methods which insure 
complete filling of cells.  When the least clear dimension of the grouted cell is less 
than two (2) inches, the maximum height of grout pour shall not exceed twelve (12) 
inches.  When the least clear dimension is two (2) inches or more, maximum 
height of grout pour shall not exceed forty-eight (48) inches.  When grouting is 
stopped for one (1) hour or longer, the grout pour shall be stopped 1-1/2" below 
the top of a masonry unit.  Vertical bar reinforcing shall be accurately placed and 
held in position while being grouted and shall be in place before grouting starts.  
All such reinforcing shall have a minimum clear cover of 5/8".  Lap all bars a 
minimum of forty (40) bar diameters and provide steel spacer ties (not to exceed 
192 bar diameter) to secure and position all vertical steel and prevent 
displacement during grouting.  Provide continuous horizontal reinforcement 
embedded in mortar joints every second course. 

E. Cutting and Patching 

1. All exposed masonry which requires cutting or fitting shall be cut accurately to size 
with motorized carborundum or diamond saw, producing cut edges. 

2. Holes made in exposed masonry units for attachment of handrail brackets and 
similar items shall be neatly drilled to proper size. 

3. All masonry which requires patching in exposed work, if approved by Architect, 
shall be patched neatly with mortar to match appearance of masonry as closely as 
possible and to the Architect's satisfaction.  Rake back joints and use pointing 
mortar to match as required. 

F. Solid Wall Construction 

1. Fill the vertical longitudinal joint between wythes solidly with mortar by parging the 
in-place wythe and shoving units into the parging. 

2. Tie wythes with continuous horizontal reinforcement embedded in mortar joints 
sixteen (16) inches o.c. vertically. 

G. Interior Block Partitions 

1. Build to full height unless otherwise shown on drawings.  At non-rated partitions fill 
void between CMU and structural deck with continuous neoprene filler as specified 
herein.  At fire rated partitions, fill void with fire stop material meeting the 
requirements of Section 078413.  Fasten to structure at top of partition using steel 
angles as specified herein. 

2. Provide continuous horizontal joint reinforcing every other block course, except as 
otherwise noted.  Fully embed longitudinal side rods in mortar for their entire 
length with a minimum cover of 5/8".  Lap reinforcement a minimum of six (6) 
inches at ends of units. 
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3. Provide continuity at corners and wall intersections by use of prefabricated "L" and 
"T" sections.  Cut and bend units as directed by manufacturer for continuity at 
returns, offsets, column fireproofing, pipe enclosures and other special conditions. 

4. Corners 

a. Provide interlocking masonry unit bond in each course at corners. 
b. Provide continuity at corners with prefabricated "L" reinforcement units, in 

addition to masonry bonding. 
 

5. Intersecting and Abutting Walls 

a. Unless vertical control joints are shown as part of structural frame, provide 
interlocking masonry bond.  Provide starters and special shapes as shown on 
the drawings to bond these walls. 

b. In addition to masonry bonding, provide horizontal reinforcement using 
prefabricated "T" units at interior partitions. 

 
H. Ties and Anchors for Masonry Construction 

1. Provide ties and anchors as shown or specified, but not less than one metal tie, 
spaced not to exceed sixteen (16) inches o.c. horizontally and/or vertically.  
Provide additional ties within 1'-0" of all openings and adjacent to expansion joints 
and spaced not more than 16" apart around perimeter of openings. 

2. Anchoring Masonry to Structure:  Provide an open space not less than 1/2" in 
width between masonry and structural member, unless otherwise shown.  Keep 
open space free of mortar or other rigid materials. 

I. Control and Expansion Joints 

1. Provide expansion, control and isolation joints in masonry as shown.  Build in 
related items as the masonry work progresses. 

2. CMU Control Joint Spacing:  If location of control joints is not shown, place vertical 
joints spaced not to exceed 40'-0" o.c.  In addition, locate joints at points of natural 
weakness in the masonry work, including the following: 

a. At structural column or joint between bay. 
b. Above control joints in the supporting structure. 
c. Above major openings at end of lintels upward and below at ends of sills 

downward.  Place at one side of jamb for openings not less than 6'-0" wide 
and at both sides for openings over 6'-0" wide. 

d. At reduction of wall thickness. 
e. Where masonry abuts supporting structure. 
f. If additional joints are required, indicate same on approved shop drawings. 

 
J. Lintels 

1. For concrete block walls, use specially formed U-shaped concrete block lintel units 
with reinforcing bars in accordance with the following table, filled with grout. 
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Number and Size of Reinforcing Bars  
Required at Concrete Block Lintels 

Maximum Clearance Span Wall Width Rebar 
No. - Size 

2'-0" to 6'-0" 
6'-0" to 8'-0" 

6" 2 - #3 
2 - #4 

2'-0" to 6'-0" 
6'-0" to 8'-0" 

8" 2 - #3 
2 - #4 

2'-0" to 6'-0" 
6'-0" to 8'-0" 

12" 3 - #3 
3- #4 

 

2. U-shaped concrete block lintels shall extend a minimum of 8” at each side of 
opening. 

3.5 CLEANING, PROTECTION, ADJUSTMENT 

A. Protection 

1. The Contractor shall take adequate precautions for the protection of all surfaces 
against mortar spatter and shall immediately remove any such spatter should it 
inadvertently occur, leaving no stain or discoloration. 

2. Excess mortar shall be wiped off the masonry surfaces as the work progresses. 

3. Wood coverings shall be placed over all such masonry surfaces as are likely to be 
damaged during the progress of the entire project. 

4. Protective measures shall be performed in a manner satisfactory to the Architect. 

5. Damaged masonry units shall be replaced to satisfaction of the Architect. 

6. Exterior masonry walls shall be draped with waterproof covering until copings are 
in place, to prevent water penetration in cavity. 

B. Cleaning of Masonry:  Upon completion, all exposed masonry shall be thoroughly 
cleaned following recommendations of the BIA Technical Note No. 20.  Before applying 
any cleaning agent to the entire wall, it shall be applied to a sample wall area of 
approximately 4' x 4' in a location approved by the Architect.  No further cleaning work 
may proceed until the sample area has been approved by the Architect, after which 
time the same cleaning materials and method shall be used on the remaining wall 
area.  If stiff brushes and water do not suffice, the surface shall be thoroughly saturated 
with clear water and then scrubbed with a solution of an approved detergent masonry 
cleaner, equal to "Vana Trol" made by ProSoCo Inc. or equal made by Diedrich or 
approved equal, mixed as per manufacturer's directions, followed immediately by a 
thorough rinsing with clear water.  All lintels and other corrodible parts shall be 
thoroughly protected during cleaning. 
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1. Unless otherwise required by cleaning agent manufacturer use only low-pressure 
device (30 to 50 psi) for application of cleaning agent and water rinsing. 

C. Pointing:  Point any defective joint with mortar identical with that specified for that joint. 

END OF SECTION 
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SECTION 05 50 00 

MISCELLANEOUS METALS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the miscellaneous metal work as indicated on the drawings and/or specified 
herein, including, but not limited to, the following: 

1. Rough hardware. 

2. Steel pipe handrails and railings. 

3. Loose steel lintels. 

4. Loose bearing and leveling plates. 

5. Light steel framing and supports not included as part of work of other trades. 

6. Countertop supports. 

7. Masonry support steel. 

8. Sleeves in concrete walls and slabs. 

9. Steel framing, bracing, supports, anchors, bolts, shims, fastenings, and all other 
supplementary parts indicated on drawings or as required to complete each item of 
work of this Section. 

10. Prime painting, touch-up painting, galvanizing and separation of dissimilar metals 
for work of this Section. 

11. Cutting, fitting, drilling and tapping work of this Section to accommodate work of 
other Sections and of concrete, masonry or other materials as required for 
attaching and installing work of this Section. 

1.3 RELATED SECTIONS 

A. Painting and Finishing - Section 09 90 00. 
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1.4 QUALITY ASSURANCE 

A. Field Measurements:  Take field measurements prior to preparation of shop drawings 
and fabrication, where possible.  Do not delay job progress; allow for trimming and 
fitting where taking field measurements before fabrication might delay work. 

B. Shop Assembly:  Pre-assemble items in shop to greatest extent possible to minimize 
field splicing and assembly.  Disassemble units only as necessary for shipping and 
handling limitations.  Clearly mark units for re-assembly and coordinated installation. 

C. Reference Standards:  The work is subject to requirements of applicable portions of the 
following standards: 

1. "Manual of Steel Construction," American Institute of Steel Construction. 

2. AWS D1-1 "Structural Welding Code," American Welding Society. 

3. SSPC SP-3 "Surface Preparation Specification No. 3, Power Tool Cleaning," Steel 
Structures Painting Council. 

4. SSPC PA-1 "Painting Application Specification," Steel Structures Painting Council. 

5. "Handbook on Bolt, Nut and Rivet Standards," Industrial Fasteners Institute. 

D. Steel Materials:  For steel to be hot dip-galvanized, provide steel chemically suitable for 
metal coatings complying with the following requirements:  carbon below 0.25 percent, 
silicon below 0.24 percent, phosphorous below 0.05 percent, and manganese below 
1.35 percent.  Notify galvanizer if steel does not comply with these requirements to 
determine suitability for processing. 

E. Engage the services of a galvanizer who has demonstrated a minimum of five (5) 
years' experience in the successful performance of the processes outlined in this 
specification in the facility where the work is to be done and who will apply the 
galvanizing and coatings within the same facility as outlined herein.  The Architect has 
the right to inspect and approve or reject the galvanizer/galvanizing facility. 

F. The galvanizer/galvanizing facility must have an ongoing Quality Control/Quality 
Assurance program which has been in effect for a minimum of five years and shall 
provide the Architect with process and final inspection documentation.  The 
galvanizer/galvanizing facility must have an on-premise testing facility capable of 
measuring the chemical and metallurgical composition of the galvanizing bath and 
pickling tanks. 

G. Inspection and testing of hot-dip galvanized coating shall be done under the guidelines 
provided in the American Hot-Dip Galvanizers Association (AGA) publication 
"Inspection of Products Hot-Dip Galvanized After Fabrication." 

1.5 PERFORMANCE STANDARDS 

A. Railings shall be designed to resist loads per the New York State Building Code. 
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1.6 SUBMITTALS 

A. Manufacturer's Literature:  Submit manufacturer's specifications, load tables, 
dimension diagrams, anchor details and installation instructions for products to be used 
in the fabrication of miscellaneous metal work, including paint products. 

B. Shop Drawings:  Shop drawings for the fabrication and erection of all assemblies of 
miscellaneous iron work which are not completely shown by manufacturer's data 
sheets.  Include plans and elevations at not less than 1" to 1'-0" scale, and include 
details of sections and connections at not less than 3" to 1'-0" scale.  Show anchorage 
and accessory items. 

C. Engineering Data 

1. Before any railings are fabricated, submit engineering data drawings to the 
Architect for review indicating how performance standards specified here shall be 
met.  The Contractor is responsible for the structural design and supports for these 
systems and must show his proposed systems on these drawings. 

2. These drawings must show all load conditions and design calculations relative to 
connections, fastening devices and anchorage, as well as size and gauge of 
members.  Calculations and drawings must be prepared by a Structural Engineer 
licensed in the State of New York and shall be signed and sealed by this Engineer. 

D. Welding shall be indicated on shop drawings using AWS symbols and showing length, 
size and spacing (if not continuous).  Auxiliary views shall be shown to clarify all 
welding.  Notes such as 1/4" weld, weld and tack weld are not acceptable. 

E. Certification:  For items to be hot-dip galvanized, identify each item galvanized and to 
show compliance of application.  The Certificate shall be signed by the galvanizer and 
shall contain a detailed description of the material processed and the ASTM standard 
used for the coating and, the weight of the coating.  In addition, and as attachment to 
Certification, submit reports of testing and inspections indicating compliance with the 
provisions of this Section. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Metals 

1. Metal Surfaces, General:  For fabrication of miscellaneous metal work which will 
be exposed to view, use only materials which are smooth and free of surface 
blemishes including pitting, seam marks, roller marks, rolled trade names and 
roughness. 

2. Steel Plates, Shapes and Bars:  ASTM A 36. 

3. Steel Bar Grating:  ASTM A 1011 or ASTM A 36. 

4. Steel Tubing:  Cold formed, ASTM A 500; or hot rolled, ASTM A 501. 
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5. Structural Steel Sheet:  Hot rolled, ASTM A 570; or cold rolled, ASTM A 611, Class 
1; of grade required for design loading. 

6. Galvanized Structural Steel Sheet:  ASTM A 924, of grade required for design 
loading.  Coating designation G90. 

7. Steel Pipe:  ASTM A 53, type and grade as selected by fabricator and as required 
for design loading; black finish unless galvanizing is indicated; standard weight 
(Schedule 40), unless otherwise indicated. 

8. Gray Iron Castings:  ASTM A 48, Class 30, unless another class is indicated or 
required by structural loads. 

9. Malleable Iron Castings:  ASTM A 47, grade as selected by fabricator. 

10. Brackets, Flanges and Anchors:  Cast or formed metal of the same type material 
and finish as supported rails, unless otherwise indicated. 

11. Concrete Inserts:  Threaded or wedge type; galvanized ferrous castings, either 
malleable iron, ASTM A 47, or cast steel, ASTM A 27.  Provide bolts, washers and 
shims as required, hot-dip galvanized, ASTM A 153. 

B. Grout:  Non-shrink, non-metallic grout conforming to the requirements of Section 
033000. 

C. Fasteners 

1. General:  Provide zinc-coated fasteners for exterior use or where built into exterior 
walls.  Select fasteners for the type, grade and class required. 

2. Bolts and Nuts:  Regular hexagon head type, ASTM A 307, Grade A. 

3. Anchor Bolts:  ASTM F 1554, Grade 36. 

4. Lag Bolts:  ASME B18.2.1. 

5. Machine Screws:  ASME B18.6.3. 

6. Plain Washers:  Round, carbon steel, ASME B18.22.1. 

7. Masonry Anchorage Devices:  Expansion shields, FS FF-S-325. 

8. Toggle Bolts:  Tumble-wing type, FS FF-B-588, type, class and style as required. 

9. Lock Washers:  Helical spring type carbon steel, ASME B18.21.1. 

D. Shop Paint:  Shop prime all non-galvanized miscellaneous metal items using Series 88 
Azeron Primer made by Tnemec, ICI Devoe "Rust Guard" quick dry alkyd shop coat 
No. 41403, or "Interlac 393" by International Protection Coatings. 

1. If steel is to receive high performance coating as noted in Section 099000, shop 
prime using primer noted in Section 099000. 
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E. Bituminous Paint:  Cold applied asphalt emulsion complying with ASTM D 1187. 

F. Galvanizing Repair Coating:  For touching up galvanized surfaces after erection, 
provide repair coating that is V.O.C. compliant, equal to "Silver Galv" made by Z.R.C. 
Worldwide or approved equal.  Apply to a dry film thickness of 1.5 to 3.0 mils. 

2.2 PRIME PAINTING 

A. Scope:  All ferrous metal (except galvanized steel) shall be cleaned and shop painted 
with one coat of specified ferrous metal primer.  No shop prime paint required on 
galvanized steel or aluminum work. 

B. Cleaning:  Conform to Steel Structures Painting Council Surface Preparation 
Specification SP 3 (latest edition) "Power Tool Cleaning" for cleaning of ferrous metals 
which are to receive shop prime coat. 

1. Steel to get high performance coating as noted in Section 099000 shall be cleaned 
as per SSPC SP.6 "Commercial Blast Cleaning." 

C. Application 

1. Apply shop prime coat immediately after cleaning metal.  Apply paint in dry 
weather or under cover.  Metal surfaces shall be free from frost or moisture when 
painted.  Paint all metal surfaces including edges, joints, holes, corners, etc. 

2. Paint surfaces which will be concealed after shop assembly prior to such 
assembly.  Apply paint in accordance with approved paint manufacturer's printed 
instructions, and the use of any thinners, adulterants or admixtures shall be only 
as stated in said instructions. 

3. Paint shall uniformly and completely cover the metal surfaces, 2.0 mils minimum 
dry film thickness.  No work shall be shipped until the shop prime coat thereon has 
dried. 

D. Touch-Up:  In the shop, after assembly and in the field, after installation of work of this 
Section, touch-up damaged or abraded portions of shop prime paint with specified 
ferrous metal primer. 

E. Apply one shop coat to fabricated metal items, except apply two (2) coats of paint to 
surfaces inaccessible after assembly or erection.  Change color of second coat to 
distinguish it from the first. 

2.3 GALVANIZING 

A. Scope:  All ferrous metal exposed to the weather, and all ferrous metals indicated on 
drawings or in specifications to be galvanized, shall be cleaned and then hot-dipped 
galvanized after fabrication as provided by Duncan Galvanizing or approved equal. 

B. Avoid fabrication techniques that could cause distortion or embrittlement of steel items 
to be hot-dip galvanized.  Fabricator shall consult with hot-dip galvanizer regarding 
potential warpage problems or handling problems during the galvanizing process that 
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may require adjustment of fabrication techniques or design before finalizing shop 
drawings and beginning of fabrication. 

C. Cleaning:  Thoroughly clean metal surfaces of all mill scale, rust, dirt, grease, oil, 
moisture and other contaminants prior to galvanizing. 

D. Application:  Hot-dip galvanizing shall conform to the following:: 

1. ASTM A 143:  Safeguarding Against Embrittlement of Hot-Dip Galvanized 
Structural Steel. 

2. ASTM A 123:  Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products. 

3. ASTM A 153:  Galvanized Coating on Iron and Steel Hardware - Table 1. 

4. ASTM A 384:  Practice for Safeguarding Against Warpage and Distortion During 
Hot-Dip Galvanizing of Steel Assemblies. 

5. ASTM A 385:  Practice for Providing High Quality Zinc Coatings. 

6. ASTM A 924:  Galvanized Coating on Steel Sheets. 

7. Minimum weight of galvanized coating shall be two (2) oz. per square foot of 
surface. 

E. Fabricate joints which will be exposed to weather in a manner to exclude water or 
provide weep holes where water may accumulate. 

F. All galvanized materials must be inspected for compliance with these specifications 
and marked with a stamp indicating the name of the galvanizer, the weight of the 
coating, and the appropriate ASTM number. 

G. To minimize surface imperfection (eg: flux inclusions), material to be galvanized shall 
be dipped into a solution of Zinc Ammonium Chloride (pre-flux) immediately prior to 
galvanizing.  The type of galvanizing process utilizing a flux blanket overlaying the 
molten zinc will not be permitted. 

H. After galvanizing all materials not exposed to view must be chromated by dipping 
material in a 0.2% chromic acid solution. 

I. Galvanized surfaces, where exposed to view, must have a smooth, level surface finish.  
Where this does not occur, piece shall be rejected and replaced to the acceptance of 
the Architect. 

2.4 PROTECTIVE COATINGS 

A. Whenever dissimilar metals will be in contact, separate contact surfaces by coating 
each contact surface prior to assembly or installation with one coat of specified 
bituminous paint, which shall be in addition to the specified shop prime paint.  Mask off 
those surfaces not required to receive protective coating. 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 05 50 00 - 7 Miscellaneous Metals 
 

2.5 WORKMANSHIP 

A. General 

1. Miscellaneous metal work shall be fabricated by an experienced fabricator or 
manufacturer and installed by an experienced tradesman. 

2. Materials, methods of fabrication, fitting, assembly, bracing, supporting, fastening, 
operating devices, and erection shall be in accordance with drawings and 
specifications, approved shop drawings, and best practices of the industry, using 
new and clean materials as specified, having structural properties sufficient to 
safely sustain or withstand stresses and strains to which materials and assembled 
work will be subjected. 

3. All work shall be accurately and neatly fabricated, assembled and erected. 

B. Shop Assembly:  Insofar as practicable, fitting and assembly of work shall be done in 
shop.  Shop assemble work in largest practical sizes to minimize field work.  It is the 
responsibility of the miscellaneous metal subcontractor to assure himself that the shop-
fabricated miscellaneous metal items will properly fit the field condition.  In the event 
that shop-fabricated miscellaneous metal items do not fit the field condition, the item 
shall be returned to the shop for correction. 

C. Cutting:  Cut metal by sawing, shearing, or blanking.  Flame cutting will be permitted 
only if cut edges are ground back to clean, smooth edges.  Make cuts accurate, clean, 
sharp and free of burrs, without deforming adjacent surfaces or metals. 

D. Holes:  Drill or cleanly punch holes; do not burn. 

E. Connections:  Make connections with tight joints, capable of developing full strength of 
member, flush unless indicated otherwise, formed to exclude water where exposed to 
weather.  Locate joints where least conspicuous.  Unless indicated otherwise, weld or 
bolt shop connections; bolt or screw field connections.  Provide expansion and 
contraction joints to allow for thermal movement of metal at locations and by methods 
approved by Architect. 

1. Welding 

a. Shall be in accordance with AWS D1.1 Structural Welding Code of the 
American Welding Society, and shall be done with electrodes and/or methods 
recommended by the manufacturer of the metals being welded. 

b. Welds shall be continuous, except where spot welding is specifically 
permitted.  Welds exposed to view shall be ground flush and dressed smooth 
with and to match finish of adjoining surfaces; undercut metal edges where 
welds are required to be flush. 

c. All welds on or behind surfaces which will be exposed to view shall be done 
so as to prevent distortion of finished surface.  Remove weld spatter and 
welding oxides from all welded surfaces. 

 
2. Bolts and Screws:  Make threaded connections tight with threads entirely 

concealed.  Use lock nuts.  Bolts and screw heads exposed to view shall be flat 
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and countersunk.  Cut off projecting ends of exposed bolts and screws flush with 
nuts or adjacent metal. 

F. Operating Mechanism:  Operating devices (i.e. pivots, hinges, etc.) mechanism and 
hardware used in connection with this work shall be fabricated, assembled, installed 
and adjusted after installation so that they will operate smoothly, freely, noiselessly and 
without excessive friction. 

G. Built-In Work:  Furnish anchor bolts, inserts, plates and any other anchorage devices, 
and all other items specified under this Section of the Specifications to be built into 
concrete, masonry or work of other trades, with necessary templates and instructions, 
and in ample time to facilitate proper placing and installation. 

H. Supplementary Parts:  Provide as necessary to complete each item of work, even 
though such supplementary parts are not shown or specified. 

I. Coordination:  Accurately cut, fit, drill and tap work of this Section to accommodate and 
fit work of other trades.  Furnish or obtain, as applicable, templates and drawings to or 
from applicable trades for proper coordination of this work. 

J. Exposed Work 

1. In addition to requirements specified herein and shown on drawings, all surfaces 
exposed to view shall be clean and free from dirt, stains, grease, scratches, 
distortions, waves, dents, buckles, tool marks, burrs, and other defects which mar 
appearance of finished work. 

2. Metal work exposed to view shall be straight and true to line or curve, smooth 
arrises and angles as sharp as practicable, miters formed in true alignment, 
profiles accurately intersecting, and with joints carefully matched to produce 
continuity of line and design. 

3. Exposed fastenings, where permitted, shall be of the same material, color and 
finish as the metal to which applied, unless otherwise indicated, and shall be of the 
smallest practicable size. 

K. Preparation for Hot-Dip Galvanizing:  Fabricator shall correctly prepare assemblies for 
galvanizing in consultation with galvanizer and in accordance with applicable 
Reference Standards and applicable AGA publications for the "Design of Products to 
be Hot-Dip galvanized After Fabrication."  Preparation shall include but not be limited to 
the following: 

1. Remove welding flux. 

2. Drill appropriate vent holes and provide for drainage in inconspicuous locations of 
hollow sections and semi-enclosed elements.  After galvanizing, plug vent holes 
with shaped lead and grind smooth. 

2.6 MISCELLANEOUS METALS ITEMS 

A. Rough Hardware 
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1. 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. 

2. Fabricate items to sizes, shapes and dimensions required.  Furnish malleable iron 
washers for heads and nuts which bear on wood connections; elsewhere, furnish 
steel washers. 

B. Steel Pipe Handrails:  Provide Schedule 40 steel pipe of size shown on Drawings.  
Fittings shall be flush type, malleable of cast iron.  Brackets shall be malleable iron, 
design as selected by the Architect. 

1. Construction:  Form direction changes in rails using solid bar stock or elbows.  
Connections shall be shop welded and ground smooth and flush, except where 
field connections and expansion joints are required.  Field connections may be 
welded, internal sleeve and plug weld, or internal sleeve and set screw. 

2. Secure handrails to walls with wall brackets.  Provide brackets of malleable iron 
castings, with not more than three (3) inches clearance from inside face of handrail 
to wall surface.  Neatly drill wall plate portion of the bracket into concrete or 
masonry to receive bolts for concealed anchorage.  For installation at drywall, 
Drywall trades shall provide plate to receive wall plate portion of bracket and 
anchor or bolt wall plate through drywall to supporting steel plate.  Locate brackets 
at not more than 5'-0" o.c. unless otherwise shown. 

3. Provide wall return fittings of cast iron, flush type, with the same projection as that 
specified for wall brackets. 

4. Longitudinal members shall be parallel with each other and with floor surface or 
shape of stair to a tolerance of 1/8" in 10'-0" linear feet.  Center line of members 
within each run of railing shall be in the plane. 

5. For steel pipe posts where indicated, anchor posts in concrete by means of pipe 
sleeves set and anchored into concrete.  Provide sleeves of galvanized steel pipe, 
not less than six (6) inches long and having an inside diameter not less than 1/2" 
greater than outside diameter of the inserted pipe.  Provide steel plate closure 
secure to bottom of sleeve and of width and length not less than one (1) inch 
greater than outside diameter of sleeve.  After posts have been inserted into 
sleeves, fill annular space between post and sleeve solid with non-shrink, non-
ferrous grout.  Cover anchorage joint with a round steel flange welded to post.  
Posts shall be set plumb within 1/8" vertical tolerance. 

6. Steel pipe handrails shall be capable of resisting a two hundred (200) lb. force 
applied to rail from any direction and a uniformly distributed load of fifty (50) lbs. 
per linear foot applied downward or horizontally, loads not to act simultaneously. 

C. Miscellaneous Light Steel Framing 
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1. Light steel framing, bracing, supports, framing, clip angles, shelf angles, plates, 
etc., shall be of such shapes and sizes as indicated on the drawings and details or 
as required to suit the condition and shall be provided with all necessary supports 
and reinforcing such as hangers, braces, struts, clip angles, anchors, bolts, nuts, 
welds, etc., as required to properly support and rigidly fasten and anchor same in 
place and to steel, concrete, masonry and all other connecting and adjoining work. 

2. All light steel framing steel shall be furnished and erected in accordance with the 
applicable requirements of the "Specifications for the Design, Fabrication and 
Erection of Structural Steel for Buildings" by the American Institute of Steel 
Construction and as specified herein. 

D. Miscellaneous Steel Trim:  Provide shapes and sizes for profiles shown.  Except as 
otherwise indicated, fabricate units from structural steel shapes and plates and steel 
bars, with continuously welded joints and smooth exposed edges.  Use concealed field 
splices wherever possible.  Provide cutouts, fittings and anchorages as required for 
coordination of assembly and installation with other work. 

E. Countertop Supports:  Steel framing as indicated or required to support countertops.  
Conceal framing under countertops and within wall behind countertops.  Provide 
supports to withstand a concentrated load of not less than three hundred (300) lbs. 
applied at any point with a deflection not to exceed L/240 for the length of the 
countertop. 

F. Miscellaneous Framing and Supports 

1. General: Provide steel framing and supports not specified in other Sections as 
needed to complete the Work. 

2. Fabricate units from steel shapes, plates, and bars of welded construction unless 
otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as 
necessary to receive adjacent construction. 

a. Fabricate units from slotted channel framing where indicated. 
b. Furnish inserts for units installed after concrete is placed. 

 
3. Galvanize miscellaneous framing and supports where indicated. 

4. Prime miscellaneous framing and supports with zinc-rich primer where indicated. 

G. Loose Bearing and Leveling Plates 

1. Provide loose bearing and leveling plates for steel items bearing on masonry or 
concrete construction. Drill plates to receive anchor bolts and for grouting. 

2. Galvanize plates. 

H. Loose Steel Lintels 

1. Fabricate loose steel lintels from steel angles and shapes of size indicated for 
openings and recesses in masonry walls and partitions at locations indicated. 
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Fabricate in single lengths for each opening unless otherwise indicated. Weld 
adjoining members together to form a single unit where indicated. 

2. Size loose lintels to provide bearing length at each side of openings equal to 1/12 
of clear span, but not less than 8 inches (200 mm) unless otherwise indicated. 

3. Galvanize loose steel lintels located in exterior walls. 

I. Steel Weld Plates and Angles 

1. Provide steel weld plates and angles not specified in other Sections, for items 
supported from concrete construction as needed to complete the Work. Provide 
each unit with no fewer than two integrally welded steel strap anchors for 
embedding in concrete. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where miscellaneous metal is to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 ERECTION 

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 
necessary for securing miscellaneous metal fabrications to in-place construction; 
including threaded fasteners for concrete and masonry inserts, toggle bolts, through-
bolts, lag bolts, wood screws, and other connectors as required. 

B. Cutting, Fitting and Placement:  Perform cutting, drilling and fitting required for 
installation of miscellaneous metal fabrications.  Set work accurately in location, 
alignment and elevation, plumb, level, true and free of rack, measured from established 
lines and levels.  Provide temporary bracing or anchors in formwork for items which are 
to be built into concrete, masonry, or similar construction. 

C. Fitting Connections:  Fit exposed connections accurately together to form tight hairline 
joints.  Weld connections which are not to be left as exposed joints, but cannot be shop 
welded because of shipping size limitations.  Grind exposed joints smooth and touch 
up shop paint coat.  Do not weld, cut or abrade the surfaces of exterior units which 
have been hot dip galvanized after fabrication, and are intended for bolted or screwed 
field connections. 

D. Field Welding:  Comply with AWS Code for procedures of manual shielded metal-arc 
welding, appearance, and quality of welds made, and methods used in correcting 
welding work. 

E. Touch-Up Painting:  Immediately after erection, clean field welds, bolted connections, 
and abraded areas of shop paint, and paint exposed areas with same material as used 
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for shop painting.  Apply by brush or spray to provide a minimum dry film thickness of 
2.0 mils. 

F. Field Touch-Up of Galvanized Surfaces:  Touch-up shop applied galvanized coatings 
damaged during handling and installation.  Use galvanizing repair coating specified 
herein for galvanized surfaces. 

END OF SECTION 
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SECTION 06 20 00 

CARPENTRY 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the carpentry work as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Blocking and miscellaneous wood. 

2. Plywood backing panels for telephone and electrical closets. 

3. Rough hardware. 

4. Installation only of finish hardware. 

5. Installation only of doors and hollow metal frames. 

1.3 RELATED SECTIONS 

A. Steel Frames - Section 08 11 14. 

B. Wood Doors - Section 08 14 16. 

C. Finish Hardware - Section 08 71 00. 

1.4 QUALITY ASSURANCE 

A. Lumber Standard:  Comply with PS 20. 

B. Plywood Standard:  Comply with PS 1 and American Plywood Assoc. (APA). 

C. Shop fabricate carpentry work to the extent feasible and where shop fabrication will 
result in better workmanship than feasible for on-site fabrication. 

D. Grade Marks:  Identify lumber and plywood by official grade mark. 

1. Lumber:  Grade stamp to contain symbol of grading agency certified by Board of 
Review, American Lumber Standards Committee, mill number or name, grade of 
lumber, species grouping or combination designation, rules under which graded 
where applicable, and condition of seasoning at time of manufacture. 
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a. S-Dry:  Maximum nineteen (19) percent moisture content as per ASTM D 
2016. 

 
E. Installation of doors, frames and hardware shall conform to the minimum standards of 

"Installation Guides for Doors and Hardware" of the Door and Hardware Institute. 

1.5 SUBMITTALS 

A. Pressure Treatment:  Include certification by treating plant stating chemicals and 
process used, net amount of salts retained and conformance with applicable 
standards. 

B. Fire-Retardant Treatment:  Include certification by treating plant that treatment material 
complies with governing ordinances and that treatment will not bleed through finished 
surfaces. 

1.6 PRODUCT HANDLING 

A. Deliver carpentry materials to the site ready to use with each piece of lumber clearly 
marked as to grade, type and mill, and place in an area protected from the elements. 

B. Deliver rough hardware in sealed kegs and/or other containers which shall bear labels 
as to type and kind. 

C. Pile lumber for rough usage, when delivered to the site in stacks to insure drainage and 
with a minimum clearance of six (6) inches above grade.  Cover stacks with tarpaulins 
or other watertight coverings.  Store grounds and similar small sized lumber inside the 
building as soon as possible after delivery. 

D. Do not store seasoned lumber in wet or damp portions of the building. 

E. Protect fire retardant treated materials against high humidity and moisture during 
storage and erection. 

F. Remove delivered materials which do not conform to specified grading rules or are 
otherwise not suitable for installation from the job site and replace with acceptable 
materials. 

G. All items specified in Section 087100 of this specification entitled "Finish Hardware" 
shall be received, accounted for, stored and applied under this Section. 

H. Hardware shall be sorted and stored in space assigned by Contractor and shall be kept 
at all times under lock and key.  The safety and preservation of all items delivered will 
be the responsibility of the Contractor. 

1.7 JOB CONDITIONS 

A. Installer must examine the substrates and supporting structure and the conditions 
under which the carpentry work is to be installed and notify the Contractor in writing of 
conditions detrimental to the work.  Do not proceed with the installation until 
unsatisfactory conditions have been corrected in a manner acceptable to the Installer 
and the Architect. 
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B. Coordination:  Fit carpentry work to other work; scribe and cope as required for 
accurate fit.  Correlate location of furring, nailers, blocking, grounds and similar 
supports to allow proper attachment of other work. 

PART 2 PRODUCTS 

2.1 WOOD MATERIAL 

A. General 

1. All wood shall be sound, flat, straight, well-seasoned, thoroughly dry and free from 
all defects.  Warped or twisted wood shall not be used. 

2. For miscellaneous wood blocking, grounds, furring as required, use Utility Grade 
Coastal Douglas Fir or Southern Pine, free from knots, shakes, rot or other 
defects, straight, square edges and straight grain, air seasoned with maximum 
moisture content of nineteen (19) percent.  Wood shall be S4S, S-Dry, complying 
with PS-20. 

3. Plywood and rough carpentry for telephone and electrical closets, provide 3/4" 
thick C-D EXT-APA plywood, fire retardant treated as specified herein. 

B. Wood Treatment 

1. All interior wood material specified herein shall be fire retardant treated to comply 
with the AWPA standard U1 to achieve a flame spread rating of not more than 25 
(UL Class "FR-S") when tested in accordance with UL Test 723 or ASTM E 84.  
The fire-retardant chemicals used to treat the lumber must comply with FR-1 of 
AWPA Standard P49 and be free of halogens, sulfates and ammonium phosphate. 

a. After treatment, kiln dry to a moisture content of fifteen (15) percent; if wood 
is to be painted or finished, kiln dry to a moisture content of twelve (12) 
percent.  Treatment shall be equal to "Dricon" made by Arch Wood Protection 
Inc. or approved equal.  Provide UL approved identification on treated 
materials. 

 
2. For exterior blocking, roofing and sheet metal, pressure treat wood with copper 

azole, Type B (CA-B); ammoniacal copper quat (ACQ) or similar preservative 
product that contains no arsenic or chromium.  Preservative shall comply with 
AWPA Standard U1, (.25 lbs./cubic foot of chemical in wood). 

a. After treatment, kiln dry to a maximum moisture content of fifteen (15) 
percent.  Treatment shall be equal to "Wolmanized Natural Select" made by 
Arch Wood Protection Inc. or approved equal. 

 
3. Treated wood which is cut or otherwise damaged shall be further treated in 

accordance with the AWPA Standard M-4. 
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2.2 HARDWARE 

A. Rough Hardware for Treated Woods and Exterior Use:  Hot-dipped galvanized or Type 
304 stainless steel. 

B. Nails:  Common steel wire, untreated for interior work as per ASTM F 1667. 

C. Bolts:  Standard mild steel, square head machine bolts with square nuts and malleable 
iron or steel plate washers or carriage bolts with square nuts and cut washers 
conforming to the following: 

1. Bolts:  ASTM A 307, Grade A. 

2. Nuts:  ASTM A 563. 

3. Lag Screws and Bolts:  ASME B 18.2.1. 

D. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to 6 times the load imposed when 
installed in unit masonry assemblies and equal to 4 times the load imposed when 
installed in concrete as determined by testing per ASTM E 488 conducted by a 
qualified independent testing and inspecting agency. 

1. Material for Treated Woods and Exterior Use:  Stainless steel with bolts and nuts 
complying with ASTM F 593 and ASTM F 594, Alloy Group 1 or 2. 

2. Material for Other Uses:  Carbon-steel components, zinc plated to comply with 
ASTM B 633, Class Fe/Zn 5. 

E. Wood Screws:  ASME B 18.6.1. 

F. Concrete and Masonry Anchors:  Standard expansion-shield self-drilling type concrete 
anchors where so shown or noted on the drawings, or where approved by the 
Architect. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where carpentry is to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not proceed 
with the work until unsatisfactory conditions are corrected to permit proper installation 
of the work. 

3.2 INSTALLATION OF FINISH HARDWARE 

A. Hardware shall be carefully fitted and securely attached, in accordance with these 
specifications and the instructions of the various manufacturers. 

B. Unless otherwise noted, mount hardware units at heights established in Section 
081114. 
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C. Install each hardware item in compliance with the manufacturer’s instructions and 
recommendations.  Wherever cutting and fitting is required to install hardware onto or 
into surfaces which are later to be painted or finished in another way, install each item 
completely and then remove and store in a secure place during the finish application.  
After completion of the finishes, re-install each item.  Do not install surface-mounted 
items until finishes have been completed on the substrate. 

D. Set units level, plumb and true to line and location.  Adjust and reinforce the 
attachment substrate as necessary for proper installation and operation. 

E. Drill and countersink units which are not factory prepared for anchorage fasteners.  
Space fasteners and anchors in accordance with industry standards. 

F. Cut and fit threshold and floor covers to profile of door frames, with mitered corners 
and hair-line joints.  Join units with concealed welds or concealed mechanical joints.  
Cut smooth openings for spindles, bolts and similar items, if any. 

G. All keys used shall be construction keys which are to be tagged with fiber discs as 
approved, clearly labeled with identifying inscriptions and then neatly arranged in a 
temporary cabinet.  All construction keys shall be returned to the Owner. 

H. Adjusting and Cleaning 

1. Adjust and check each operating item of hardware and each door, to ensure 
proper operation and function of every unit.  Lubricate moving parts with type 
lubrication recommended by manufacturer (graphite type if no other 
recommended).  Replace units which cannot be adjusted and lubricated to operate 
freely and smoothly as intended for the application made. 

2. Final Adjustment:  Wherever hardware installation is made more than one month 
prior to acceptance or occupancy of a space or area, return to the work during the 
week prior to acceptance or occupancy, and make a final check and adjustment of 
all hardware items in such space or area.  Clean and re-lubricate 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. 

3.3 INSTALLATION OF DOORS AND FRAMES 

A. Preparation 

1. Remove welded-in shipping spreaders installed at factory. 

2. Prior to installation and with installation spreaders in place, adjust and securely 
brace standard steel door frames for squareness, alignment, twist, and plumb to 
the following tolerances: 

a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 
degrees from jamb perpendicular to frame head. 

b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line 
parallel to plane of wall. 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 06 20 00 - 6 Carpentry 
 

c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs 
on parallel lines, and perpendicular to plane of wall. 

d. Plumbness:  Plus or minus 1/16 inch, measured at jambs on a perpendicular 
line from head to floor. 

 
3. Drill and tap doors and frames to receive non-templated mortised and surface-

mounted door hardware. 

B. Installation 

1. General:  Provide doors and frames of sizes, thicknesses, and designs indicated.  
Install steel doors and frames plumb, rigid, properly aligned, and securely fastened 
in place; comply with Drawings and manufacturer's written instructions. 

2. 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. Install frames in accordance with ANSI 250.11-20001, Recommended 
Erection Instructions for Steel Frames, unless more stringent requirements 
are specified herein. 

b. At fire-protection-rated openings, install frames according to NFPA 80. 
c. Where frames are fabricated in sections due to 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. 

d. Install frames with removable glazing stops located on secure side of 
opening. 

e. Frames set in masonry walls shall have door silencers installed in frames 
before grouting. 

f. Remove temporary braces necessary for installation only after frames have 
been properly set and secured. 

g. Check plumb, squareness, and twist of frames as walls are constructed.  
Shim as necessary to comply with installation tolerances. 

 
3. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to 

floor and secure with post-installed expansion anchors. 

a. Floor anchors may be set with powder-actuated fasteners instead of post-
installed expansion anchors if so indicated and approved on Shop Drawings. 

 
4. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames 

conforming to the requirements of Section 072100, "Thermal Insulation." 

5. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space 
between frames and masonry with mortar; refer to Section 042000 "Unit Masonry" 
for installation of frames in masonry walls. 

6. Ceiling Struts:  Extend struts vertically from top of frame at each jamb to 
supporting construction above, unless frame is anchored to masonry or to other 
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structural support at each jamb.  Bend top of struts to provide flush contact for 
securing to supporting construction above.  Provide adjustable wedged or bolted 
anchorage to frame jamb members. 

7. Installation Tolerances:  Adjust steel door frames for squareness, alignment, twist, 
and plumb to the tolerance given in HMMA 841 of ANSI/NAAMM, current edition. 

8. Steel Doors:  Fit hollow metal doors accurately in frames to the tolerances given in 
HMMA 841 of ANSI/NAAMM, current edition. 

a. Fire-Rated Doors:  Install doors with clearances according to NFPA 80. 
 

9. Glazing:  Comply with installation requirements in Division 8 Section "Glass and 
Glazing" and with standard steel door and frame manufacturer's written 
instructions. 

a. Secure stops with countersunk flat- or oval-head machine screws spaced 
uniformly not more than 9 inches o.c., and not more than 2 inches o.c. from 
each corner. 

 
C. Wood Doors 

1. Condition doors to average prevailing humidity in installation area prior to hanging. 

2. Install doors in accordance with manufacturer’s instructions. 

3. Fit door to frames and machine for hardware to whatever extent not previously 
worked at factory as required for proper fit and uniform clearance at each edge. 

4. Clearances:  Install doors to meet clearance requirements specified in Section 
081416. 

5. Fire-Rated Doors:  Install in corresponding fire-rated frames in accordance with the 
requirements of NFPA No. 80.  Provide clearances complying with the limitations 
of the authority having jurisdiction. 

D. Adjustments:  Check and readjust operating finish hardware items just prior to final 
inspection.  Leave work in complete and proper operating condition.  Remove and 
replace defective work, including doors or frames which are warped, bowed or 
otherwise unacceptable. 

3.4 BLOCKING AND MISCELLANEOUS WOOD 

A. General 

1. Erect rough carpentry true to line, levels and dimensions required; squared, 
aligned, plumbed, and securely fastened in place. 

2. Shim where required to true up furring, blocking and the like.  Use wood or metal 
shims only. 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 06 20 00 - 8 Carpentry 
 

3. Do all cutting, fitting, drilling and tapping of other work as required to secure work 
in place and to perform the work included herein.  Do all the cutting and fitting of 
carpentry work, for the work of other trades as required. 

B. Blocking and Miscellaneous Wood 

1. Furnish and install all wood grounds, furring, blocking, curbs, bucks, nailers, etc., 
that may be necessary and required in connection with the carpentry and with the 
work described for any other trades and including required carpentry for electrical 
fixtures.  All blocking and nailers shall be continuous wherever required, whether 
or not so indicated. 

2. Blocking shall be as required for the proper installation of the finished work and for 
items in mechanical sections as required.  Blocking, edgings, stops, nailing strips, 
etc., shall be continuous, unless distinctly noted otherwise.  Provide blocking as 
required to install all equipment.  Provide blocking and nailers where shown or 
required to fasten interior sheet metal work. 

3. Fastening for wood grounds, furring and blocking shall be of metal and of type and 
spacing as best suited to conditions.  Hardened steel nails, expansion screws, 
toggle bolts, self-clinching nails, metal plugs, inserts or similar fastenings shall be 
used, of suitable type and size to draw the members into place and securely hold 
same. 

C. Rough Lumber for Roofing and Sheet Metal 

1. Furnish and install all wood nailing strips and wood blocking required in connection 
with respective types of roofing, fans, flashings, and sheet metal work, using 
preservative treated wood as herein before specified. 

2. Wood blocking shall be of sizes and shapes as indicated on the drawings and/or 
designed for the reception of curb flashings for roof ventilators and similar items. 

3. All nailing strips and blocking shall be carried out in accordance with the printed 
installation instructions, and/or recommendations of the accepted manufacturer of 
the roofing materials, and in coordination and cooperation with the sheet metal 
work trades. 

4. All blocking and nailing strips shall be firmly secured in place using counter bored 
bolt and nut fastenings, or secured by any other proposed flush surfaced 
fastenings. 

5. Wood nailing strips or blocking required to be embedded in concrete work shall be 
furnished in time due for placing, prior to start of concrete operations.  Locations 
and spacings of nailing strips or blocking shall be performed in coordination with 
the concrete trades, as required for respective installations. 

3.5 TELEPHONE AND ELECTRICAL EQUIPMENT MOUNTING BOARDS 

A. Furnish and install 3/4" thick plywood panels to the walls of the telephone and electrical 
equipment rooms in accordance with the requirements of the local utility company. 
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B. Secure to wall using proper devices for substrates encountered, spaced twelve (12) 
inches o.c., maximum around the edges, 1-1/2" from corners, and in three (3) rows of 
three (3) each in the field.  Recess fastening devices flush with the plywood surface.  
Adjacent panels shall be butted with 1/16" space between without lapping. 

3.6 ROUGH HARDWARE 

A. Securely fasten rough carpentry together.  Nail, spike, lag screw or bolt as required by 
conditions encountered in the field and the Contract Documents. 

B. Provide rough or framing hardware, such as nails, screws, bolts, anchors, hangers, 
clips, inserts, miscellaneous fastenings, and similar items of the best quality and of the 
proper size and kind to adequately secure the work together and in place, in a rigid and 
substantial manner. 

C. Secure rough carpentry to masonry with countersunk bolts in expansion sleeves or 
other acceptable manner, with fastenings not more than sixteen (16) inches apart.  
Secure woodwork to hollow masonry with toggle bolts spaced not more than sixteen 
(16) inches apart. 

D. Countersink bolts in nailers and other rough woodwork and include washers and nuts.  
Cut bolts off flush with surfaces and peen as may be required to receive finished work. 

E. Inserts to secure wood nailers to concrete shall be malleable iron threaded inserts with 
3/8" diameter bolts of length to allow for countersinking.  Locate at end of each nailer 
and at intervals not exceeding thirty (30) inches o.c. 

F. Furnish to the mason for building into the work or attaching the work which is to be built 
in, anchors, bolts, wall plates bolted to masonry, corrugated wall plugs, nailing blocks, 
etc., which are required for the proper fastening and installation for the work or other 
items as called for in this Section. 

G. Detailed instructions with sketches of necessary requirements, shall be given to the 
masonry trade showing the location and other details of such nailing devices. 

3.7 CLEANING UP 

A. General:  Keep the premises in a neat, safe and orderly condition at all times during 
execution of this portion of the work, free from accumulation of sawdust, cut-ends and 
debris. 

B. Sweeping 

1. At the end of each working day, or more often if necessary, thoroughly sweep all 
surfaces where refuse from this portion of the work has settled. 

2. Remove the refuse to the area of the job site set aside for its storage. 

3. Upon completion of this portion of the work, thoroughly broom clean all surfaces. 

END OF SECTION 
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SECTION 07 84 13 

FIRESTOPS AND SMOKESEALS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the firestops and smokeseals as shown on the drawings and/or specified 
herein, including, but not limited to, the following: 

1. Penetrations through fire-resistance-rated floor and roof construction including 
both empty openings and openings containing cables, pipes, ducts, conduits, and 
other penetrating items. 

2. Penetrations through fire-resistance-rated walls and partitions including both 
empty openings and openings containing cables, pipes, ducts, conduits, and other 
penetrating items. 

3. Penetrations through smoke barriers and construction enclosing 
compartmentalized areas involving both empty openings and openings containing 
penetrating items. 

4. Sealant joints in fire-resistance-rated construction. 

5. Penetrations at each floor level in shafts and/or stairwells. 

6. Construction joints, including those between top of fire rated walls and underside 
of floors above; and those between exterior curtain walls and the outer perimeter 
edge of floor assemblies. 

1.3 RELATED SECTIONS 

A. Cast-in-Place Concrete - Section 03 30 00. 

B. Unit Masonry - Section 04 20 00. 

C. Joint Sealers - Section 07 92 00. 

D. Gypsum Drywall - Section 09 29 00. 

E. Piping penetrations - Division 22. 

F. Duct penetrations - Division 23. 

G. Cable and conduit penetrations - Division 26. 
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1.4 REFERENCES 

A. ASTM E 814 "Standard Method of Fire Tests of Through-Penetration  
 Firestops." 

B. UL 1479, UBC 7-5 (Both are same as A. above). 

C. ASTM E 119 "Standard Method of Fire Tests of Building Construction and  
 Materials." 

D. UL 263, UBC 7-1 (Both are same as C. above). 

E. UL 2079 "Tests For Fire Resistance of Building Joint Systems." 

F. ASTM E 1399 "Test For Dynamic Movement Conditions." 

G. ASTM E 1966 (Same as E. above). 

H. ASTM G 21 "Standard Practice for Determining Resistance of Synthetic  
 Polymeric Materials to Fungi." 

I. Test Requirements: ASTM E 2307, "Standard Test Method for Determining Fire 
Resistance of Perimeter Fire Barrier Systems Using Intermediate-Scale, Multi-story 
Test Apparatus." 

J. Inspection Requirements:  ASTM E 2174, "Standard Practice for On-site Inspection of 
Installed Firestops." 

K. Published Through-Penetration Systems by recognized independent testing agencies. 

1. UL Fire Resistance Directory, Volume II of current year. 

2. Warnock Hersey Certification Listings, current year. 

3. Omega Point Laboratories, current year. 

L. International Firestop Council Guidelines for Evaluating Firestop Systems Engineering 
Judgments. 

1.5 SUBMITTALS 

A. Submit manufacturer's product literature for each type of firestop material to be 
installed.  Literature shall indicate product characteristics, typical uses, performance, 
limitation criteria, test data and indication that products comply with specified 
requirements. 

B. Submit shop drawings detailing materials, installation methods, and relationships to 
adjoining construction for each firestop system, and each kind of construction condition 
penetrated and kind of penetrating item.  Include firestop design designation of 
qualified testing and inspection agency evidencing compliance with requirements for 
each condition indicated. 

1. Submit documentation, including illustrations, for proposed UL listed (or equal) 
firestop and smokeseal assembly required for the Project. 
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C. Material Safety Data Sheets:  Submit MSDS for each firestop product. 

D. Submit qualifications of firestop installer, including letter from firestop manufacturer of 
products proposed to be installed, wherein manufacturer approves or recognizes as 
trained/ or certifies installer for installation of that manufacturer's products. 

E. Engineering Judgment:  For those firestop applications that exist for which no qualified 
tested system is available through a manufacturer, an engineering judgment derived 
from similar qualified tested system designs or other tests will be submitted to local 
authorities having jurisdiction for their review and approval prior to installation.  
Engineering judgment documents must follow requirements set forth by the 
International Firestop Council. 

1.6 QUALITY ASSURANCE 

A. General:  Provide firestopping systems that are produced and installed to resist the 
spread of fire and the passage of smoke and other gases. 

B. Installation Responsibility:  Assign installation of through-penetration firestop systems 
and fire-resistive joint systems in Project to a single sole source firestop specialty 
contractor. 

C. Firestopping materials shall conform to Flame (F) and Temperature (T) ratings as 
required by local building code and as tested by nationally accepted test agencies per 
ASTM E 814 or UL 1479.  The F-rating must be a minimum of one (1) hour, but not 
less than the fire resistance rating of the assembly being penetrated.  T-rating, when 
required by code authority, shall be based on measurement of the temperature rise on 
the penetrating item(s).  The fire test shall be conducted with a minimum positive 
pressure differential of 0.01 inches of water column. 

1. Penetrations in Horizontal Assemblies:  Provide firestopping with ratings 
determined in accordance with UL 1479 or ASTM E 814. 

a. F-Rating:  Minimum of 1-hour rating, but not less than the fire-resistance 
rating of the floor construction being penetrated. 

b. T-Rating:  When penetrant is located outside of a wall cavity, minimum of  
1-hour rating, but not less than the fire-resistance rating of the floor 
construction being penetrated. 

c. W-Rating:  Class 1 rating in accordance with water leakage test per UL 1479. 
 

2. Penetrations in Smoke Barriers:  Provide firestopping with ratings determined in 
accordance with UL 1479 or ASTM E 814.  

a. L-Rating:  Not exceeding 5.0 cfm/sq. ft. of penetration opening at both 
ambient and elevated temperatures. 

 
D. Firestopping products shall be asbestos free and free of any PCBs. 

E. Do not use any product containing solvents or that requires hazardous waste disposal. 

F. Do not use firestop products which after curing, dissolve in water. 

G. Do not use firestop products that contain ceramic fibers. 
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H. Firestopping Installer Qualifications:  Firestop application shall be performed by a 
single firestopping contractor who specializes in the installation of firestop systems, 
whose personnel to be utilized have received specific training and certification or 
approval from the proposed respective firestop manufacturer, and firestop installer 
shall have a minimum of three years' experience (under present company name) 
installing firestop systems of the type herein specified. 

I. Mock-Up:  Prepare job site mock-ups of each typical Firestop System proposed for use 
in the project.  Approved mock-ups will be left in place as part of the finished project 
and will constitute the quality standard for the remaining work. 

J. For firestopping exposed to view, traffic, moisture, and physical damage, provide 
products that do not deteriorate when exposed to these conditions. 

1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide 
moisture-resistant through-penetration firestop systems. 

2. For floor penetrations with annular spaces exceeding 4 inches or more in width 
and exposed to possible loading and traffic, provide firestop systems capable of 
supporting the floor loads involved either by installing floor plates or by other 
means. 

3. For penetrations involving insulated piping, provide through-penetration firestop 
systems not requiring removal of insulation. 

K. Mold Resistance:  Provide penetration firestopping with mold and mildew resistance 
rating of less than or equal to 1 as determined by ASTM G 21. 

L. Firestopping Materials are either "cast-in-place" (integral with concrete placement) or 
"post-installed."  Provide cast-in-place firestop devices prior to concrete placement. 

M. Firestop systems do not reestablish the structural integrity of load bearing partitions or 
assemblies or support live loads and traffic.  Installer shall consult the Structural 
Engineer prior to penetrating any load bearing assembly. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in manufacturer's original unopened containers with manufacturer's 
name, product identification, lot numbers, UL or Warnock Hersey labels, and mixing 
and installation instructions, as applicable. 

B. Store materials in the original, unopened containers or packages, and under conditions 
recommended by manufacturer. 

C. All firestop materials shall be installed prior to expiration of shelf life. 

1.8 PROJECT CONDITIONS 

A. Verify existing conditions and substrates before starting work 

B. Do not use materials that contain solvents, show sign of damage or are beyond their 
shelf life. 
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C. During installation, provide masking and drop cloths as needed to prevent firestopping 
products from contaminating any adjacent surfaces. 

D. Conform to ventilation requirements if required by manufacturer's installation 
instructions or Material Safety Data Sheet. 

E. Weather Conditions:  Do not proceed with installation of firestop products when 
temperatures are in excess or below the manufacturer's recommendations. 

F. Schedule installation of firestop products after completion of penetrating item 
installation but prior to covering or concealing of openings. 

G. Coordinate this work as required with work of other trades. 

1.9 SEQUENCING AND SCHEDULING 

A. Pre-Installation Conference:  Convene a pre-installation conference to establish 
procedures to maintain optimum working conditions and to coordinate this work with 
related and adjacent work. 

B. Sequence:  Perform work of this and other sections in proper sequence to prevent 
damage to the firestop systems and to ensure that their installation will occur prior to 
enclosing or concealing work. 

C. Install all firestop systems after voids and joints are prepared sufficiently to accept the 
applicable firestop system. 

D. Do not cover firestop systems until they have been properly inspected and accepted by 
the authority having jurisdiction. 

PART 2 PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Subject to compliance with requirements, provide products of one of the following 
manufacturers: 

1. Tremco. 

2. Bio-Fireshield. 

3. 3M. 

4. Specified Technologies Inc. 

5. U.S. Gypsum Co. 

6. Nelson. 

7. Hilti, Inc. 

8. GCP Applied Technologies. 
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2.2 FIRESTOPPING, GENERAL 

A. Compatibility:  Provide firestopping composed of components that are compatible with 
each other, the substrates forming openings, and the items, if any, penetrating the 
firestopping under conditions of service and application, as demonstrated by 
firestopping manufacturer based on testing and field experience. 

B. Accessories:  Provide components for each firestopping system that are needed to 
install fill materials.  Use only components specified by the firestopping manufacturer 
and approved by the qualified testing and inspecting agency for the designated fire-
resistance-rated systems.  Accessories include but are not limited to the following 
items: 

1. Permanent forming/damming/backing materials including the following: 

a. Semi-refractory fiber (mineral wool) insulation. 
b. Sealants used in combination with other forming/damming materials to 

prevent leakage of fill materials in liquid state. 
c. Fire-rated form board. 
d. Joint fillers for joint sealants. 

 
2. Temporary forming materials. 

3. Substrate primers. 

4. Collars. 

5. Steel sleeves. 

C. Applications:  Provide firestopping systems composed of materials specified in this 
Section that comply with system performance and other requirements. 

D. Smokeseals at top of partitions shall be flexible to allow for partition deflection. 

E. Polypropylene Sleeves (PP):  (For cast-in device options.) 

2.3 FILL MATERIALS FOR THROUGH-PENETRATION FIRESTOP SYSTEMS 

A. Endothermic, Latex Compound Sealant:  Single-component, endothermic, latex 
formulation. 

B. Intumescent, Latex Sealant:  Single-component, Intumescent, latex formulation. 

C. Intumescent Putty:  Non-hardening, dielectric, water-resistant putty containing no 
solvents, inorganic fibers, or silicone compounds. 

D. Intumescent Wrap Strips:  Single-component, elastomeric sheet with aluminum or 
polyethylene foil on one side. 

E. Job-Mixed Vinyl Compound:  Prepackaged vinyl-based powder product for mixing with 
water at Project site to produce a paintable compound, passing ASTM E 136, with 
flame-spread and smoke-developed ratings of zero per ASTM E 84. 
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F. Mortar:  Prepackaged dry mix composed of a blend of inorganic binders, fillers, and 
lightweight aggregate formulated for mixing with water at Project site to form a non-
shrinking, homogeneous mortar. 

G. Pillows/Bags:  Re-usable, heat-expanding pillows/bags composed of glass-fiber cloth 
cases filled with a combination of mineral-fiber, water-insoluble expansion agents and 
fire-retardant additives. 

H. Silicone Foam:  Two-component, silicone-based liquid elastomer that, when mixed, 
expands and cures in place to produce a flexible, non-shrinking foam. 

I. Silicone Sealant:  Moisture-curing, single-component, silicone-based, neutral-curing 
elastomeric sealant of grade indicated below: 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other 
horizontal surfaces and non-sag formulation for openings in vertical and other 
surfaces requiring a non-slumping/gunnable sealant, unless firestop system limits 
use to non-sag grade for both opening conditions. 

J. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place 
concrete floors and consisting of an outer metallic or polypropylene sleeve lined with 
an intumescent strip, an extended rectangular flange attached to one end of the sleeve 
for fastening to concrete formwork, and a neoprene gasket.  

K. Fire Rated Cable Management Devices: Factory-assembled round metallic sleeve 
device for use with cable penetrations, containing an integrated smoke seal fabric 
membrane that can be opened and closed for re-penetration. 

L. Drop-In Firestop Devices: Factory-assembled devices for use with combustible or 
noncombustible penetrants in cored holes within concrete floors.  Device shall consist 
of galvanized steel sleeve lined with an intumescent strip, an extended rectangular 
flange attached to one end of the sleeve for fastening to concrete floor, and neoprene 
gasket. 

M. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined 
with intumescent material sized to fit specific diameter of penetrant. 

N. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced 
elastomeric sheet bonded to galvanized-steel sheet. 

O. Blocks/Plugs:  Intumescent flexible block/plug suitable for reuse in re-penetration of 
openings.  Blocks shall allow up to 12” of unreinforced annular space. 

P. Tub Box Kit:  Cast-in place pre-formed plastic tub box kit with three support legs for 
use with drain piping assembly associated with bathtub installations. 

2.4 FIRE-RESISTIVE ELASTOMERIC JOINT SEALANTS 

A. Elastomeric Sealant Standard:  Provide manufacturer's standard chemically curing, 
elastomeric sealant of base polymer indicated that complies with ASTM C 920 
requirements, including those referenced for Type, Grade, Class, and Uses, and 
requirements specified in this Section applicable to fire-resistive joint sealants. 
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1. Sealant Colors:  Color of exposed joint sealants as selected by the Architect. 

B. Single-Component, Neutral-Curing Silicone Sealant:  Type S; Grade NS; Class 25; 
exposure-related Use NT, and joint-substrate-related Uses M, G, A, and (as applicable 
to joint substrates indicated) O. 

1. Additional Movement Capability:  Provide sealant with the capability to withstand 
33 percent movement in both extension and compression for a total of 66 percent 
movement. 

C. Multi-Component, Non-Sag, Urethane Sealant:  Type M; Grade NS; Class 25; 
exposure-related Use NT, and joint-substrate-related Uses M, A, and (as applicable to 
joint substrates indicated) O. 

1. Additional Movement Capability:  Provide sealant with the capability to withstand 
40 percent movement in extension and 25 percent in compression for a total of 65 
percent movement in joint width existing at time of installation, when tested for 
adhesion and cohesion under maximum cyclic movement per ASTM C 719, and 
remain in compliance with other requirements of ASTM C 920 for uses indicated. 

D. Single-Component, Non-Sag, Urethane Sealant:  Type S; Grade NS; Class 25; and 
Uses NT, M, A, and (as applicable to joint substrates indicated) O. 

2.5 MINERAL FIBER/CERAMIC WOOL NON-COMBUSTIBLE INSULATION (FIRE 
SAFING) 

A. Provide min. 4 pcf Thermafiber as manufactured by Thermafiber Co., min. 4 pcf FBX 
Safing Insulation as manufactured by Fibrex, or approved equal to suit conditions and 
to comply with fire resistance and firestop manufacturer's requirements. 

B. Material shall be classified non-combustible per ASTM E 119. 

2.6 MIXING 

A. For those products requiring mixing prior to application, comply with firestopping 
manufacturer's directions for accurate proportioning of materials, water (if required), 
type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, 
and other procedures needed to produce firestopping 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 configuration, penetrating items, substrates, and other 
conditions affecting performance of firestopping.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Surface Cleaning:  Clean out openings and joints immediately prior to installing 
firestopping to comply with recommendations of firestopping manufacturer and the 
following requirements: 

1. Remove all foreign materials from surfaces of opening and joint substrates and 
from penetrating items that could interfere with adhesion of firestopping. 

2. Clean opening and joint substrates and penetrating items to produce clean, sound 
surfaces capable of developing optimum bond with firestopping.  Remove loose 
particles remaining from cleaning operation. 

3. Remove laitance and form release agents from concrete. 

B. Priming:  Prime substrates where recommended by firestopping 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 firestopping from contacting adjoining 
surfaces that will remain exposed upon completion of work and that would otherwise 
be permanently stained or damaged by such contact or by cleaning methods used to 
remove smears from firestopping materials.  Remove tape as soon as it is possible to 
do so without disturbing seal of firestopping with substrates. 

3.3 CONDITIONS REQUIRING FIRESTOPPING 

A. Building Exterior Perimeters 

1. Where exterior facing construction is continuous past a structural floor, and a 
space (i.e. construction joint) would otherwise remain open between the inner face 
of the wall construction and the outer perimeter edge of the structural floor, provide 
firestopping to equal the fire resistance of the floor assembly. 

a. If mineral wool is part of firestop system, the mineral wool must be completely 
covered by appropriate thickness of UL or Warnock Hersey listed firestop 
sealant or spray. 

b. Refer to Article 3.6 herein for description of fire safing insulation. 
 

2. Firestopping shall be provided whether or not there are any clips, angles, plates, or 
other members bridging or interconnecting the facing and floor systems, and 
whether or not such items are continuous. 

3. Where an exterior wall passes a perimeter structural member, such as a girder, 
beam, or spandrel, and the finish on the interior wall face does not continue up to 
close with the underside of the structural floor above, thus interrupting the fire-
resistive integrity of the wall system, and a space would otherwise remain open 
between the interior face of the wall and the structural member, provide 
firestopping to continuously fill such open space. 
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B. Interior Walls and Partitions 

1. Construction joints between top of fire rated walls and underside of floors above, 
shall be firestopped. 

2. Firestop system installed shall have been tested by either UL or Omega Point, 
including exposure to hose stream test and including for use with steel fluted deck 
floor assemblies. 

3. Firestop system used shall allow for deflection of floor above. 

C. Penetrations 

1. Penetrations include conduit, cable, wire, pipe, duct, or other elements which pass 
through one or both outer surfaces of a fire rated floor, wall, or partition. 

2. Except for floors on grade, where a penetration occurs through a structural floor or 
roof and a space would otherwise remain open between the surfaces of the 
penetration and the edge of the adjoining structural floor or roof, provide 
firestopping to fill such spaces in accordance with ASTM E 814. 

3. These requirements for penetrations shall apply whether or not sleeves have been 
provided, and whether or not penetrations are to be equipped with escutcheons or 
other trim.  If penetrations are sleeved, firestop annular space, if any, between 
sleeve and wall of opening. 

D. Provide firestopping to fill miscellaneous voids and openings in fire rated construction 
in a manner essentially the same as specified herein before. 

3.4 INSTALLING THROUGH PENETRATION FIRESTOPS 

A. General:  Comply with the through penetrations firestop manufacturer's installation 
instructions and drawings pertaining to products and applications indicated. 

B. Install forming/damming materials and other accessories of types required to support 
fill materials during their application and in the position needed to produce the cross-
sectional shapes and depths required to achieve fire ratings of designated through-
penetration firestop systems.  After installing fill materials, remove combustible forming 
materials and other accessories not indicated as permanent components of firestop 
systems. 

C. Install fill materials for through penetration firestop systems by proven techniques to 
produce the following results: 

1. Completely fill voids and cavities formed by openings, forming materials, 
accessories, and penetrating items. 

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 work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 
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3.5 INSTALLING FIRE RESISTIVE JOINT SEALANTS 

A. General:  Comply with ASTM C 1193, and with the sealant manufacturer's installation 
instructions and drawings pertaining to products and applications indicated. 

B. Install joint fillers 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 and develop fire 
resistance rating required. 

C. 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 
width that optimum sealant movement capability.  Install sealants at the same time joint 
fillers are installed. 

D. Tool no sag sealants immediately after sealant application and prior to the time 
skinning or curing begins.  Form smooth, uniform beads of configuration indicated or 
required to produce fire resistance rating, as well as to eliminate air pockets, and to 
ensure contact and adhesion of sealants with sides of joint.  Remove excess sealant 
from surfaces adjacent to joint.  Do not use tooling agents that discolor sealants or 
adjacent surfaces or are not approved by sealant manufacturer. 

3.6 INSTALLING FIRESAFING INSULATION 

A. Install fire safing insulation utilizing welded or screw applied galvanized steel impaling 
pins and retaining clips; space clips or pins 24" o.c. maximum. 

B. Completely fill voids in areas where safing insulation is required.  At spandrel 
conditions/floor edges, depth of insulation top to bottom shall be at least four (4) 
inches. 

C. Cover top of all safing insulation with firestop sealant or spray. 

3.7 FIELD QUALITY CONTROL 

A. Inspecting agency employed and paid by the Owner will examine completed 
firestopping to determine, in general, if it is being installed in compliance with 
requirements. 

B. Inspecting agency will report observations promptly and in writing to Contractor, Owner 
and Architect. 

C. Do not proceed to enclose firestopping with other construction until reports of 
examinations are issued. 

D. Where deficiencies are found, Contractor must repair or replace firestopping so that it 
complies with requirements. 
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3.8 CLEANING 

A. Clean off excess fill materials and sealants adjacent to openings and joints as work 
progresses by methods and with cleaning materials approved by manufacturers of 
firestopping products and of products in which openings and joints occur. 

B. Protect firestopping 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 
or deteriorated firestopping immediately and install new materials to product 
firestopping complying with specified requirements. 

END OF SECTION 
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SECTION 07 92 00 

JOINT SEALERS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the joint sealers work as shown on the drawings and/or specified herein, 
including but not necessarily limited to the following: 

1. Flashing reglets and retainers. 

2. Exterior wall joints not specified to be sealed in other Sections of work. 

3. Interior wall joints not specified to be sealed in other Sections of work, including 
caulking to fill between architectural woodwork and any wall, floor and/or ceiling 
imperfections. 

4. Control and expansion joints in walls. 

5. Joints at wall penetrations. 

6. Joints between items of equipment and other construction. 

7. All other joints required to be sealed to provide a positive barrier against 
penetration of air and moisture. 

1.3 RELATED SECTIONS 

A. Firestop sealants - Section 07 84 13. 

B. Sealant within drywall construction - Section 09 29 00. 

C. Sealant at tile work - Section 09 30 13. 

1.4 QUALITY ASSURANCE 

A. Qualification of Installers:  Use only personnel who are thoroughly familiar, skilled and 
specially trained in the techniques of sealant work, and who are completely familiar 
with the published recommendations of the sealant manufacturer. 

B. Pre-Construction Field Adhesion Testing:  Before installing elastomeric sealants, field 
test their adhesion to project joint substrates according to the method in ASTM C 794 
and C 1521 that is appropriate for the types of Project joints. 
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C. Perform testing per ASTM C 1248 on interior and exterior sealants to determine if 
sealants or primers will stain adjacent surfaces.  No sealant work shall start until results 
of these tests have been submitted to the Architect and he has given his written 
approval to proceed with the work. 

D. VOC Limits: Comply with Adhesives, Sealants, and Sealant Primers VOC Limits 
Tables, CI 2009 (usgbc.org). 

1.5 SUBMITTALS 

A. Shop Drawings:  Submit shop drawings showing all joint conditions, indicating relation 
of adjacent materials, all sealant materials (sealant, bond breakers, backing, primers, 
etc.), and method of installation. 

1. Submit joint sizing calculations certifying that movement capability of sealant is not 
being exceeded. 

B. Samples:  Submit the following: 

1. Color samples of sealants, submit physical samples (not color chart). 

2. Sealant bond breaker and joint backing. 

C. Product Data:  Submit manufacturer's technical information and installation instructions 
for: 

1. Sealant materials, indicating that material meets standards specified herein. 

2. Backing rods. 

D. Submit manufacturer's certification as required by Article 1.6 herein. 

E. Submit results of testing required in Article 1.4 herein. 

1.6 MANUFACTURER'S RESPONSIBILITY AND CERTIFICATION 

A. Contractor shall require sealant manufacturer to review the Project joint conditions and 
details for this Section of the work.  Contractor shall submit to the Architect written 
certification from the sealant manufacturer that joints are of the proper size and design, 
that the materials supplied are compatible with adjacent materials and backing, that the 
materials will properly perform to provide permanent watertight, airtight or vaportight 
seals (as applicable), and that materials supplied meet specified performance 
requirements. 

1.7 ENVIRONMENTAL CONDITIONS 

A. Temperature:  Install all work of this Section when air temperature is above forty (40) 
degrees F. and below eighty (80) degrees F., unless manufacturer submits written 
instructions permitting sealant use outside of this temperature range. 

B. Moisture:  Do not apply work of this Section on surfaces which are wet, damp, or have 
frost. 
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1.8 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section, before, 
during and after installation and to protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and 
replacements necessary. 

C. Storage 

1. Store sealant materials and equipment under conditions recommended by their 
manufacturer. 

2. Do not use materials stored for a period of time exceeding the maximum 
recommended shelf life of the material. 

3. Material shall be stored in unopened containers with manufacturers’ name, batch 
number and date when shelf life expires. 

1.9 WARRANTY 

A. Provide a written, notarized warranty from the manufacturer stating that the applied 
sealants shall show no material failure for a period of ten (10) years. 

B. Contractor to provide a written, notarized warranty stating that the applied sealants 
shall show no failure due to improper installation for a period of five (5) years. 

C. Warranty shall be in a form acceptable to the Owner and executed by an authorized 
individual. 

D. Include in warranty provision agreement to repair and/or replace, at Contractor's 
expense, sealant defects that develop during warranty period as a result of faulty labor 
and/or materials. 

PART 2 PRODUCTS 

2.1 SEALANT MATERIALS 

A. Exterior Wall Sealant:  Provide one (1) part non-sag sealant equal to No. 790 or 795 
made by Dow Corning, "Silpruf SCS 2000" or "LM SCS 2700" made by G.E., 
"Spectrem 1" or "Spectrem 3" made by Tremco or "Sonolastic 150" by Sonneborn 
conforming to the minimum standards of ASTM C 920, Type S, Grade NS, Class 50. 

B. Interior Sealant:  Provide a one (1) part acrylic based sealant conforming to ASTM C 
834, equal to "AC-20+ Silicone" made by Pecora, Masterseal NP 520 by BASF or 
equal made by Tremco. 

C. Colors:  Colors selected from manufacturer's standard selection. 
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2.2 MISCELLANEOUS MATERIALS 

A. Back-Up Materials:  Provide back-up materials and preformed joint fillers, non-staining, 
non-absorbent, compatible with sealant and primer, and of a resilient nature, equal to 
"HBR" made by Nomaco Inc. or approved equal, twenty-five (25) percent wider than 
joint width.  Materials impregnated with oil, bitumen or similar materials shall not be 
used.  Provide back-up materials only as recommended by sealant manufacturer in 
writing. 

B. Provide bond breakers, where required, of polyethylene tape as recommended by 
manufacturer of sealant. 

C. Provide primers recommended by the sealant manufacturer for each material to 
receive sealant.  Note that each exterior joint must be primed prior to sealing. 

D. Provide solvent, cleaning agents and other accessory materials as recommended by 
the sealant manufacturer. 

E. Materials shall be delivered to the job in sealed containers with manufacturer's original 
labels attached.  Materials shall be used per manufacturer's printed instructions. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where joint sealers are to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with instructions and recommendations of the 
manufacturer and in accordance with ASTM C 1193 for use of joint sealants as 
applicable to materials, applications and conditions required by this Project where more 
stringent installation requirements are specified herein, such requirements shall apply. 

B. Sample Section of Sealant 

1. During sealant installation work in exterior wall, the manufacturer of sealant shall 
send his representative to the site, under whose supervision a section of the wall 
(used as "control section") shall be completed for purposes of determining 
performance characteristics of sealant in joints.  Architect shall be informed of time 
and place of such installation of control section. 

2. Control section shall be installed according to specification given herein and shall 
not be considered as acceptable until written acceptance is provided by the 
Architect. 

3. Accepted control section shall be standard to which all other sealant work must 
conform. 
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C. Supervision:  The Contractor shall submit to the Architect written certification from the 
sealant manufacturer that the applicators have been instructed in the proper 
application of their materials.  The Contractor shall use only skilled and experienced 
workmen for installation of sealant. 

D. Apply sealant under pressure with a hand or power actuated gun or other appropriate 
means.  Gun shall have nozzle of proper size and provide sufficient pressure to 
completely fill joints as detailed.  Neatly point or tool joint to provide the contour as 
indicated on the drawings. 

E. Preparation and Application 

1. Thoroughly clean all joints, removing all foreign matter such as dust, oil, grease, 
water, surface dirt and frost.  Sealant must be applied to the base surface.  
Previously applied film must be entirely removed. 

2. Stone, masonry and concrete surfaces to receive sealant shall be cleaned where 
necessary by grinding, water blast cleaning, mechanical abrading, or combination 
of these methods as required to provide a clean, sound base surface for sealant 
adhesion. 

a. Do not use any acid or other material which might stain surfaces. 
b. Remove laitance by grinding or mechanical abrading. 
c. Remove loose particles present or resulting from grinding, abrading, or blast 

cleaning by blowing out joints with compressed air, oil and water free, or 
vacuuming joints prior to application of primer or sealant. 

 
3. Clean non-porous surfaces such as metal and glass chemically.  Remove 

protective coatings on metallic surfaces by solvent that leaves no residue and is 
compatible with sealant.  Use solvent and wipe dry with clean, dry lint free paper 
towels.  Do not allow solvent to air dry without wiping.  Clean joint areas protected 
with masking tape or strippable films as above after removal of tape film. 

4. Do not seal joints until they are in compliance with drawings, or meet with the 
control section standard. 

5. Joint Size and Sealant Size:  Joints to receive sealant shall be at least 1/4" wide.  
In joint 1/4" to 3/8" wide, sealant shall be 1/4" deep.  In joints wider than 3/8" and 
up to 1" wide, sealant depth shall be one half the joint width.  For joints wider than 
1", sealant depth shall be as recommended by the sealant manufacturer.  Depth of 
joint is defined as distance from outside face of joint to closest point of the filler. 

6. Primer:  Thoroughly clean joints and apply primer to all surfaces that will receive 
sealant.  Apply primer on clean, dry surfaces, and prior to installation of joint 
backing.  Completely wet both inner faces of the joint with primer.  Mask adjacent 
surfaces of joint with non-staining masking tape prior to priming.  Apply primer with 
clean brush and only when temperature is above 45 deg. F. 

7. Joint Backing:  In joints where depth of joint exceeds required depth of sealant, 
install joint backing (after primer is dry) in joints to provide backing and proper joint 
shape for sealant.  Proper shape for sealant is a very slight "hourglass" shape, 
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with back and front face having slight concave curvature.  Use special blunt  
T-shaped tool or roller to install joint backing to the proper and uniform depth 
required for the sealant.  Joint backing shall be installed with approximately 
twenty-five (25) percent compressions.  Do not stretch, twist, braid, puncture, or 
tear joint backing.  Butt joint backing at intersections. 

8. Bond Breaker:  Install bond breaker smoothly over joint backing so that sealant 
adheres only to the sides of the joint and not backing. 

9. Sealant Application:  Apply sealant in accordance with the manufacturer's 
application manual and manufacturer's instructions, using hand guns or pressure 
equipment, on clean, dry, properly prepared substrates, completely filling joints to 
eliminate air pockets and voids.  Mask adjacent surfaces of joint with non-staining 
masking tape.  Force sealant into joint in front of the tip of the "caulking gun" (not 
pulled after it) and force sealant against sides to make uniform contact with sides 
of joint and to prevent entrapped air or pulling of sealant off of sides.  Fill sealant 
space solid with sealant. 

10. Tooling:  Tool exposed joints to form smooth and uniform beds, with slightly 
concave surface conforming to joint configuration per Figure 5A in ASTM C 1193.  
Finished joints shall be straight, uniform, smooth and neatly finished.  Remove 
masking tape immediately after tooling of sealant and before sealant face starts to 
"skin" over.  Neatly remove any excess sealant from adjacent surfaces of joint, 
leaving the work in a neat, clean condition. 

11. Replace sealant which is damaged during construction process. 

END OF SECTION 
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SECTION 08 11 14 

STEEL FRAMES 

PART 1  GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the steel frame work as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Interior frames for unrated and rated door openings. 

2. Preparation of metal frames to receive finish hardware, including reinforcements, 
drilling and tapping, as necessary. 

3. Furnishing anchors for building into masonry and drywall. 

4. Factory prime painting of work of this Section. 

1.3 RELATED SECTIONS 

A. Carpentry - Section 06 20 00, for installation of doors and frames. 

B. Finish Hardware - Section 08 71 00. 

C. Gypsum Drywall - Section 09 29 00. 

D. Painting and Finishing - Section 09 90 00. 

1.4 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, core descriptions, 
label compliance, compliance with standards referenced herein, sound and fire-
resistance ratings, and finishes for each type of door and frame specified. 

B. Shop Drawings:  Show fabrication and installation of frames.  Include details of each 
frame type, conditions at openings, details of construction, reinforcement for surface 
applied hardware, dimensions of profiles and hardware preparation, location and 
installation requirements of door and frame hardware and reinforcements, and details 
of joints and connections.  Show anchorage and accessories. 

C. Door Schedule:  Submit schedule of frames using same reference numbers for details 
and openings as those on Drawings. 
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1. Coordinate glazing frames and stops with glass and glazing requirements. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A firm experienced in manufacturing custom steel doors 
and frames 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. Testing Agency Qualifications:  An independent agency qualified according to ASTM E 
329 for testing indicated, as documented according to ASTM E 548. 

C. Source Limitations:  Obtain custom steel doors and frames through one source from a 
single manufacturer. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver frames palleted, wrapped, or crated to provide protection during transit and 
Project site storage.  Do not use non-vented plastic. 

B. Inspect frames, on delivery, for damage.  Minor damage may be repaired provided 
refinished items match new work and are approved by Architect; otherwise, remove 
and replace damaged items as directed. 

C. Store frames under cover at building site.  Conform to the requirements of ANSI A 250-
11-2001 for site storage unless more stringent requirements are noted herein.  Place 
units on minimum 4-inch high wood blocking.  Avoid using nonvented plastic or canvas 
shelters that could create a humidity chamber.  If wrappers on doors become wet, 
remove cartons immediately.  Provide minimum 1/4-inch spaces between stacked 
doors to permit air circulation. 

PART 2 PRODUCTS 

2.1 FABRICATION - GENERAL 

A. Fabricate hollow metal units to be rigid, neat in appearance and free from defects, 
warp or buckle.  Accurately form metal to required sizes and profiles.  Weld exposed 
joints continuously, grind, dress, and make smooth, flush and invisible.  Metallic filler to 
conceal manufacturing defects is not acceptable. 

B. Unless otherwise indicated, provide countersunk flat Phillips or Jackson heads for 
exposed screws and bolts. 

C. Prepare hollow metal units to receive finish hardware, including cutouts, reinforcing, 
drilling and tapping in accordance with Finish Hardware Schedule and templates 
provided by hardware suppliers.  Comply with applicable requirements of ANSI A115 
"Specifications for Door and Frame Preparation for Hardware." 

D. Locate finish hardware as shown on final shop drawings in accordance with locations 
noted herein. 
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2.2 MANUFACTURERS 

A. Provide products manufactured by Steelcraft, Curries, Ceco Door Products, or 
approved equal meeting these specifications. 

2.3 FRAMES 

A. Materials 

1. Frames for interior openings shall be either commercial grade cold-rolled steel 
conforming to ASTM A 1008, Type B or commercial grade hot-rolled steel 
conforming to ASTM A 1011, Commercial Steel, Type B.  Metal thickness shall be 
not less than sixteen (16) ga. for frames in openings 4'-0" or less in width; not less 
than fourteen (14) ga. for frames in openings over 4'-0" in width. 

B. Design and Construction 

1. All frames shall be welded units with integral trim, of the sizes and shapes shown 
on approved shop drawings.  Knock-down frames are not permitted. 

2. All finished work shall be strong and rigid, neat in appearance, square, true and 
free of defects, warp or buckle.  Molded members shall be clean cut, straight and 
of uniform profile throughout their lengths. 

3. Jamb depths, trim, profile and backbends shall be as shown on drawings. 

a. Frames at drywall partitions shall be formed with double return backbends to 
prevent cutting into drywall surface. 

 
4. Welded frames shall have corners mitered and reinforced and faces of welded 

frames shall be continuously back welded full depth and width of frame conforming 
to NAAMM Standard HMMA-820; face joints shall be hairline. 

5. Minimum depth of stops shall be 5/8". 

6. Frames for multiple or special openings shall have mullion and/or rail members 
which are closed tubular shapes having no visible seams or joints.  All joints 
between faces of abutting members shall be securely welded and finished smooth. 

a. Mullions shall have 16 ga. internal steel stiffeners welded not less than 4" o.c. 
 

7. Hardware Reinforcements 

a. Frames shall be mortised, reinforced, drilled and tapped at the factory for 
fully-templated mortised hardware only, in accordance with approved 
hardware schedule and templates provided by the hardware supplier.  Where 
surface-mounted hardware is to be applied, frames shall have reinforcing 
plates. 

b. Minimum thickness of hardware reinforcing plates shall be as follows: 
1). Hinge and pivot reinforcements - seven (7) ga., 1-1/4" x 10" minimum 

size. 
2). Strike reinforcements - twelve (12) gauge 
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3). Flush bolt reinforcements - twelve (12) gauge 
4). Closer reinforcements - twelve (12) gauge 
5). Reinforcements for surface mounted hardware - twelve (12) gauge. 

 
8. Floor Anchors 

a. Provide adjustable floor anchors, providing not less than two (2) inch height 
adjustment. 

b. Minimum thickness of floor anchors shall be fourteen (14) gauge. 
 

9. Jamb Anchors 

a. Frames for installation in masonry walls shall be provided with adjustable 
jamb anchors of the wire type.  Anchors shall be not less than 0.156" 
diameter steel wire.  Provide three (3) anchors on each jamb for frames up to 
7'-6" height. 

b. Frames for installation in stud partitions shall be provided with steel anchors 
of suitable design, not less than eighteen (18) gauge thickness, securely 
welded inside each jamb.  Provide four (4) anchors on each jamb for frames 
up to 7'-6" height. 

c. Frames to be anchored to previously placed concrete or masonry shall be 
provided with minimum 3/8" concealed bolts set into expansion shields or 
inserts at six (6) inches from top and bottom and twenty-four (24) inches o.c.  
Reinforce frames at anchor locations with sixteen (16) gauge sheet steel 
stiffeners welded to frame at each anchor. 

 
10. Anchors in exterior frames and in masonry walls shall be hot dip galvanized per 

ASTM A 153. 

11. Frames for installation in masonry wall openings more than 4'-0" in width shall 
have an angle or channel stiffener factory welded into the head.  Such stiffeners 
shall be not less than twelve (12) gauge steel and not longer than the opening 
width and shall not be used as lintels or load bearing members. 

12. Dust cover boxes (or mortar guards) of not thinner than twenty-six (26) gauge steel 
shall be provided at all hardware mortises on frames to be set in masonry or 
plaster partitions. 

13. Ceiling Struts:  Minimum 3/8" thick x 2" wide steel. 

14. All frames shall be provided with a steel spreader temporarily attached to the feet 
of both jambs to serve as a brace during shipping and handling. 

15. Except on weather stripped frames, drill stops to receive three (3) silencers on 
strike jambs of single door frames and two (2) silencers on heads of double-door 
frames. 

C. Finish:  After fabrication, all tool marks and surface imperfections shall be removed, 
and exposed faces of all welded joints shall be dressed smooth.  Frames shall then be 
chemically treated to insure maximum paint adhesion and shall be coated on all 
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surfaces with one coat of rust-inhibitive baked-on alkyd primer standard with the 
manufacturer which is fully cured before shipment to a dry film thickness of 2.0 mils. 

1. Frames set in masonry walls shall be grouted in as described in Section 04 20 00 
"Unit Masonry."  These frames shall have surfaces in contact with grout shop 
coated with epoxy coating equal to Series 27 FC Typoxy made by Tnemec or 
approved equal spray applied at 4 to 6 mils, passing NFPA 101, Class A for smoke 
and flame spread, tested per ASTM E 84. 

2.4 HARDWARE LOCATIONS 

A. The location of hardware on doors and frames shall be as noted in "Recommended 
Locations for Architectural Hardware for Standard Steel Doors and Frames" of the 
Door Hardware Institute unless otherwise required by prevailing Handicapped Codes. 

2.5 LABELED FRAMES 

A. Labeled frames shall be provided for those openings requiring fire protection ratings as 
scheduled on drawings.  Such frames shall be labeled by Underwriters' Laboratories or 
other nationally recognized agency having a factory inspection service. 

B. If any frame specified by the Architect to be fire-rated cannot qualify for appropriate 
labeling because of its design, size, hardware or any other reason, the Architect shall 
be so advised before fabricating work on that item is started. 

2.6 CLEARANCES 

A. Fabricate frames to meet edge clearances as follows: 

1. Jambs and Head:  1/8" plus or minus 1/16". 

2. Meeting Edges, Pairs of Doors:  1/8" plus or minus 1/16". 

3. Bottom:  3/8" at threshold; 3/4" if no threshold. 

B. Fire rated doors shall have clearances as required by NFPA 80. 

2.7 MANUFACTURING TOLERANCES 

A. Manufacturing tolerance shall be maintained within the limits given in HMMA 841 of 
ANSI/NAAMM, current edition. 

2.8 PREPARATION FOR FINISH HARDWARE 

A. Prepare frames to receive hardware: 

1. Hardware supplier shall furnish hollow metal manufacturer approved hardware 
schedule, hardware templates, and samples of physical hardware where 
necessary to insure correct fitting and installation. 

2. Preparation includes sinkages and cut-outs for mortise and concealed hardware. 

B. Provide reinforcements for both concealed and surface applied hardware: 
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1. Drill and tap mortise reinforcements at factory, using templates. 

2. Install reinforcements with concealed connections designed to develop full 
strength of reinforcements. 

2.9 REJECTION 

A. Hollow metal frames which are defective, have hardware cutouts of improper size or 
location, or which prevent proper installation of doors, hardware or work of other 
trades, shall be removed and replaced with new at no cost. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where steel frames are to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. Refer to Section 06 20 00 for installation procedures for all work of this Section. 

END OF SECTION 
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SECTION 08 14 16 

WOOD DOORS 

PART 1  GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the wood doors as shown on the drawings and/or specified herein, including, 
but not limited to, the following: 

1. Solid core flush wood doors. 

2. Fire-rated flush wood doors. 

1.3 RELATED SECTIONS 

A. Carpentry - Section 06 20 00, for installation of wood doors. 

B. Steel Doors and Frames - Section 08 11 13, for hollow metal frames. 

C. Finish Hardware - Section 08 71 00. 

1.4 SUBMITTALS 

A. Product Data:  Submit door manufacturer's product data, specifications and installation 
instructions for each type of wood door. 

1. Include details of core and edge construction and trim for openings. 

2. Include factory finish specifications. 

3. Include certifications to show compliance with specifications. 

4. Include certification to show compliance with AWI and WDMA requirements 
specified herein. 

B. Shop Drawings:  Submit shop drawings indicating location and size of each door, 
elevation of each kind of door, details of construction, location and extent of hardware 
blocking, fire ratings, requirements for finishing and other pertinent data. 

1. Include requirements for veneer matching. 

C. Submit samples of factory finishes applied to actual door face materials, approximately 
8 by 10 inches for each material and finish.  For each wood species and transparent 
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finish, provide set of three samples showing typical range of color and grain to be 
expected in the finished work. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain flush wood doors through one source from a single 
manufacturer. 

B. Quality Standard:  Comply with AWI's "Architectural Woodwork Quality Standards 
Illustrated"; latest edition "Premium" grade and WDMA "Extra Heavy Duty" 
Performance Level. 

1. Only manufacturers that are certified and listed by AWI to be QCP qualified are 
acceptable for this project. 

2. Provide letter of licensing for Project indicating that doors comply with 
requirements of grade specified. 

C. Fire-Rated Wood Doors:  Doors complying with Category A, Positive Pressure or 
Neutral Pressure testing standards per UBC 7-2-1997 and UL 10-C (UBC 7-2-1994 
and UL 10B) that are listed and labeled by a testing and inspecting agency acceptable 
to authorities having jurisdiction, for fire ratings indicated on Door Schedule, based on 
testing according to NFPA 252. 

1. Conform to prevailing Code requirements to determine which pressure standard 
(Positive or Neutral) is required. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written 
instructions. 

B. Package doors individually in plastic bags or cardboard cartons. 

C. Mark each door on top and bottom rail with opening number used on Shop Drawings. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install doors until building is enclosed, wet 
work is complete, and HVAC system is operating and will maintain temperature and 
relative humidity at occupancy levels during the remainder of the construction period. 

1.8 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, have warped (bow, cup, or twist) in excess of 
permitted standard noted in Article 2.2 herein, or show telegraphing of core 
construction in face veneers. 

1. Warranty shall also include installation and finishing that may be required due to 
repair or replacement of defective doors. 
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2. Warranty shall be in effect for the life of the installation starting from date of 
Substantial Completion. 

PART 2 PRODUCTS 

2.1 SOLID CORE FLUSH WOOD DOORS 

A. Provide AWI PC-5 Premium Grade hot pressed 5-ply solid core particleboard doors, 
1-3/4" thick, conforming to standards specified herein.  Subject to meeting standards 
specified herein, the following manufacturers are acceptable: VT Industries, Masonite, 
Mohawk or approved equal. 

1. Core shall consist of a formed flat panel consisting of wood particles bonded 
together with synthetic resins or other added binder, with an average density of 30 
to 32 lbs. per cubic foot.  The material shall meet or exceed the requirements of 
ANSI A208.1, Grade 1-LD-2 covering mat formed particleboard with face screw 
holding of 124 lbs., modulus of rupture of minimum 700 psi and modulus of 
elasticity of not less than 148,000 psi. 

2. Core shall be capable of satisfying this WDMA TM-7 cycle slam test for 1 million 
slams for surface mounted hardware.  Where the manufacturer's core does not 
meet this criterion, stiles and rails must measure a minimum of 5-1/2" and must be 
fabricated of hardwood. 

a. Surface-mounted hardware must be installed with minimum 1-1/4" screw 
penetrations using threaded to the head screws; coordinate with Section 
087100. 

 
B. Cross Bands:  Shall be 1/16" thick hardwood extending full width of door and laid with 

grain at right angles to face veneers.  Cross bands and faces shall be laminated to the 
core with Type I MF or PVA glue. 

C. Stiles, Rails:  Stile and rail shall be a minimum of 1-3/8" solid hardwood or structural 
composite lumber (after trimming) laminated to the core.  Stiles and rails must be 
securely glued to the core with no voids allowed.  Stiles and rails must be capable of 
screw holding of 550 lbs. per WDMA TM-10. 

D. Vertical door edge must be capable of screw holding of 550 lbs. per WDMA TM-10; 
horizontal door edge must be capable of screw holding of 400 lbs. per WDMA TM-10. 

E. Transparent Finish:  Finish in the shop with clear satin catalyzed polyurethane finish 
conforming to AWI System "Catalyzed Polyurethane Transparent." 

1. Doors with transparent finish to have Plain Sliced Red Oak veneer with stain 
Serengeti SE18 (or to match existing doors).  Veneer to conform to AWI, "AA" 
grade veneer with 3" wide leaf.  Minimum veneer thickness shall be not less than 
1/50" after sanding. 

2. Veneers shall be continuous or end matched at transoms. 

F. Doors shall have hinge-loading capacity of 500 lbs. per WDMA TM-8. 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 08 14 16 - 4 Wood Doors 
 

G. Fire-Rated Wood Doors:  Provide mineral core 1-3/4" thick solid core wood doors 
conforming to standards specified herein, manufactured by one of the manufacturers 
noted above.  Stile construction on both stiles shall conform to the following: 

1. Stile edge screw withdrawals when tested in accordance with ASTM D 1037-78 
shall exceed 650 lbs.  This applies to both stiles. 

2. Stile edge split resistance when tested in accordance with ASTM D 143-52 (78) 
Modified must exceed 950 lbs.  This applies to both stiles. 

3. Door to have face finish as specified above. 

a. Where the core is free of urea formaldehyde, provide a layer of veneer over 
the substrate prior to application of finish veneer to prevent telegraphing of 
patterns from the adhesive. 

 
4. Blocking:  For surface mounted hardware only, provide composite blocking 

designed to maintain fire resistance of door but with improved screw-holding 
capability of same thickness as core and with minimum dimensions as follows: 

a. 5-inch top rail blocking. 
b. 5-inch bottom rail blocking. 
c. 1 – 5" x 18" lock block at cylinder or mortise locksets. 
d. 2 – 5" x 18" lock blocks at exit devices. 

 
2.2 FABRICATION 

A. Prefit and premachine wood doors at the factory. 

B. Comply with the tolerance requirements specified herein.  Machine doors for hardware 
requiring cutting of doors.  Comply with final hardware scheduled and door frame shop 
drawings, and with hardware templates and other essential information required to 
ensure proper fit of doors and hardware. 

C. Take accurate field measurements of hardware mortises in metal frames to verify 
dimensions and alignment before proceeding with machining in the factory. 

D. Doors shall be factory sized to door opening so that trimming and fitting are not 
required in the field. 

E. Factory fit doors to suit frame-opening sizes indicated, with the following uniform 
clearances unless otherwise indicated. 

1. Three-degree bevel or bevel to suit frame sizes indicated, with 3/16" prefit in width, 
+0/-1/32" tolerances.  Prefit top of door 1/8" + 1/16"/-0" and undercut as required 
by floor condition.  Undercut shall not exceed 1/8" from bottom of door to top of 
finished floor; where threshold occurs undercut shall not exceed 1/8" from bottom 
of door to top of threshold. 

2. Comply with requirements in NFPA 80 for fire-rated doors. 

F. Factory machine doors for hardware that is not surface applied.  Locate hardware to 
comply with DHI-WDHS-3 unless otherwise noted.  Comply with final hardware 
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schedules, door frame Shop Drawings, DHI A115-W series standards, and hardware 
templates. 

1. Coordinate measurements of hardware mortises in metal frames to verify 
dimensions and alignment before factory machining. 

G. Openings:  Cut and trim openings through doors to comply with applicable 
requirements of referenced standards for kinds of doors required. 

H. Once doors are installed, maximum allowable warp, bow, cut or twist in doors shall be 
1/16" as measured by the 1/16-inch feeler gauge and a straight-edge extending from 
corner to corner of the door face at stiles, top and bottom rails and along both 
diagonals. 

PART 3  EXECUTION 

3.1 INSTALLATION 

A. Refer to Section 06 20 00 for installation procedures for all work of this Section. 

END OF SECTION 
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SECTION 08 31 13 

ACCESS DOORS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the access doors as indicated on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Frameless recessed panel access doors at drywall ceilings and walls. 

2. Framed flush panel access doors at masonry and tile walls. 

3. Provide access doors and frames for access from occupied spaces to the 
following, where indicated or required, and as directed by the trades of Divisions 
23 and 26. 

a. All shutoff or balancing valves. 
b. Fire dampers, as required. 
c. Points of duct access. 
d. Pull boxes. 
e. Controls of mechanical and electrical items. 
f. Masonry shafts for pipes and conduits, as required. 
g. Pipe spaces, if required. 
h. Inlets of fans. 
i. Fusible link and splitter damper at filter bank. 
j. Automatic damper and motor. 
k. Equipment not otherwise accessible. 

 
1.3 RELATED SECTIONS 

A. Unit Masonry - Section 04 20 00. 

B. Gypsum Drywall - Section 09 29 00. 

C. Ceramic Tiling - Section 09 30 13. 

D. Valves and connections - Division 23. 
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1.4 QUALITY ASSURANCE 

A. For actual installation of the work of this Section, use only personnel who are 
thoroughly familiar with the manufacturer's recommended methods of installation and 
who are completely trained in the skills required. 

B. Fire-Resistance Ratings:  Wherever a fire-resistance classification is shown, or for 
construction where access doors are installed, provide required access door assembly 
with panel door, frame, hinge and latch from manufacturers listed in Underwriters' 
Laboratories, Inc. "Classified Building Materials Index" for the rating shown. 

1. Provide UL label on each access panel. 

2. Provide flush, key operated cylinder lock. 

C. Size Variations:  Obtain Architect's acceptance of manufacturer's standard size units 
which may vary slightly from sizes shown or scheduled. 

1.5 SUBMITTALS 

A. Before any materials of this Section are delivered to the job site, submit complete 
manufacturer's literature to the Architect.  Submit plans and schedules showing size 
and location of each and every access door for Architect's acceptance prior to 
installation. 

1.6 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and 
replacements necessary. 

PART 2 PRODUCTS 

2.1 MATERIALS AND FABRICATION 

A. Provide access door assembly manufactured by Milcor Inc., Nystrom Inc., Karp 
Associates, Inc. or approved equal.  Assembly shall be an integral unit complete with 
all parts and ready for installation. 

B. Fabricate units of continuous welded steel construction.  Grind welds smooth and flush 
with adjacent surfaces.  Provide attachment devices and fasteners of the type required 
to secure access panels to the types of supports shown. 

C. Frames for Masonry and Tile Wall Only (Flush Panel Units):  Fabricate frame from 
sixteen (16) gauge steel.  Provide frame with exposed flange not less than one (1) inch 
wide around perimeter of frame for exposed masonry and tile finishes. 

1. For installation in masonry construction, provide frames with adjustable metal 
masonry anchors. 
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D. Frameless Units for Drywall Surfaces (Recessed Panel Units):  Provide access doors 
without exposed frames for drywall adhered to recessed panel. 

E. Panels:  Fabricate from fourteen (14) gauge steel, with concealed spring hinges set to 
open to 175 degrees.  Provide removable pin type hinges of the quantity required to 
support the access panel sizes used in the work.  Finish with manufacturer's factory 
applied baked enamel prime coat applied over phosphate protective coating on steel. 

F. Locking Devices 

1. For non-rated access doors, provide flush, screwdriver operated cam locks of 
number required to hold door in flush, smooth plane when closed. 

2. For fire rated doors, provide locks as described in paragraph 1.4, B. herein. 

G. Inserts and Anchorage:  Furnish inserts and anchoring devices which must be built into 
masonry for the installation of access panels.  Provide setting drawings, templates, 
instructions, and directions for installation of anchorage devices.  Coordinate delivery 
with other work to avoid delay. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where access doors are to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 COORDINATION 

A. Coordinate all work with the mechanical trades to insure proper locations and in a 
timely manner to permit orderly progress of the total work. 

B. Set frames accurately in position and securely attach to supports with face panels 
plumb or level in relation to adjacent finish surfaces. 

C. Adjust hardware and panels after installation for proper operation. 
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D. Remove and replace panels or frames which are warped, bowed, or otherwise 
damaged. 

END OF SECTION 
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SECTION 087100 – DOOR HARDWARE 

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes commercial door hardware for the following:

1. Swinging doors.
2. Other doors to the extent indicated.

B. Door hardware includes, but is not necessarily limited to, the following:

1. Mechanical door hardware.
2. Cylinders specified for doors in other sections.

C. Related Sections:

1. Division 08 Section “Hollow Metal Doors and Frames”.
2. Division 08 Section “Flush Wood Doors”.

D. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction.

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
2. ICC/IBC - International Building Code.
3. NFPA 70 - National Electrical Code.
4. NFPA 80 - Fire Doors and Windows.
5. NFPA 101 - Life Safety Code.
6. NFPA 105 - Installation of Smoke Door Assemblies.
7. State Building Codes, Local Amendments.

E. Standards: All hardware specified herein shall comply with the following industry 
standards:

1. ANSI/BHMA Certified Product Standards - A156 Series
2. UL10C – Positive Pressure Fire Tests of Door Assemblies
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1.3 SUBMITTALS

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational 
descriptions and finishes.

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing 
fabrication and assembly of door hardware, as well as procedures and diagrams. 
Coordinate the final Door Hardware Schedule with doors, frames, and related work to 
ensure proper size, thickness, hand, function, and finish of door hardware.

1. Format: Comply with scheduling sequence and vertical format in DHI's 
"Sequence and Format for the Hardware Schedule."

2. Organization: Organize the Door Hardware Schedule into door hardware sets 
indicating complete designations of every item required for each door or opening. 
Organize door hardware sets in same order as in the Door Hardware Sets at the 
end of Part 3. Submittals that do not follow the same format and order as the 
Door Hardware Sets will be rejected and subject to resubmission.

3. Content: Include the following information:

a. Type, style, function, size, label, hand, and finish of each door hardware 
item.

b. Manufacturer of each item.
c. Fastenings and other pertinent information.
d. Location of door hardware set, cross-referenced to Drawings, both on floor 

plans and in door and frame schedule.
e. Explanation of abbreviations, symbols, and codes contained in schedule.
f. Mounting locations for door hardware.
g. Door and frame sizes and materials.
h. Warranty information for each product.

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest 
possible date, particularly where approval of the Door Hardware Schedule must 
precede fabrication of other work that is critical in the Project construction 
schedule. Include Product Data, Samples, Shop Drawings of other work affected 
by door hardware, and other information essential to the coordinated review of 
the Door Hardware Schedule.

C. Shop Drawings: Details of electrified access control hardware indicating the following:

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system 
wiring diagrams for power, signaling, monitoring, communication, and control of 
the access control system electrified hardware. Differentiate between 
manufacturer-installed and field-installed wiring. Include the following:

a. Elevation diagram of each unique access controlled opening showing 
location and interconnection of major system components with respect to 
their placement in the respective door openings.
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b. Complete (risers, point-to-point) access control system block wiring 
diagrams.

c. Wiring instructions for each electronic component scheduled herein. 

2. Electrical Coordination: Coordinate with related sections the voltages and wiring 
details required at electrically controlled and operated hardware openings.

D. Keying Schedule: After a keying meeting with the owner has taken place prepare a 
separate keying schedule detailing final instructions. Submit the keying schedule in 
electronic format. Include keying system explanation, door numbers, key set symbols, 
hardware set numbers and special instructions. Owner must approve submitted keying 
schedule prior to the ordering of permanent cylinders/cores.

E. Informational Submittals:

1. Product Test Reports: Indicating compliance with cycle testing requirements, 
based on evaluation of comprehensive tests performed by manufacturer and 
witnessed by a qualified independent testing agency.

F. Operating and Maintenance Manuals: Provide manufacturers operating and 
maintenance manuals for each item comprising the complete door hardware 
installation in quantity as required in Division 01, Closeout Submittals.

1.4 QUALITY ASSURANCE

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years 
of documented experience in producing hardware and equipment similar to that 
indicated for this Project and that have a proven record of successful in-service 
performance.

B. Installer Qualifications: A minimum 3 years documented experience installing both 
standard and electrified door hardware similar in material, design, and extent to that 
indicated for this Project and whose work has resulted in construction with a record of 
successful in-service performance.

C. Door Hardware Supplier Qualifications: Experienced commercial door hardware 
distributors with a minimum 5 years documented experience supplying both 
mechanical and electromechanical hardware installations comparable in material, 
design, and extent to that indicated for this Project. Supplier recognized as a factory 
direct distributor by the manufacturers of the primary materials with a warehousing 
facility in Project's vicinity. Supplier to have on staff a certified Architectural Hardware 
Consultant (AHC) available during the course of the Work to consult with Contractor, 
Architect, and Owner concerning both standard and electromechanical door hardware 
and keying.

D. Source Limitations: Obtain each type and variety of door hardware specified in this 
section from a single source unless otherwise indicated.
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1. Electrified modifications or enhancements made to a source manufacturer's 
product line by a secondary or third party source will not be accepted.

E. Each unit to bear third party permanent label demonstrating compliance with the 
referenced standards.

F. Keying Conference: Conduct conference to comply with requirements in Division 01 
Section "Project Meetings." Keying conference to incorporate the following criteria into 
the final keying schedule document:

1. Function of building, purpose of each area and degree of security required.
2. Plans for existing and future key system expansion.
3. Requirements for key control storage and software.
4. Installation of permanent keys, cylinder cores and software.
5. Address and requirements for delivery of keys.

G. Pre-Submittal Conference: Conduct coordination conference in compliance with 
requirements in Division 01 Section "Project Meetings" with attendance by 
representatives of Supplier(s), Installer(s), and Contractor(s) to review proper methods 
and the procedures for receiving, handling, and installing door hardware.

1. Prior to installation of door hardware, conduct a project specific training meeting 
to instruct the installing contractors' personnel on the proper installation and 
adjustment of their respective products. Product training to be attended by 
installers of door hardware (including electromechanical hardware) for aluminum, 
hollow metal and wood doors. Training will include the use of installation 
manuals, hardware schedules, templates and physical product samples as 
required.

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades.

3. Review sequence of operation narratives for each unique access controlled 
opening.

4. Review and finalize construction schedule and verify availability of materials.
5. Review the required inspecting, testing, commissioning, and demonstration 

procedures

H. At completion of installation, provide written documentation that components were 
applied to manufacturer's instructions and recommendations and according to 
approved schedule.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door 
hardware delivered to Project site. Do not store electronic access control hardware, 
software or accessories at Project site without prior authorization.

B. Tag each item or package separately with identification related to the final Door 
Hardware Schedule, and include basic installation instructions with each item or 
package.
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C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, 
software and related accessories directly to Owner via registered mail or overnight 
package service. Instructions for delivery to the Owner shall be established at the 
"Keying Conference".

1.6 COORDINATION

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, 
and other work specified to be factory prepared for installing standard and electrified 
hardware. Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing hardware to comply with indicated requirements.

B. Door Hardware and Electrical Connections: Coordinate the layout and installation of 
scheduled electrified door hardware and related access control equipment with 
required connections to source power junction boxes, low voltage power supplies, 
detection and monitoring hardware, and fire and detection alarm systems.

C. Door and Frame Preparation: Doors and corresponding frames are to be prepared, 
reinforced and pre-wired (if applicable) to receive the installation of the specified 
electrified, monitoring, signaling and access control system hardware without additional 
in-field modifications.

1.7 WARRANTY

A. General Warranty: Reference Division 01, General Requirements. Special warranties 
specified in this Article shall not deprive Owner of other rights Owner may have under 
other provisions of the Contract Documents and shall be in addition to, and run 
concurrent with, other warranties made by Contractor under requirements of the 
Contract Documents.

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or 
replace components of standard and electrified door hardware that fails in materials or 
workmanship within specified warranty period after final acceptance by the Owner. 
Failures include, but are not limited to, the following:

1. Structural failures including excessive deflection, cracking, or breakage.
2. Faulty operation of the hardware.
3. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering.
4. Electrical component defects and failures within the systems operation.

C. Standard Warranty Period: One year from date of Substantial Completion, unless 
otherwise indicated.

D. Special Warranty Periods:
1. Seven years for heavy duty cylindrical (bored) locks and latches.
2. Five years for exit hardware.
3. Twenty five years for manual surface door closer bodies.
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1.8 MAINTENANCE SERVICE

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 SCHEDULED DOOR HARDWARE

A. General: Provide door hardware for each door to comply with requirements in Door 
Hardware Sets and each referenced section that products are to be supplied under.

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and 
other distinctive qualities of each type of door hardware are indicated in the Door 
Hardware Sets at the end of Part 3. Products are identified by using door hardware 
designations, as follows:

1. Named Manufacturer's Products: Product designation and manufacturer are 
listed for each door hardware type required for the purpose of establishing 
requirements. Manufacturers' names are abbreviated in the Door Hardware 
Schedule.

C. Substitutions: Requests for substitution and product approval for inclusive mechanical 
and electromechanical door hardware in compliance with the specifications must be 
submitted in writing and in accordance with the procedures and time frames outlined in 
Division 01, Substitution Procedures. Approval of requests is at the discretion of the 
architect, owner, and their designated consultants.

2.2 HANGING DEVICES

A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles and 
other options as specified in the Door Hardware Sets.

1. Quantity: Provide the following hinge quantity:

a. Two Hinges: For doors with heights up to 60 inches.
b. Three Hinges: For doors with heights 61 to 90 inches.
c. Four Hinges: For doors with heights 91 to 120 inches.
d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 

hinge for every 30 inches of door height greater than 120 inches.

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths 
sized for door thickness and clearances required:

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified.
b. Sizes from 3’1” to 4’0”: 5” heavy weight.
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3. Hinge Weight and Base Material: Unless otherwise indicated, provide the 
following:

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated 
bearing hinges.

b. Interior Doors: Heavy weight, ball bearing or oil impregnated bearing 
hinges.

4. Hinge Options: Comply with the following:

a. Non-removable Pins: Provide set screw in hinge barrel that, when 
tightened into a groove in hinge pin, prevents removal of pin while door is 
closed; for the all out-swinging lockable doors.

5. Cam Lift Hinges: Where specified provide hinges that move the door up and then 
lower it to create a tight seal when the door is closed.

6. Manufacturers:

a. McKinney Products; ASSA ABLOY Architectural Door Accessories (MK) - 
TA Series.

B. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 certified continuous 
geared hinge. with minimum 0.120-inch thick extruded 6060 T6 aluminum alloy hinge 
leaves and a minimum overall width of 4 inches. Hinges are non-handed, reversible 
and fabricated to template screw locations. Factory trim hinges to suit door height and 
prepare for electrical cut-outs.  Coordinate with aluminum door manufacturer for 
special templating requirements.

1. Manufacturers:

a. Pemko Products; ASSA ABLOY Architectural Door Accessories (PE).

2.3 CYLINDERS AND KEYING

A. General: Cylinder manufacturer to have minimum (10) years experience designing 
secured master key systems and have on record a published security keying system 
policy.

B. Source Limitations: Obtain each type of keyed cylinder and keys from the same source 
manufacturer as locksets and exit devices, unless otherwise indicated.

1. Manufacturers:

a. Sargent Manufacturing (SA).
b. No Substitution.

C. Cylinders: Original manufacturer cylinders complying with the following:
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1. Mortise Type: Threaded cylinders with rings and cams to suit hardware 
application.

2. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and 
raised trim ring.

3. Bored-Lock Type: Cylinders with tailpieces to suit locks.
4. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder 

face to be flush and be free spinning with matching finishes.
5. Keyway: Match Facility Standard. 

D. Permanent Cores: Manufacturer's standard; finish face to match lockset; complying 
with the following:
1. Removable Cores: Core insert, removable by use of a special key, and for use 

with only the core manufacturer's cylinder and door hardware. Provide removable 
core (small or large format) as specified in Hardware Sets.

E. Keying System: Each type of lock and cylinders to be factory keyed. 

1. Conduct specified "Keying Conference" to define and document keying system 
instructions and requirements. 

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual 
key control number as directed by Owner.

3. Existing System: Key locks to Owner's existing system.

F. Key Quantity: Provide the following minimum number of keys:

1. Change Keys per Cylinder: Two (2) 
2. Master Keys (per Master Key Level/Group): Five (5).
3. Construction Keys (where required): Ten (10).
4. Construction Control Keys (where required): Two (2).
5. Permanent Control Keys (where required): Two (2).

G. Construction Keying: Provide construction master keyed cylinders.

H. Construction Keying: Provide temporary keyed construction cores.

I. Key Registration List (Bitting List):

1. Provide keying transcript list to Owner's representative in the proper format for 
importing into key control software.

2. Provide transcript list in writing or electronic file as directed by the Owner.

J. Key Control Cabinet: Provide a key control system including envelopes, labels, and 
tags with self-locking key clips, receipt forms, 3-way visible card index, temporary 
markers, permanent markers, and standard metal cabinet. Key control cabinet shall 
have expansion capacity of 150% of the number of locks required for the project.

1. Manufacturers:

a. Lund Equipment (LU).
b. MMF Industries (MM).
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c. Telkee (TK).

K. Key Control Software: Provide one network version of "Key Wizard" branded key 
management software package that includes one year of technical support and 
upgrades to software at no charge. Provide factory key system formatted for importing 
into “Key Wizard” software.

2.4 MECHANICAL LOCKS AND LATCHING DEVICES

A. Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.13, Series 1000, 
Operational Grade 1 certified. Locksets are to be manufactured with a corrosion 
resistant steel case and be field-reversible for handing without disassembly of the lock 
body.
1. Manufacturers:

a. Corbin Russwin Hardware (RU) – ML2000 Series.
b. Sargent Manufacturing (SA) – 8200 Series.

2.5 LOCK AND LATCH STRIKES

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock 
bolt, with curved lip extended to protect frame, finished to match door hardware set, 
unless otherwise indicated, and as follows:

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as 
recommended by manufacturer.

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated 

for aluminum framing.
4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable 

stop for rescue hardware applications. 

B. Standards: Comply with the following:

1. Strikes for Mortise Locks and Latches: BHMA A156.13.
2. Strikes for Bored Locks and Latches: BHMA A156.2.
3. Strikes for Auxiliary Deadlocks: BHMA A156.36.
4. Dustproof Strikes: BHMA A156.16.

2.6 DOOR CLOSERS

A. All door closers specified herein shall meet or exceed the following criteria:

1. General: Door closers to be from one manufacturer, matching in design and 
style, with the same type door preparations and templates regardless of 
application or spring size. Closers to be non-handed with full sized covers 
including installation and adjusting information on inside of cover.
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2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be 
U.L. listed for use of fire rated doors.

3. Cycle Testing: Provide closers which have surpassed 15 million cycles in a test 
witnessed and verified by UL.

4. Size of Units: Comply with manufacturer's written recommendations for sizing of 
door closers depending on size of door, exposure to weather, and anticipated 
frequency of use. Where closers are indicated for doors required to be accessible 
to the physically handicapped, provide units complying with ANSI ICC/A117.1.

5. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise 
indicated in Hardware Sets.

6. Closers shall not be installed on exterior or corridor side of doors; where possible 
install closers on door for optimum aesthetics. 

7. Closer Accessories: Provide door closer accessories including custom templates, 
special mounting brackets, spacers and drop plates as required for proper 
installation. Provide through-bolt and security type fasteners as specified in the 
hardware sets.

B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 surface 
mounted, heavy duty door closers with complete spring power adjustment, sizes 1 thru 
6; and fully operational adjustable according to door size, frequency of use, and 
opening force. Closers to be rack and pinion type, one piece cast iron or aluminum 
alloy body construction, with adjustable backcheck and separate non-critical valves for 
closing sweep and latch speed control. Provide non-handed units standard.

1. Manufacturers:

a. Sargent Manufacturing (SA) - 351 Series.
b. Norton Door Controls (NO) - 7500 Series.

2.7 ARCHITECTURAL TRIM

A. Door Protective Trim

1. General: Door protective trim units to be of type and design as specified below or 
in the Hardware Sets.

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than 
door width (LDW) on stop side of single doors and 1” LDW on stop side of pairs 
of doors, and not more than 1" less than door width on pull side. Coordinate and 
provide proper width and height as required where conflicting hardware dictates. 
Height to be as specified in the Hardware Sets.

3. Where plates are applied to fire rated doors with the top of the plate more than 
16” above the bottom of the door, provide plates complying with NFPA 80. 
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Consult manufacturer’s catalog and template book for specific requirements for 
size and applications.

4. Protection Plates: ANSI/BHMA A156.6 certified protection plates (kick, armor, or 
mop), fabricated from the following:

a. Stainless Steel: 300 grade, 050-inch thick.

5. Options and fasteners: Provide manufacturer's designated fastener type as 
specified in the Hardware Sets. Provide countersunk screw holes.

6. Manufacturers:

a. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO).

2.8 DOOR STOPS AND HOLDERS

A. General: Door stops and holders to be of type and design as specified below or in the 
Hardware Sets.

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and wall 
bumpers. Provide wall bumpers, either convex or concave types with anchorage as 
indicated, unless floor or other types of door stops are specified in Hardware Sets. Do 
not mount floor stops where they will impede traffic. Where floor or wall bumpers are 
not appropriate, provide overhead type stops and holders.

1. Manufacturers:

a. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO).

C. Overhead Door Stops and Holders: ANSI/BHMA A156.6, Grade 1 certified overhead 
stops and holders to be surface or concealed types as indicated in Hardware Sets. 
Track, slide, arm and jamb bracket to be constructed of extruded bronze and shock 
absorber spring of heavy tempered steel. Provide non-handed design with mounting 
brackets as required for proper operation and function.  Coordinate with aluminum door 
manufacturer.  Where a conflict exists, provide Rixson 6 Series.

1. Manufacturers:

a. Rixson Door Controls (RF).
b. Rockwood Products; ASSA ABLOY Architectural Door Accessories (RO).
c. Sargent Manufacturing (SA).

2.9 ARCHITECTURAL SEALS

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as 
specified below or in the Hardware Sets. Provide continuous weatherstrip gasketing on 
exterior doors and provide smoke, light, or sound gasketing on interior doors where 
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indicated. At exterior applications provide non-corrosive fasteners and elsewhere 
where indicated.

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and 
labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, 
for smoke control ratings indicated, based on testing according to UL 1784.

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.

C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and 
labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, 
for fire ratings indicated, based on testing according to UL-10C.

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive 
Pressure Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of 
Fire Tests of Door Assemblies. 

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and 
inspecting agency, for sound ratings indicated.

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips 
are easily replaceable and readily available from stocks maintained by manufacturer.

F. Manufacturers:

1. Pemko Products; ASSA ABLOY Architectural Door Accessories (PE).

2.10 FABRICATION

A. Fasteners: Provide door hardware manufactured to comply with published templates 
generally prepared for machine, wood, and sheet metal screws. Provide screws 
according to manufacturers recognized installation standards for application intended.

2.11 FINISHES

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware 
finishes complying with ANSI/BHMA A156.18, including coordination with traditional 
U.S. finishes indicated by certain manufacturers for their products.

B. Provide quality of finish, including thickness of plating or coating (if any), composition, 
hardness, and other qualities complying with manufacturer's standards, but in no case 
less than specified by referenced standards for the applicable units of hardware

C. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine scheduled openings, with Installer present, for compliance with requirements 
for installation tolerances, labeled fire door assembly construction, wall and floor 
construction, and other conditions affecting performance.

B. Notify architect of any discrepancies or conflicts between the door schedule, door 
types, drawings and scheduled hardware. Proceed only after such discrepancies or 
conflicts have been resolved in writing.

3.2 PREPARATION

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series. 

B. Wood Doors: Comply with ANSI/DHI A115-W series.

3.3 INSTALLATION

A. Install each item of mechanical and electromechanical hardware and access control 
equipment to comply with manufacturer's written instructions and according to 
specifications.

1. Installers are to be trained and certified by the manufacturer on the proper 
installation and adjustment of fire, life safety, and security products including: 
hanging devices; locking devices; closing devices; and seals. 

B. Mounting Heights: Mount door hardware units at heights indicated in following 
applicable publications, unless specifically indicated or required to comply with 
governing regulations:

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for 
Architectural Hardware for Standard Steel Doors and Frames."

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural 
Hardware for Wood Flush Doors."

3. Where indicated to comply with accessibility requirements, comply with ANSI 
A117.1 "Accessibility Guidelines for Buildings and Facilities."

4. Provide blocking in drywall partitions where wall stops or other wall mounted 
hardware is located. 

C. Retrofitting: Install door hardware to comply with manufacturer's published templates 
and written instructions. Where cutting and fitting are required to install door hardware 
onto or into surfaces that are later to be painted or finished in another way, coordinate 
removal, storage, and reinstallation of surface protective trim units with finishing work 
specified in Division 9 Sections. Do not install surface-mounted items until finishes 
have been completed on substrates involved. Commented [SA1]:  
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D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant 
complying with requirements specified in Division 7 Section "Joint Sealants."

E. Storage: Provide a secure lock up for hardware delivered to the project but not yet 
installed. Control the handling and installation of hardware items so that the completion 
of the work will not be delayed by hardware losses before and after installation.

3.4 FIELD QUALITY CONTROL

A. Field Inspection: Supplier will perform a final inspection of installed door hardware and 
state in report whether work complies with or deviates from requirements, including 
whether door hardware is properly installed, operating and adjusted.

3.5 ADJUSTING

A. Initial Adjustment: Adjust and check each operating item of door hardware and each 
door to ensure proper operation or function of every unit. Replace units that cannot be 
adjusted to operate as intended. Adjust door control devices to compensate for final 
operation of heating and ventilating equipment and to comply with referenced 
accessibility requirements.

3.6 CLEANING AND PROTECTION

A. Protect all hardware stored on construction site in a covered and dry place. Protect 
exposed hardware installed on doors during the construction phase. Install any and all 
hardware at the latest possible time frame.

B. Clean adjacent surfaces soiled by door hardware installation.

C. Clean operating items as necessary to restore proper finish. Provide final protection 
and maintain conditions that ensure door hardware is without damage or deterioration 
at time of owner occupancy.

3.7 DEMONSTRATION

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical 
and electromechanical door hardware.

3.8 DOOR HARDWARE SETS

A. The hardware sets represent the design intent and direction of the owner and architect. 
They are a guideline only and should not be considered a detailed hardware schedule. 
Discrepancies, conflicting hardware and missing items should be brought to the 
attention of the architect with corrections made prior to the bidding process. Omitted 
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items not included in a hardware set should be scheduled with the appropriate 
additional hardware required for proper application and functionality.

B. The supplier is responsible for handing and sizing all products and providing the 
correct option for the appropriate door type and material where more than one is 
presented in the hardware sets. Quantities listed are for each pair of doors, or for each 
single door.

C. Manufacturer’s Abbreviations:
   1. MK - McKinney   
   2. PE - Pemko   
   3. RO - Rockwood   
   4. SA - SARGENT   
 
 
Hardware Sets

 
Set: 1.0 
Description: Toilet - Sgl-User
 
3 Hinge (heavy weight) T4A3386 (qty, size, nrp per spec) US32D MK
 1 Privacy Lock w/ Indicator V20 8265 LNL US26D SA
1 Door Closer 351 O or P10 EN SA
1 Kick Plate K1050 10" 4BE CSK US32D RO
1 Mop Plate K1050 4" 4BE CSK US32D RO
1 Door Stop 404 wall; 441CU floor; or per spec US26D RO
1 Head & Jamb Seal (adhesive) S44BL PE
1 Coat Hook RM823 US32D RO
 

 

END OF SECTION 087100

https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=135559637,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=211871421,211870339,211871330,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=17257571,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=135670177,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=135670177,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=135670061,
https://www.openingsstudio.com/AAOS/AAOS/CutSheetViewer.jsp?IDS=135578073,
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SECTION 09 29 00 

GYPSUM DRYWALL 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the gypsum drywall as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Gypsum board work for partitions, ceilings, column enclosures, furring, and 
elsewhere where gypsum drywall work is shown on drawings. 

2. Metal supports for gypsum drywall construction. 

3. Acoustical insulation for gypsum drywall work. 

4. Sealant for gypsum drywall work. 

5. Concealed metal reinforcing for attachment of railings, toilet partitions and other 
items supported on drywall partitions and walls. 

6. Taping and finishing of drywall joints. 

7. Installing rings and frames in drywall surfaces for grilles, registers and lighting 
fixtures. 

8. Gypsum shaft wall construction. 

9. Bracing and connections. 

1.3 RELATED SECTIONS 

A. Steel Frames - Section 08 11 14. 

B. Access Doors - Section 08 31 13. 

C. Painting and Finishing - Section 09 90 00. 

D. Rings for grilles, registers and light fixtures - Division 23 and 26. 
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1.4 QUALITY ASSURANCE 

A. The following standards, as well as other standards which may be referred to in this 
Section, shall apply to the work of this Section: 

1. The Gypsum Construction Handbook, latest edition, USG. 

2. Construction Guide, latest edition, National Gypsum. 

3. ASTM A 568 "Standard Specification for Steel, Sheet, Carbon, and High-Strength, 
Low-Alloy, Hot-Rolled and Cold-Rolled, General Requirements For" 

4. ASTM C 475 "Standard Specification for Joint Treatment Materials for Gypsum 
Wallboard Construction" 

5. ASTM C 645 "Standard Specification for Non-Structural Steel Framing Members" 

6. ASTM C 754 "Standard Specification for Installation of Steel Framing Members to 
Receive Screw Attached Gypsum Panel Products" 

7. ASTM C 840 "Standard Specification for Application and Finishing of Gypsum 
Board" 

8. ASTM C 919 "Standard Specification for Use of Sealants in Acoustical 
Applications" 

9. ASTM C 954 "Standard Specification for Steel Drill Screws for the Application of 
Gypsum Board or Metal Plaster Bases to Steel Studs From 0.033 in. to 0.112 in. in 
Thickness" 

10. ASTM C 1002 "Standard Specification for Steel Self-Piercing Tapping Screws for 
the Application of Gypsum Board" 

11. ASTM C 1177 "Standard Specification for Glass Mat Gypsum Substrate for Use as 
Sheathing" 

12. ASTM C 1178 "Standard Specification for Glass Mat Water Resistant Gypsum 
Backing Board" 

13. ASTM C 1278 "Standard Specification for Fiber-Reinforced Gypsum Panel" 

14. ASTM C 1396 "Standard Specification for Gypsum Board" 

15. ASTM D 3273 "Standard Test Method for Resistance to Growth of Mold on the 
Surface of Interior Coatings in an Environmental Chamber" 

B. Allowable Tolerances:  1/32" offsets between planes of board faces, and 1/16" in 8'-0" 
for plumb, level, warp and bow. 
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C. System Design Load 

1. Provide standard drywall wall assemblies designed and tested by manufacturer to 
withstand a lateral load of 5 lbs. per sq. ft. for the maximum wall height required, 
and with deflection limited to L/240 of partition height. 

a. Drywall assemblies with tile finish shall have a deflection limit of L/360. 
 

2. Provide drywall ceiling assemblies designed, fabricated and installed to have a 
deflection not to exceed L/360. 

D. Fire-Resistance Rating:  Where gypsum drywall with fire resistance ratings are 
indicated, provide materials and installations which are identical with those of 
applicable assemblies tested per ASTM E 119 by fire testing laboratories, or to design 
designations in UL "Fire Resistance Directory" or in listing of other testing agencies 
acceptable to authorities having jurisdiction, and compliant with UL Test #2079; criteria 
for cycle movement for all field height wall sections requiring allowance for vertical 
deflection within framing details. 

E. Installer:  Firm with not less than 5 years of successful experience in the installation of 
specified materials. 

1.5 SUBMITTALS 

A. Submit shop drawing for each drywall partition, furring and ceiling system showing size 
and gauges of framing members, hanger and anchorage devices, wallboard types, 
insulation, sealant, methods of assembly and fastening, control joints indicating column 
lines, corner details, joint finishing and relationship of drywall work to adjacent work. 

B. Samples:  Each material specified herein, 12" x 12", or 12" long, or in manufacturer's 
container, as applicable for type of material submitted. 

C. Manufacturer's Literature:  Submit technical and installation instructions for each 
drywall partition, furring and ceiling system specified herein, and for each fire-rated and 
sound-rated gypsum board assembly.  Submit other data as required to show 
compliance with these specifications, including data for mold resistant joint compound. 

D. Test Reports:  This Contractor shall submit test report, obtained by drywall 
manufacturer, indicating conformance of drywall assemblies to required fire ratings and 
sound ratings. 

1.6 PRODUCT HANDLING AND PROTECTION 

A. Deliver, store and handle drywall work materials to prevent damage.  Deliver materials 
in their original, unopened containers or bundles, and store where protected from 
moisture, damage and from exposure to the elements.  Store wallboard in flat stacks. 

B. Protect wallboard from becoming wet. 

C. Protect metal framing from corrosion, deformation, and other damage during delivery, 
storage, and handling as required by AISI's "Code of Standard Practice." 
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1.7 ENVIRONMENTAL CONDITIONS 

A. Provide and maintain minimum temperature of fifty-five (55) degrees F. and adequate 
ventilation to eliminate excessive moisture within the building in the area of the drywall 
work for at least twenty-four (24) hours, prior to, during and after installation of drywall 
work.  Installation shall not start until windows are glazed and doors are installed, 
unless openings are temporarily closed.  Space above suspended ceilings shall be 
vented sufficiently to prevent temperature and pressure build up. 

1.8 JOB MOCK-UP 

A. At a suitable location, where directed by the Architect, lay up a portion of a finished wall 
and ceiling demonstrating the quality of work, including finishing, to be obtained under 
this Section.  Omit drywall boards in locations as directed by the Architect to show stud 
spacing and attachments; after acceptance, complete assembly. 

B. Adjust the finishing techniques as required to achieve the finish required by the 
Architect as described in this Section of these specifications. 

C. Upon approval of the mock-up, the mock-up may be left in place as a portion of the 
finished work of this Section. 

D. All drywall work shall be equal in quality to approved mock-up. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufacturers for Gypsum Drywall Panels and Accessories:  U.S. Gypsum 
Co., Georgia Pacific, CertainTeed Corporation, Continental Building Products, or 
National Gypsum Co. meeting specification requirements are acceptable. 

1. All drywall products must be manufactured in North America. 

B. Acceptable Manufacturers for Metal Supports of Drywall Assemblies:  Unless otherwise 
noted, provide products manufactured by ClarkDietrich, Super Stud Building Products, 
Marino/Ware, or approved equal. 

2.2 METAL SUPPORTS 

A. Metal Floor and Ceiling Runners 

1. Drywall Track:  Formed from 0.0312 inch (20 U.S. Std. gauge) (unless otherwise 
noted) cold formed steel, width to suit shaped metal studs.  Use 20 ga. top runners 
with 1-1/4" minimum flanges. 

2. Deflection track or head of wall connections at rated partitions shall conform to UL 
#2079 for cycle movement.  Provide positive mechanical connection of framing to 
structure, allowing for vertical movement within connections.  Minimum of 0.0312 
(20 ga.) cold formed steel for clips, 25 ga. cold formed steel for deflection track. 
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a. Product:  "BlazeFrame DSL" or "MaxTrak Slotted Deflection Track" as 
manufactured by ClarkDietrich, "VertiClip" or "VertiTrack" as manufactured by 
the Steel Network or equal made by Metal-Lite Inc. 

b. FireTrak (including stud clips) by FireTrak Corp. or equal made by Metal-Lite 
Inc. 

 
3. Shaft Wall "J" Type Runner:  Formed from 0.0329" (20 U.S. Std. gauge) 

galvanized steel, 1" x 2-1/2" or 4" wide (to suit detail) x 2-1/4" (for shaft wall). 

B. Metal Studs, Framing and Furring 

1. C-Shaped Studs:  Channel type with holes for passage of conduit formed from 
minimum 0.0312 inch (20 U.S. Std. gauge) (unless heavier gauge is required to 
meet deflection limits) cold formed steel, width as shown on drawings. 

2. Furring Channels:  Hat shaped, formed from galvanized steel, 25 U.S. Std. gauge. 

a. Product:  ClarkDietrich; Furring Channel, or comparable product. 
 

3. "C-H," "CT," or "I" Type Stud:  1-1/2" x 2-1/2", 4" or 6" wide (to suit detail) 
galvanized steel.  Use for shaft wall construction; gauge and size as required to 
meet deflection limits given herein. 

a. Product:  ClarkDietrich; CT Stud, or a comparable product. 
 

4. Double "E" Type Stud or "J" Track with Holding Tabs:  1" x 2-1/2", 4" or 6" wide (to 
suit detail) galvanized steel.  Use for shaft wall construction; gauge and size as 
required to meet deflection limits given herein. 

a. Product:  ClarkDietrich; J-Tabbed Track, or a comparable product. 
 

5. Continuous 16 gauge x 8" wide steel wall plate screwed to studs as required for 
support of railings, toilet partitions and other items supported on drywall partitions 
and walls. 

C. Suspended Ceiling and Fascia Supports 

1. Main Runners:  1-1/2" steel channels, cold rolled at 0.475 lbs. per ft., rust-inhibitive 
paint finish. 

2. Furring Members:  Screw-type hat-shaped furring channels of 25 ga. zinc-coated 
steel; comply with ASTM C 645. 

3. Hangers:  Galvanized, 1" x 3/16" flat steel slats capable of supporting 5x 
calculated load supported. 

4. Hanger Anchorages:  Provide inserts, clips, bolts, screws and other devices 
applicable to the required method of structural anchorage for ceiling hangers.  Size 
devices for 5x calculated load supported. 
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5. Furring Anchorages:  16 ga. galvanized wire ties, manufacturer's standard clips, 
bolts or screws as recommended by furring manufacturer. 

D. Protective Coating:  All cold-formed steel members shall have coating conforming to 
AISI S220; ASTM A 653, G60  or coating with equivalent corrosion resistance of 
ASTM A653/A653M, G60. Galvannealed products are not acceptable 

2.3 GYPSUM WALLBOARD TYPES 

A. Gypsum Wallboard:  5/8" thick "Sheetrock" by USG, "Gold Bond" by National Gypsum, 
or "Regular Gypsum" by CertainTeed Corp., 48" wide, in maximum lengths available to 
minimize end-to-end butt joints. 

B. Gypsum Ceiling Board:  5/8" thick, sag-resistant, long edges tapered. 

C. Fire-Rated Gypsum Wallboard:  5/8" thick "Sheetrock Firecode C" by USG, "Firecheck 
Type C" by Lafarge/Continental, "Gold Bond Fireshield" by National Gypsum, or "Type 
C" by CertainTeed Corp., 48" wide, in maximum lengths available to minimize end-to-
end butt joints. 

D. Cement Board Backing for Tile Finish:  5/8" thick "Durock Tile Backer Board" by USG, 
"Wonder Board Lite" by Custom Building Products or approved equal. 

E. Moisture/Mold-Resistant Gypsum Wallboard (at all exterior walls and wet areas):  5/8" 
thick "Mold Tough," "Mold Tough FR," by U.S. Gypsum, "DensArmor Plus" by Georgia 
Pacific, Lafarge "Mold Defense" and/or Lafarge "Mold Defense Type X," or "Gold Bond 
EXP Interior Extreme Gypsum Board" by National Gypsum, 48" wide, in maximum 
lengths available to minimize end-to-end butt joints. 

1. Board must have a rating of 10 per ASTM D 3273 with a core that meets ASTM C 
1396, Section 6 or ASTM C 1658. 

F. Mold-Resistant Shaft Wall Liner:  Solid gypsum board liner for shaft wall construction, 
1" thick, 24" wide, as required to suit condition, by standard lengths as required, 
beveled edges.  Provide "Mold Tough Liner Panel" by USG, "DensGlass Ultra Shaft 
Guard" by Georgia Pacific, Lafarge "Mold Defense Shaftliner Type X" and/or Lafarge 
"Weather Defense Shaftliner Type X", "Gold Bond Brand Fireshield Shaft Liner XP" by 
National Gypsum or "Gold Bond Brand EXP Extended Exposure Shaft Liner" by 
National Gypsum. 

1. Liner board must have a rating 10 per ASTM D 3273 with a core that meets ASTM 
C 1396 Section 6. 

G. Abuse-Resistant Wallboard:  5/8" thick "Sheetrock Brand Mold Tough AR" by USG, 
"Dens Armor Plus Abuse Resistant Panels" by Georgia-Pacific, "EXP Interior Extreme 
AR" or "Gold Bond Brand Hi-Abuse XP" by National Gypsum, "Protecta AR100" or 
"Protecta HIR 300" by Lafarge/Continental, or "AirRenew Extreme Abuse" by 
CertainTeed Corp., 48" wide, in maximum lengths available to minimize end-to-end 
butt joints. 

1. Board must achieve a Level 1 rating per ASTM C 1629. 
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2.4 ACCESSORIES 

A. Acoustical Insulation:  Paper-less, non-combustible, semi-rigid mineral fiber mat, 2" 
thick, in walls (unless otherwise indicated), 3 lb./cu. ft. maximum density; Thermafiber 
LLC "Thermafiber," or approved equal. 

B. Fasteners for Wallboard:  USG Brand Screws; Type S Bugle Head for fastening 
wallboard to lighter gauge interior metal framing (up to 20 ga.).  Type S-12 Bugle Head 
for fastening wallboard to heavier gauge interior metal framing (20 ga. to 12 ga.); Type 
S and Type S-12 Pan Head for attaching metal studs to door frames and runners; and 
Type G Bugle Head for fastening wallboard to wallboard.  Lengths specified below 
under "Part 3 - Execution" Articles and as recommended by drywall manufacturer. 

C. Laminating Adhesive:  "Sheetrock Brand Joint Compound." 

D. Metal Trim - Corner Beads:  For 90 degree External Corners - ClarkDietrich; 103 
Deluxe Cornerbead or "Dur-A-Bead" No. 103, 26 U.S. Std. ga. galvanized steel, 1-1/4" 
x 1-1/4", for 90 degree external corners. 

E. Metal Trim - Edge Beads:  "Sheetrock Brand Paper Faced Metal Bead and Trim." 

F. Partition/Concrete Ceiling Trim:  Trim-Tex Super Seal Tear Away or approved equal. 

G. Metal Trim Treatment Materials and Joint Treatment Materials for Gypsum Drywall 
Boards:  Paper tape for joint reinforcing; Setting Type (Durabond 90) or Lightweight 
Setting Type Joint Compound for taping and topping; and Ready Mix Compound for 
finishing. 

1. For mold-resistant drywall, water-resistant drywall and tile backer board, use glass 
mesh tape with setting joint compound that is rated 10 when tested in accordance 
with ASTM D 3273 and evaluated in accordance with ASTM D 3274.  Acceptable 
joint compound is "Rapid Set One Pass" made by CTS Cement Manufacturing 
Corp. or "Rapid Joint" manufactured by Lafarge North America or approved equal 
meeting standards noted herein. 

H. Control Joints:  ClarkDietrich; #093 Control Joint or No. 0.093, USG. 

I. Acoustical Sealant:  USG "Acoustical Sealant" or "Tremco Acoustical Caulking" of 
Tremco Mfg. Co., Masterseal NP520 by BASF or approved equal. 

J. Neoprene Gaskets:  Conform to ASTM D 1056. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where gypsum drywall is to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 
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3.2 GENERAL INSTALLATION REQUIREMENTS 

A. General 

1. Install drywall work in accordance with drywall manufacturer's printed instructions 
and as indicated on drawings and specified herein. 

2. All metal framing for drywall partitions shall extend from floor to underside of 
structural deck above.  Provide for vertical deflection with positive mechanical 
connections of framing members to structure. 

3. Provide concealed reinforcement, 16 ga. thick by eight (8) inches wide or as 
detailed or as recommended by manufacturer, for attachment of railings, toilet 
partitions, and other items to be supported on the partitions which cannot be 
attached to the metal framing members.  Concealed reinforcement shall span 
between metal studs and be attached thereto using two (2) self-tapping pan head 
screws at each stud. 

a. Back of drywall shall be scored or notched to prevent bulging out where 
reinforcement plate occurs. 

 
B. Fire-Rated Assemblies:  Install fire-rated assemblies in accordance with requirements 

of authorities having jurisdiction, Underwriters' Laboratories and test results obtained 
and published by the drywall manufacturer, for the fire-rated drywall assembly types 
indicated on the drawings. 

C. Acoustical Assemblies:  Install acoustically-rated assemblies to achieve a minimum 
STC as noted on drawings, in accordance with test results obtained and published by 
the drywall manufacturer, for the drywall assembly type indicated on the drawings. 

D. Sealant 

1. Install continuous acoustical sealant bead at top and bottom edges of wallboard 
where indicated or required for sound rating as wallboard is installed, and between 
metal trim edge beads and abutting construction.  

2. Install acoustical sealant in 1/8" wide vertical control joints within the length of the 
wall or partitions, and in all other joints, specified below under "Control Joints."  
Install bead of acoustical sealant around electric switch and outlet boxes, piping, 
ducts, and around any other penetration in the wallboard; place sealant bead 
between penetrations and edge of wallboard. 

3. Where sealant is exposed to view, protect adjacent surfaces from damage and 
from sealant material, and tool sealant flush with and in same plane as wallboard 
surface.  Sealant beads shall be 1/4" to 3/8" diameter. 

E. Wallboard Application 

1. Do not install wallboard panels until steel door frames are in place; coordinate 
work with Section 081114, "Steel Frames." 
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2. See drawings for all board types.  Use fire-rated wallboard for fire-rated 
assemblies.  Use sag-resistant board for ceilings.  Use water-resistant wallboard 
where indicated on drawings and where wallboard would be subject to moisture.  
Install water-resistant wallboard in full, large sheets (no scraps) to limit number of 
butt joints. 

3. Apply wallboard with long dimension parallel to stud framing members, and with 
abutting edges occurring over stud flanges. 

4. Install wallboard for partitions from floor to underside of structure above and 
secure rigidly in place by screw attachment, unless otherwise indicated. 

5. Provide "Thermafiber" safing insulation meeting standards of Section 078413 at 
flutes of metal deck where partitions carry up to bottom of metal deck. 

6. Neatly cut wallboard to fit around outlets, switch boxes, framed openings, piping, 
ducts, and other items which penetrate wallboard; fill gaps with acoustic sealant. 

7. Where wallboard is to be applied to curved surfaces, dampen wallboard on back 
side as required to obtain required curve.  Finish surface shall present smooth, 
even curve without fluting or other imperfections. 

8. Screw fasten wallboard with power-driven electric screw driver, screw heads to 
slightly depress surface of wallboard without cutting paper, screws not closer than 
3/8" from ends and edges of wallboard. 

9. Where studs are doubled-up, screw fasten wallboard to both studs in a staggered 
pattern. 

F. Cementitious Backer Board 

1. General:  Furnish cementitious backer board in maximum available lengths.  Install 
horizontally, with end joints over framing members. 

2. Fastening:  Secure cementitious backer board to each framing member with 
screws spaced not more than 12 inches on center and not closer than 1/2" from 
the edge.  Install screws with a conventional screw gun so that the screw heads 
are flush with the surface of the board. 

3. Joint Treatment:  Fill space between edge of backer and receptor with dry-set 
Portland cement or latex-Portland cement mortar.  Fill all horizontal and vertical 
joints and corners with dry-set Portland cement or latex-Portland cement mortar.  
Apply fiberglass tape over joints and corners and embed with same mortar. 

G. Metal Trim:  Install and mechanically secure in accordance with manufacturer's 
instructions; and finish with three (3) coats of joint compound, feathered and finish 
sanded smooth with adjacent wallboard surface, in accordance with manufacturer's 
instructions. 

1. Corner Beads:  Install specified corner beads in single lengths at all external 
corners, unless corner lengths exceed standard stock lengths. 
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2. Edge Beads:  Install specified edge beads in single lengths at all terminating 
edges of wallboard exposed to view, where edges abut dissimilar materials, where 
edges would be exposed to view, and elsewhere where shown on drawings.  
Where indicated on drawings, seal joint between metal edge bead and adjoining 
surface with specified gasket, 1/8" wide minimum and set back 1/8" from face of 
wallboard, unless other size and profile indicated on drawings. 

3. Casing beads shall be set in long lengths, neatly butted at joints.  Provide casing 
beads at juncture of board and vertical surfaces and at exposed perimeters. 

H. Control Joint Locations:  Gypsum board surfaces shall be isolated with control joints 
where: 

1. Ceiling abuts a structural element, dissimilar wall or other vertical penetration. 

2. Construction changes within the plane of the partition or ceiling. 

3. Shown on approved shop drawings. 

4. Ceiling dimensions exceed thirty (30) feet in either direction. 

5. Wings of "L," "U," and "T" shaped ceiling areas are joined. 

6. Expansion or control joints occur in the structural elements of the building. 

7. Shaft wall runs exceed 30' without interruption. 

8. Partition or furring abuts a structural element or dissimilar wall or ceiling. 

9. Partition or furring runs exceed 30' without interruption. 

10. Where control joints are required, ceiling height door frames may be used as 
control joints.  Less than ceiling height frames shall have control joints extending to 
the ceiling from both corners. 

I. Joint Treatment and Spackling 

1. Joints between face wallboards in the same plane, joints at internal corners of 
intersecting partitions and joints at internal corners of intersections between 
ceilings and walls or partitions shall be filled with joint compound. 

2. Screw heads and other depressions shall be filled with joint compound.  Joint 
compound shall be applied in three (3) coats, feathered and finish surface sanded 
smooth with adjacent wallboard surface, in accordance with manufacturer's 
instructions.  Treatment of joints and screw heads with joint compound is also 
required where wallboard will be covered by finish materials which require a 
smooth surface, such as vinyl wall coverings. 

3.3 FURRED WALLS AND PARTITIONS 

A. Use specified metal furring channels.  Run metal furring channel framing members 
vertically, space sixteen (16) inches o.c. maximum.  Fasten furring channels to 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 09 29 00 - 11 Gypsum Drywall 
 

concrete or masonry surfaces with power-driven fasteners or concrete stub nails 
spaced sixteen (16) inches o.c. maximum through alternate wing flanges (staggered) of 
furring channel.  Furring channels shall be shimmed as necessary to provide a plumb 
and level backing for wallboard.  At inside of exterior walls, an asphalt felt protection 
strip shall be installed between each furring channel and the wall.  Furring channel and 
splices shall be provided by nesting channels at least eight (8) inches and securely 
anchoring to concrete or masonry with two (2) fasteners in each wing. 

B. Wallboard Installation:  Same as specified under Article 3.4 - "Metal Stud Partitions." 

3.4 METAL STUD PARTITIONS 

A. Unless otherwise noted, steel framing members shall be installed in accordance with 
ASTM C 754. 

B. Runner Installation:  Use channel type.  Align accurately at floor according to partition 
layout.  Anchor runners securely sixteen (16) inches o.c. maximum with power-driven 
anchors to floor slab, with power-driven anchors to structural slab above.  See "Stud 
Installation" below for runners over heads of metal door frames.  Where required, 
carefully remove sprayed-on fireproofing to allow partition to be properly installed. 

C. Stud Installation 

1. Use channel type, positioned vertically in runners, spaced as noted on drawings, 
but not more than sixteen (16) inches o.c. 

2. Anchor studs to floor runners with screw fasteners.  Provide snap-in or slotted hole 
slip joint bolt connections of studs to ceiling runners leaving space for movement.  
Anchor studs at partition intersections, partition corners and where partition abuts 
other construction to floor and ceiling runners with sheet metal screws through 
each stud flange and runner flange. 

3. Connection at ceiling runner for non-rated partitions shall be snap-in or slotted hole 
slip joint bolt connection that shall allow for movement.  Seal studs abutting other 
construction with 1/8" thick neoprene gasket continuously between stud and 
abutting construction. 

4. Connections for fire rated partitions at ceiling runners shall conform to UL Design 
#2079. 

5. Install metal stud horizontal bracing wherever vertical studs are cut or wallboard is 
cut for passage of pipes, ducts or other penetrations, and anchor horizontal 
bracing to vertical studs with sheet metal screws. 

6. At jambs of door frames and borrowed light frames, install doubled-up studs (not 
back to back) from floor to underside of structural deck, and securely anchor studs 
to jamb anchors of frames and to runners with screws.  Provide cross braces from 
hollow metal frames to underside of slab. 

7. Over heads of door frames, install cut-to-length section of runner with flanges slit 
and web bent to allow flanges to overlap adjacent vertical studs, and securely 
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anchor runner to adjacent vertical studs with sheet metal screws.  Install cut-to-
length vertical studs from runner (over heads of door frame) to ceiling runner 
sixteen (16) inches maximum o.c. and at vertical joints of wallboard, and securely 
anchor studs to runners with sheet metal screws. 

8. At control joints, in field of partition, install double-up studs (back to back) from 
floor to ceiling runner, with 1/4" thick continuous compressible gasket between 
studs.  When necessary, splice studs with eight (8) inches minimum nested laps 
and attach flanges together with two (2) sheet metal screws in each flange.  All 
screws shall be self-tapping sheet metal screws. 

D. Runners and Studs at Chase Wall:  As specified above for "Runners" and "Studs" and 
as specified herein.  Chase walls shall have either a single or double row of floor and 
ceiling runners with metal studs sixteen (16) inches o.c. maximum and positioned 
vertically in the runners so that the studs are opposite each other in pairs with the 
flanges pointing in the same direction.  Anchor all studs to runner flanges with sheet 
metal screws through each stud flange and runner flange following requirements of 
paragraph 3.4, B.  Provide cross bracing between the rows of studs by attaching 
runner channels or studs set full width of chase attached to vertical studs with one self-
tapping screw at each end.  Space cross bracing not over thirty-six (36) inches o.c. 
vertically. 

E. Wallboard Installation - Single Layer Application (Screw Attached) 

1. Install wallboard with long dimension parallel to framing member and with abutting 
edge joints over web of framing member.  Install wallboard with long dimension 
perpendicular to framing members above and below openings in drywall extending 
to second stud at each side of opening.  Joints on opposite sides of wall shall be 
arranged so as to occur on different studs. 

2. Boards shall be fastened securely to metal studs with screws as specified.  Where 
a free end occurs between studs, back blocking shall be required.  Center abutting 
ends over studs.  Correct work as necessary so that faces of boards are flush, 
smooth, true. 

3. Wallboard screws shall be applied with an electric screw gun.  Screws shall be 
driven not less than 3/8" from ends or edges of board to provide uniform dimple 
not over 1/32" deep.  Screws shall be spaced twelve (12) inches o.c. in the field of 
the board and 8" o.c. staggered along the abutting edges. 

4. All ends and edges of wallboard shall occur over screwing members (studs or 
furring channels).  Boards shall be brought into contact but shall not be forced into 
place.  Where ends or edges abut, they shall be staggered.  Joints on opposite 
sides of a partition shall be so arranged as to occur on different studs. 

5. At locations where piping receptacles, conduit, switches, etc., penetrate drywall 
partitions, provide non-drying sealant and an approved sealant stop at cut board 
locations inside partition. 

F. Wallboard Installation - Double-Layer Application 
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1. General:  See drawings for wallboard partition types required. 

2. First Layer (Screw Attached):  Install as described above for single layer 
application. 

3. Second Layer (Screw Attached):  Screw attach second layer, unless laminating 
method of attachment indicated on drawings or necessary to obtain required 
sound rating or fire rating.  Install wallboard vertically with vertical joints offset 
thirty-two (32) inches from first layer joints and staggered on opposite sides of wall.  
Attach wallboard with 1-5/8" screws sixteen (16) inches o.c. along vertical joints 
and sixteen (16) inches o.c. in the field of the wallboard.  Screw through first layer 
into metal framing members. 

4. Second Layer (Laminated):  Install wallboard vertically.  Stagger joints of second 
layer from first layer joints.  Laminate second layer with specified laminating 
adhesive in beads or strips running continuously from floor to ceiling in accordance 
with manufacturer's instructions.  After laminating, screw wallboard to framing 
members with 1-5/8" screws, spaced twelve (12) inches o.c. around perimeter of 
wallboard. 

G. Wallboard Installation - Laminated Application:  Where laminated wallboard is 
indicated, use specified laminating adhesive, install wallboard vertically and maintain 
tolerances as specified for screw attached wallboard.  

H. Insulation Installation:  Install where indicated on drawings.  Place blanket tightly 
between studs. 

I. Deflection of Structure Above:  To allow for possible deflection of structure above 
partitions, provide top runners for non-rated partitions with 1-1/4" minimum flanges and 
do not screw studs or drywall to top runner.  Where positive anchorage of studs to top 
runner is required, anchorage device shall be by means of slotted hole (in clip 
connection with screw attachment to web of steel through bushings located in slots of 
clips), or other anchorage device approved by Architect. 

J. Control Joints 

1. Leave a 1/2" continuous opening between gypsum boards for insertion of surface 
mounted joint. 

2. Back by double framing members. 

3. Attach control joint to face layer with 9/16" galvanized staples six (6) inches o.c. at 
both flanges along entire length of joint. 

4. Provide two (2) inch wide gypsum panel strip or other adequate seal behind 
control joint in fire rated partitions and partitions with safing insulation. 

3.5 DRYWALL FASCIAS AND CEILINGS 

A. Furnish and install inserts, hanger clips and similar devices in coordination with other 
work. 
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B. Secure hangers to inserts and clips.  Clamp or bolt hangers to main runners. 

C. Space main runners 4'-0" o.c. and space hangers 4'-0" o.c. along runners, except as 
otherwise shown. 

D. Level main runners to a tolerance of 1/4" in 12'-0", measured both lengthwise on each 
runner and transversely between parallel runners. 

E. Metal Furring Channels:  Space sixteen (16) inches o.c. maximum.  Attach to 1-1/2" 
main runner channels with furring channel clips (on alternate sides of main runner 
channels).  Furring channels shall not be let into or come in contact with abutting 
masonry walls.  End splices shall be provided by nesting furring channels no less than 
eight (8) inches and securely wire tying.  At any openings that interrupt the furring 
channels, install additional cross reinforcing to restore lateral stability. 

F. Mechanical accessories, hangers, splices, runner channels and other members used in 
suspension system shall be of metal, zinc coated, or coated with rust inhibitive paint, of 
suitable design and of adequate strength to support units securely without sagging, 
and such as to bring unit faces to finished indicated lines and levels. 

1. Provide special furring where ducts are over two (2) feet wide. 

G. Apply board with its long dimension at right angles to channels.  Locate board butt 
joints over center of furring channels.  Attach board with one (1) inch self-drilling 
drywall screws twelve (12) inches o.c. in field of board at each furring channel; eight (8) 
inches o.c. at butt joints located not less than 3/8" from edges. 

3.6 SHAFT WALLS 

A. Runner Installation:  Use "J" metal runners at floor and ceiling, with the short leg toward 
finish side of wall.  Securely attach runners to structural supports with power-driven 
fasteners at both ends and twenty-four (24) inches o.c. 

B. Shaft Wall Liner:  Cut shaft wall liner panels one (1) inch less from floor to ceiling 
height and erect vertically between J-runners. 

C. C-H Studs:  Cut metal studs 3/8" to not more than 1/2" less than floor to ceiling height 
and install between shaft wall liner panels so that panels are fitted snugly into the one 
(1) inch wide "H," "T," or "I" portion of the stud.  Space studs twenty-four (24) inches 
o.c., unless otherwise indicated on drawings.  Install full-length steel E-Studs or  
J-runners vertically at T-intersections, corners, door jambs, and columns.  Install full 
length E-Studs or J-runners over shaft wall liner both sides of closure panels.  Frame 
openings cut within a liner panel with J-Runner around perimeter.  For openings, frame 
with vertical E-Stud or J-runner at edges, horizontal runner at head and sill, and 
reinforcing as shown on the drawings.  Suitably frame all openings to maintain 
structural support for wall.  Over metal doors, install a cut to length section of runner 
and attach to strut-studs with clip angles and 3/8" Type S Screws space twelve (12) 
inches o.c. 

D. Wallboard Installation - Double Layer Installation:  Erect gypsum wallboard base layer 
vertically or horizontally to meet fire rating on one side of studs with end joints 
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staggered.  Fasten base layer panels to studs with one (1) inch Type S screws twenty-
four (24) inches o.c.  Caulk perimeter of base layer panels.  Apply gypsum wallboard 
face layer vertically over base layer with joints staggered and attached with 1-5/8" Type 
S screws staggered from those in base, spaced eight (8) inches o.c. and driven into 
studs. 

E. Wallboard Installation (Where Both Sides of Shaft Wall are Finished):  Apply gypsum 
wallboard face layers vertically both sides of studs.  Stagger joints on opposite partition 
sides.  Fasten panels with one (1) inch or two (2) inches Type S screws spaced eight 
(8) inches o.c. in field and along edges into studs. 

F. Where handrails are indicated for direct attachment to drywall shaft system, provide not 
less than a sixteen (16) ga. x eight (8) inches wide galvanized steel reinforcement strip, 
accurately positioned and secured to studs and concealed behind not less than one 
1/2" thick course of gypsum board in the system. 

G. Integrate stair hanger rods with drywall shaft system by locating cavity of system as 
required to enclose rods. 

3.7 ERECTION AT COLUMN ENCLOSURES 

A. Metal furring supports shall be provided under work of this Section, and shall be cut to 
lengths as necessary for tight fit such that spacing is not more than sixteen (16) inches 
o.c. 

B. Board shall be fastened securely to supports with screws as specified.  Place boards in 
position with minimum number of joints.  Where free ends occur between supports, 
back-blocking or furring shall be required.  Center abutting ends over supports.  
Correct work as necessary so that faces of boards are flush, smooth and true.  Provide 
clips or cross furring for attachment as required. 

C. All layers shall be screw attached to furring. 

D. When column finish called for on drawings to be in the same plane as drywall finish 
layer, maintain even, level plane. 

3.8 FINISHING 

A. Taping:  A thin, uniform layer of compound shall be applied to all joints and angles to 
be reinforced.  Reinforcing tape shall be applied immediately, centered over the joint, 
seated into the compound.  A skim coat shall follow immediately but shall not function 
as a fill or second coat.  Tape shall be properly folded and embedded in all angles to 
provide a true angle. 

B. Filling:  After initial coat of compound has hardened, additional compound shall be 
applied, filling the board taper flush with the surface.  The fill coat shall cover the tape 
and feather out slightly beyond the tape.  On joints with no taper, the fill coat shall 
cover the tape and feather out at least four (4) inches on either side of the tape.  No fill 
coat is necessary on interior angles. 
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C. After compound has hardened, a finishing coat of compound shall be spread evenly 
over and extending slightly beyond the fill coat on all joints and feathered to a smooth, 
uniform finish.  Over tapered edges, the finished joint shall not protrude beyond the 
plane of the surface.  All taped angles shall receive a finish coat to cover the tape and 
taping compound and provide a true angle.  Where necessary, sanding shall be done 
between coats and following the final application of compound to provide a smooth 
surface, ready for painting. 

D. Fastener Depressions:  Compound shall be applied to all fastener depressions 
followed, when hardened by at least two (2) coats of compound, leaving all 
depressions level with the plane of the surface. 

E. Finishing Beads and Trim:  Compound shall be applied to all bead and trim and shall 
be feathered out from the ground to the plane of the surface.  When hardened, this 
shall be followed by two (2) coats of compound each extending slightly beyond the 
previous coat.  The finish coat shall be feathered from the ground to the plane of the 
surface and sanded as necessary to provide a flat, smooth surface ready for 
decoration. 

F. 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 a substrate for tile, and where indicated. 

3. Level 4:  Level of finish for surfaces exposed to view shall conform to Level 4 of 
ASTM C 840 and GA-214 of the Gypsum Association. 

G. Drywall construction with defects of such character which will mar appearance of 
finished work, or which is otherwise defective, will be rejected and shall be removed 
and replaced at no expense to the Owner. 

3.9 CLEANING AND ADJUSTMENT 

A. At the completion of installation of the work, all rubbish shall be removed from the 
building leaving floors broom clean.  Excess material, scaffolding, tools and other 
equipment shall be removed from the building. 

B. Work shall be left in clean condition ready for painting or wall covering.  All work shall 
be as approved by Architect. 

C. Cutting and Repairing:  Include all cutting, fitting and repairing of the work included 
herein in connection with all mechanical trades and all other trades which come in 
conjunction with any part of the work and leave all work complete and perfect after all 
trades have completed their work. 

3.10 PROTECTION OF WORK 

A. Installer shall advise Contractor of required procedures for protecting drywall work from 
damage and deterioration during remainder of construction period. 
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END OF SECTION 
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SECTION 09 30 13 

CERAMIC TILING 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the ceramic tiling work as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Porcelain floor tile. 

2. Porcelain and ceramic wall tile and base. 

3. Stone saddles. 

4. Setting beds, grout and sealant. 

5. Waterproofing membrane. 

1.3 RELATED SECTIONS 

A. Cast-in-Place Concrete - Section 03 30 00. 

B. Unit Masonry - Section 04 20 00. 

C. Gypsum Drywall - Section 09 29 00. 

1.4 REFERENCES 

A. ANSI A108 Series/A118 Series - American National Standards for Installation of 
Ceramic Tile. 

B. ANSI A136.1 - American National Standards for Organic Adhesives for Installation of 
Ceramic Tile. 

C. ASTM C 144 - Standard Specification for Aggregate for Masonry Mortar. 

D. ASTM C 150 - Standard Specification for Portland Cement. 

E. TCNA - Handbook for Ceramic, Glass and Stone Tile Installation; Tile Council of North 
America. 

F. ISO 13007 - International Standards Organization; Classification for Grout and 
Adhesives. 
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G. Large Format Tile (LFT):  Tile 15" or larger in any direction and/or 144 sq. in. in size. 

1.5 QUALITY ASSURANCE 

A. Qualifications of Installers:  For cutting, installing and grouting of ceramic tile, use only 
thoroughly trained and experienced journeyman tile setters who are completely familiar 
with the requirements of this work, and the recommendations contained in the 
referenced standards, and the installers are Certified Ceramic Tile Installer (CTI) 
through the Ceramic Tile Education Foundation (CTEF) or Tile Installer Thin Set 
Standards (ITS) verification through the University of Ceramic Tile and Stone. 

B. Codes and Standards:  In addition to complying with all pertinent codes and 
regulations, comply with the following: 

1. Manufacture all ceramic tile in accordance with Standard Grade Requirements of 
ANSI A-137.1. 

2. Install all ceramic tile in accordance with the recommendations contained in "Tile 
Council of North America Handbook for Ceramic, Glass, and Stone Tile Installation 
(TCNA)," latest edition. 

C. All surfaces shall have a minimum wet DCOF AcuTest value of 0.42 and tested per 
ANSI A326.3 Dynamic Coefficient of Friction of Hard Surface Flooring Materials. 

1.6 SUBMITTALS 

A. Samples 

1. Before any ceramic tile is delivered to the job site, submit to the Architect sample 
panels, approx. 12" x 12", mounted on hardboard back-up with selected grout 
color for each color and pattern of ceramic tile and grout specified. 

2. Submit 6" length of stone saddles. 

3. Submit 12" x 12" samples of waterproofing membrane. 

B. Master Grade Certificates:  Prior to opening ceramic tile containers, submit to the 
Architect a Master Grade Certificate, signed by an officer of the firm manufacturing the 
ceramic tile used, and issued when the shipment is made, stating the grade, kind of 
tile, identification marks for tile containers, and the name and location of the project. 

C. Mock-Ups 

1. At an area on the site where approved by the Architect, provide a mock-up 
ceramic tile installation. 

a. Make the mock-up approximately 36" x 36" in dimension. 
b. Provide one mock-up for each type, class, and color of installation required 

under this Section. 
c. The mock-ups may be used as part of the Work, and may be included in the 

finished Work when so approved by the Architect. 
d. Revise as necessary to secure the Architect's approval. 
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2. The mock-ups, when approved by the Architect, will be used as datum for 
comparison with the remainder of the work of this Section for the purposes of 
acceptance or rejection. 

3. If the mock-up panels are not permitted to be part of the finished Work, completely 
demolish and remove them from the job site upon completion and acceptance of 
the work of this Section. 

1.7 PRODUCT HANDLING 

A. Delivery and Storage 

1. Deliver all materials of this Section to the job site in their original unopened 
containers with all labels intact and legible at time of use. 

2. Store all materials under cover in a manner to prevent damage and contamination; 
store only the specified materials at the job site. 

B. Protection:  Use all means necessary to protect the materials of this Section before, 
during, and after installation, and to protect the installed work and materials of all other 
trades. 

C. Replacements:  In the event of damage, immediately make all repairs and 
replacements necessary. 

1.8 PROJECT CONDITIONS 

A. Maintain environmental conditions and protect work during and after installation to 
comply with referenced standards and manufacturer's printed recommendations. 

B. Vent temporary heaters to exterior to prevent damage to tile work from carbon dioxide 
buildup. 

C. Maintain temperatures at not less than 50 deg. F. in tiled areas during installation and 
for 7 days after completion. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS OF TILE 

A. Provide tile as scheduled at the end of this Section, or approved equal meeting these 
specifications.  The Architect reserves the right to pick tile from any price group. 

2.2 TRIM AND SPECIAL SHAPES 

A. Provide external and internal corners, trim shapes at openings, and all other trim and 
special shapes to match the tile specified herein, as required by field conditions and 
drawing details. 

B. Anodized Aluminum Edge Trim:  Schlüter-JOLLY by Schlüter Systems, or approved 
equal; finish as selected by the Architect. 
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C. Anodized Aluminum Wall Reveal Trim:  Schlüter-DECO-SG by Schlüter Systems or 
approved equal.  

1. Profile: 1/2" channel 

2. Finish: Satin anodized aluminum. 

2.3 STONE SADDLES 

A. Provide sound Group "A" white marble, minimum 3/4" thick, with an abrasive hardness 
of not less than 10.0, when tested in accordance with ASTM C 241.  Cut saddle to fit 
jamb profile, honed finish. 

2.4 SETTING BEDS AND GROUT 

A. Portland Cement:  ASTM C 150, Type 1. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Sand:  ASTM C 144, clean and graded natural sand. 

D. Reinforcing for Mud Set Systems:  2" x 2" x 16/16 ga. welded wire mesh. 

E. Latex Admixture for Mortar Bed 

1. MAPEI, Planicrete AC, blended with a 3:1 site mix. 

2. Laticrete 333. 

3. Pro Spec; Acrylic Additive. 

4. Custom Building Products; Custom Crete Thin Set Additive. 

F. Latex-Portland Cement Bond Coat, complying with ANSI A118.4 and ISO 13007, 
C2ES2P2 with minimum compressive strength of 400 psi. 

1. MAPEI, Keralastic System thin set mortar, consisting of Kerabond dry-set mortar 
and Keralastic latex admixture. 

2. Laticrete; 211 dry-set mortar and 4237 latex admixture. 

3. Pro Spec; Permalastic System consisting of Permalastic Dryset Mortar and 
Permalastic Admixture 

4. Custom Building Products; Pro-Lite. 

G. Improved Modified Cement Mortars:  For use with LFT, complying with ANSI 118.15 
and ISO 13007, CSES2PS. 

1. Custom Building Products; Mega-Lite Crack Prevention Mortar (650-725 psi). 

2. Laticrete; 220 Marble Granite Mortar (500-540 psi).  

3. Mapei; Kerabond T Keralastic (400-600 psi). 
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4. Pro Spec; StayFlex 590 (460 psi). 

H. Wall and Base Tile 

1. Over masonry and concrete, use a mortar bed leveling coat conforming to ANSI 
A108.1A followed by a Latex Portland Cement Bond Coat, MAPEI, 
Kerabond/Keralastic System, Custom Mega Flex or equal by Laticrete or Pro 
Spec, conforming to ANSI A118.4, ISO 13007-C2ES2P2, and TCA Detail W-211. 

2. Over cement board, use a Latex Portland cement mortar bond coat, MAPEI, 
Kerabond/Keralastic System, Custom Mega Flex or equal by Laticrete or Pro 
Spec, conforming to ANSI A118.4, ISO 13007-C2ES2P2, and TCA Detail W-244; 
coat back of board with waterproof membrane as specified below. 

3. Over glass mat water resistant gypsum backer board, use a Latex Portland 
cement mortar bond coat, MAPEI, Kerabond/Keralastic System, conforming to 
ANSI A118.4, ISO 13007-C2ES2P2, and TCA Detail W-245. 

4. Wall and base tile over existing tile - Epoxy adhesive installation as recommended 
by setting materials manufacturer and complying with TCNA TR713. 

I. Floor Tile and Stone Saddle - Mud Set:  Set floor tile and stone saddle using Portland 
Cement mortar setting bed conforming to ANSI A108.1A and latex modified Portland 
cement bond coat.  Basis of Design: Mapei, Kerabond/Keralastic System, conforming 
to ANSI A118.4, ISO 13007-C2ES2P2, and TCA Detail F-112. 

1. For installation of LFT, Improved Modified Cement Mortars and medium bed; Basis 
of Design: Custom Building Products, MegaLite Crack Prevention Medium Bed 
Mortar conforming to ANSI 118.15, ISO 13007-C2ES2P2. 

J. Floor Tile and Stone Saddle - Thin Set:  Set floor tile and stone saddle using latex 
modified Portland Cement mortar, Basis of Design, Mapei, Kerabond/Keralastic 
System, conforming to ANSI A118.4, ISO 13007-C2ES2P2, and TCA Detail F-113. 

1. For installation of LFT and Stone Tile, Improved Modified Cement Mortars and 
medium bed; Basis of Design: Custom Building Products, MegaLite Crack 
Prevention Medium Bed Mortar conforming to ANSI 118.15, ISO 13007-C2ES2P2. 

K. Floor Tile and Stone Saddle - Thin Set over Waterproof Setting Bed:  Set floor tile and 
stone saddle using thin set latex Portland cement bond coat, Basis of Design: Mapei, 
Kerabond/Keralastic System, conforming to ANSI A118.4, ISO 13007-C2ES2P2, and 
waterproofing membrane conforming to TCA Detail F-122/122A. 

1. For installation of LFT, Improved Modified Cement Mortars and medium bed; Basis 
of Design: Custom Building Products, MegaLite Crack Prevention Medium Bed 
Mortar conforming to ANSI 118.15, ISO 13007-C2ES2P2. 

L. Floor tile over existing tile - Epoxy mortar installation conforming to ANSI A108.6, as 
recommended by setting materials manufacturer, and complying with TCNA TR712. 

M. Waterproofing Membrane:  Complying with ANSI A118.10 and ANSI A118.12; and 
having IAPMO certification as a shower pan liner; provide "Mapelastic AquaDefense" 
by Mapei with factory blended "Bio-Block" antimicrobial protection, "Laticrete 9235 with 
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Microban" made by Laticrete International, ProSpec "B6000," Custom Building 
Products' "9240," or approved equal. 

1. Reinforce membrane with polyester fabric. 

N. Water:  Clean, fresh and suitable for drinking. 

O. Grout:  Complying with A118.7; and ISO 13007, CG2WAF; for grouting ceramic tile, 
provide a commercial Portland cement grout "Ultracolor Plus" (additive not required) 
made by Mapei, Laticrete "Permacolor," or approved equal; color as selected by the 
Architect.  Add latex additive to grout made by same manufacturer as grout. 

1. At server and kitchen provide epoxy grout. 

P. Physical Properties:  The setting beds and grouts must meet the following physical 
requirements: 

1. Compressive Strength:  3000 psi min. 

2. Shear Bond Strength:  500 psi min. 

3. Water Absorption:  4.0% max. 

4. Service Rating (ASTM C 627):  Extra Heavy Duty. 

Q. Sealer:  Seal all grout joints and all unglazed tile using "Sealer’s Choice 15 Gold" as 
manufactured by Aqua Mix Inc., or approved equal. 

R. Temporary Protective Coating:  Either product indicated below that is applied in the tile 
manufacturer's factory and formulated to protect exposed surfaces of tile against 
adherence of mortar and grout; compatible with tile, mortar, and grout products; and 
easily removable after grouting is completed without damaging grout or tile. 

1. Petroleum paraffin wax, applied hot, fully refined and odorless, containing at least 
0.5 percent oil with a melting point of 120 to 140 deg. F. per ASTM D 87. 

2. Grout release in form of manufacturer’s standard proprietary liquid coating that is 
specially formulated and recommended for use as temporary protective coating for 
tile. 

S. Tile Cleaner:  A neutral cleaner capable of removing soil and residue without harming 
tile and grout surfaces, specifically approved for materials and installations indicated by 
tile and grout manufacturers. 

T. Stainless Steel Trim:  Schluter Jolly edges at all outside corners. 

2.5 SEALANT 

A. Joint Backing:  Preformed, compressible, resilient, non-extruding, non-staining strips of 
foam neoprene, foam polyethylene, or other material recommended by sealant 
manufacturer. 

B. Bond Breaker:  Polyethylene tape, 3 mils thick, or other material recommended by 
sealant manufacturer. 
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C. Sealant Primer:  Colorless, non-staining, or type to suit substrate surface, as 
recommended by sealant manufacturer. 

D. Sealant:  One-part silicone based sanitary sealant, conforming to ASTM C 920, Type 
S, Grade NS, Class 25.  Sealant hardness upon full cure shall be between 20-30 Shore 
"A" Durometer.  Color of sealant to blend with or match adjacent materials, and as 
selected by the Architect.  Sealant shall be equivalent to 1700 Sanitary Sealant made 
by General Electric or approved equal. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where ceramic tile is to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not proceed 
with the work until unsatisfactory conditions are corrected to permit proper installation 
of the work. 

3.2 CONDITION OF SURFACES 

A. Allowable Variations in Substrate Levels in Floors:  + 1/8" in 10'-0" distance and 1/4" 
total max. variation from levels shown. 

B. Grind or fill concrete and masonry substrates as required to comply with allowable 
variations. 

C. Concrete substrates must meet ANSI A108.01 tolerances and surface textures in 
preparation for tile work.  Coordinate with concrete trades. 

3.3 PREPARATION 

A. Coordinate the following with Section 033000: 

1. Steel trowel and fine broom finish concrete slabs that are to receive ceramic tile.  
Cure concrete slabs that are to receive tile before tile application.  Do not use 
liquid curing compounds or other coatings that may prevent bonding of tile setting 
materials to slabs.  Slab shall be dry at time of tile installation. 

2. Tile floors with floor drains must have a slope to direction of ¼" per foot; coordinate 
this with concrete trades. 

B. Etch concrete substrate as may be required to remove curing compounds or other 
substances that would interfere with proper bond of setting bed.  Rinse with water to 
remove all traces of treatment. 

C. Blending:  For tile exhibiting color variations, verify that tile has been factory blended 
and packaged so tile units taken from one package show same range of colors as 
those taken from other packages and match approved samples.  If not factory blended, 
either return to manufacturer or blend tiles at project site before installing. 

D. Field Applied Temporary Protective Coating:  Pre-coat tile with continuous film of 
temporary protective coating, taking care not to coat unexposed tile surfaces. 
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3.4 JOINTS IN TILE WORK 

A. Joint Widths:  1/16" wide in ceramic tile. 

B. Alignment:  Wall, base and floor joints shall align through the field and trim.  Direction 
and location of all joints as directed by Architect. 

C. Movement Joints:  Conform to TCA Detail EJ171.  Locate where movement joints are 
in back-up material.  Provide movement joint at joints between mop receptors and 
ceramic tile.  Provide movement joint at all vertical internal joints of wall tile.  Movement 
joints 1/8" wide in ceramic tile.  Fill all movement joints with specified backing and 
sealant.  Use bond breaker where sufficient space for joint backing does not exist. 

1. Provide sealant between ceramic tile and plumbing fixtures, mirrors, pipes, 
countertops and other dissimilar materials penetrating or adjacent to ceramic tile. 

3.5 INSTALLATION 

A. Comply with the following installation standards: 

1. Wall tile over cement board or glass mat backer board using dry set mortar with 
latex additive - ANSI A118.4 and ISO 13007, C2ES2P2. 

2. Wall tile over masonry or concrete using dry set mortar with latex additive - ANSI 
A118.4 and ISO 13007, C2ES2P2. 

3. Wall and base tile over existing tile - As recommended by setting materials 
manufacturer and TCNA TR713. 

4. Floor tile using full mud set mortar - ANSI A118.4, A228.15, and ISO 13007, 
C2ES2P2. 

5. Floor tile using dry set mortar with latex additive - ANSI A118.4, A118.15, and ISO 
13007, C2ES2P2. 

6. Floor tile over waterproofing membrane - ANSI A118.4, 118.5, and ISO 13007, 
C2ES2P2. 

7. Floor tile over existing tile - As recommended by setting materials manufacturer 
and TCNA TR712. 

B. Backs of tile must be cleaned before installation. 

C. All setting beds and/or adhesives shall provide for an average contact area of not less 
than 95% coverage. 

D. Allowable Variations in Finished Work:  Do not exceed the following deviations from 
level and plumb, and from elevations, locations, slopes and alignment shown. 

1. Floors:  1/8" in 10'-0" run, any direction; +/- 1/8" at any location; 1/32" offset at any 
location. 

2. Walls:  1/8" in 8'-0" run, any direction; 1/8" at any location; offset at any location, 
1/32". 
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3. Joints:  +/- 1/32" joint width variation of any location; 1/16" in 3'-0" run deviation 
from plumb and true. 

E. Waterproofing Membrane 

1. Install the membrane in strict accordance with manufacturer's written 
recommendations. 

2. Upon completion of work, test horizontal membrane for leaks by flood testing per 
ASTM D 5957.  Inspect for leakage.  Make necessary adjustments to stop all 
leakage and retest until watertight.  If membrane is not immediately covered by 
another surface, provide protection until membrane is covered. 

F. Handle, store, mix and apply setting and grouting materials in compliance with the 
manufacturer's instructions. 

G. Extend tile work into recesses and under equipment and fixtures, to form a complete 
covering without interruptions.  Terminate work neatly at obstructions, edges and 
corners without disruption of pattern or joint alignment. 

H. Accurately form intersections and returns.  Perform cutting and drilling of tile without 
marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in 
items for straight, aligned joints.  Fit tile closely to electrical outlets, piping and fixtures 
so that plates, collars, or covers overlap tile. 

I. Lay tile in grid pattern.  Align joints when adjoining tiles on floor, base, walls and trim 
are the same size.  Lay out tile work and center tile fields both directions in each space 
or on each wall area.  Adjust to minimize tile cutting.  Provide uniform joint widths. 

3.6 INSTALLATION OF STONE SADDLES 

A. Install stone saddles cut to profiles and sizes shown, accurately fitted to jambs, coped 
at stops, set in full bed of mortar herein specified, and with grouted edge joints as 
specified for floor tile. 

3.7 CLEANING AND PROTECTION OF CERAMIC TILE 

A. Cleaning:  On completion of placement and grouting, clean all ceramic tile surfaces so 
they are free of foreign matter. 

1. Remove grout residue from tile as soon as possible. 

2. Clean grout smears and haze from tile according to tile and grout manufacturer's 
written instructions but no sooner than 10 days after installation.  Use cleaners 
only after determining that cleaners are safe to use by testing on samples of tile 
and other surfaces to be cleaned.  Protect metal surfaces and plumbing fixtures 
from effects of cleaning.  Flush surfaces with clean water before and after cleaning 
to insure removal of all cleaning material. 

3. Remove temporary protective coating by method recommended by coating 
manufacturer and that is acceptable to tile and grout manufacturer.  Trap and 
remove coating to prevent drain clogging. 
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B. Protect installed tile work with Kraft paper or other heavy covering during construction 
period to prevent staining, damage, and wear.  Apply coat of sealer to all grout joints 
and all unglazed tile. 

C. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is 
completed. 

D. Before final inspection, remove protective coverings from tile surfaces. 

E. Leave finished installation clean and free of cracked, chipped, broken, unbonded or 
otherwise defective tile work. 

3.8 TILE SCHEDULE 

Toilet room floor PT1 Crossville Inc, Argent Series 
12" x 24" Memphis Blue A1415, Finish UPS 

Toilet room base CT1 
 
 
CT2 

Daltile, Color Wheel Linear,  
Flat top cove base #Q34C1MOD/ 4x 12 
Color: 0182 Suede Grey 
Daltile, Color Wheel Linear,  
Bullnose cove base #S44D9/ 4x 12 
Color: 0182 Suede Grey 

Toilet room walls CT3 Daltile, Color Wheel Linear, Glossy, 
4" x 8-9/16" x 5/16", Field 
Color-Artic White #0190 with gray grout  

Accent wall tile 
at Toilet room 

CT4 Terra Tile, Briarcliff Manor, NY, 3/4" Penny Rounds 
Color: Blue Grey.  
Contact Gina for information/pricing at 914-923-4295 
x241 

END OF SECTION 
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SECTION 09 51 13 

ACOUSTICAL PANEL CEILINGS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the acoustical panel ceilings as shown on the drawings and/or specified 
herein, including, but not limited to, the following: 

1. Acoustical panel units. 

2. Exposed "T" suspension system, including hangers and inserts. 

3. Provisions for the installation of lighting fixtures, diffusers, grilles and similar items 
provided under other Sections. 

4. Cutting, drilling, scribing and fitting as required for electro-mechanical 
penetrations. 

5. Perimeter and column moldings, trim and accessories for acoustical ceilings. 

1.3 RELATED SECTIONS 

A. Drywall ceilings - Section 09 29 00. 

B. Diffusers, grilles and related frames - Division 23. 

C. Lighting fixtures - Division 26. 

1.4 QUALITY ASSURANCE 

A. Codes and Standards:  In addition to complying with all pertinent codes and 
regulations, comply with all pertinent recommendations published by the Ceilings and 
Interior Systems Construction Association (CISCA). 

B. Qualifications of Installers 

1. The suspended ceiling subcontractor shall have a record of successful installation 
of similar ceilings acceptable to Architect and shall be currently approved by the 
manufacturer of the ceiling suspension system. 
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2. For the actual fabrication and installation of all components of the system, use only 
personnel who are thoroughly trained and experienced in the skills required and 
completely familiar with the requirements established for this work. 

C. The work is subject to the following standards: 

1. ASTM C 635 "Standard Specification for Metal Suspension Systems for Acoustical 
Tile and Lay-In Panel Ceilings," American Society for Testing and Materials. 

2. ASTM C 636 "Standard Recommended Practice for Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and Lay-In Panels," American Society for 
Testing and Materials. 

D. In addition to suspension system specified, provide seismic struts and seismic clips to 
meet seismic standards as required by prevailing Codes and Ordinances. 

1.5 SUBMITTALS 

A. Shop Drawings:  Submit completely dimensioned ceiling layouts for all areas where 
acoustical ceilings are required, showing: 

1. Any deviations from Architect’s reflected ceiling plan layouts, especially lighting 
fixture and dimensions.  Also indicate if any light fixtures will not fit into Architect’s 
ceiling layout due to dimensional restrictions or field conditions. 

2. Direction and spacing of suspension members and location of hangers for carrying 
suspension members. 

3. Direction, sizes and types of acoustical units, showing suspension grid members, 
and starting point for each individual ceiling area. 

4. Moldings at perimeter of ceiling, at columns and elsewhere as required due to 
penetrations or exposure at edge of ceiling tiles. 

5. Location and direction of lights, air diffusers, air slots, and similar items in the 
ceiling plane. 

6. Details of construction and installation at all conditions. 

7. Materials, gauges, thickness and finishes. 

B. Samples and Product Literature:  Submit the following samples and related 
manufacturer’s descriptive literature. 

1. Twelve (12) inch long components of suspension systems, including moldings. 

2. Acoustical units — full size. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver acoustical ceiling units to project site in original, unopened packages and store 
them in a fully enclosed space where they will be protected against damage from 
moisture, direct sunlight, surface contamination or other causes. 
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B. Before installing acoustical ceiling units, permit them to reach room temperature and a 
stabilized moisture content. 

C. Handle acoustical ceiling units carefully to avoid chipping edges or damaging units in 
any way. 

1.7 PROJECT CONDITIONS 

A. Do not install acoustical ceilings until wet-work in space is completed and nominally 
dry, work above ceilings has been completed, and ambient conditions of temperature 
and humidity will be continuously maintained at values near those indicated for final 
occupancy. 

1.8 COORDINATION 

A. Coordinate layout and installation of acoustical ceiling units and suspension system 
components with other work supported by or penetrating through ceilings, including 
light fixtures, HVAC equipment, fire suppression system components, and partition 
system. 

1.9 EXTRA STOCK 

A. Extra Stock:  Deliver stock of maintenance material to Owner.  Furnish maintenance 
material matching products installed, packaged with protective covering for storage and 
identified with appropriate labels. 

1. Acoustical Ceiling Units:  Furnish quantity of full size units equal to 2.0% of amount 
installed. 

PART 2 PRODUCTS 

2.1 ACOUSTICAL UNITS 

A. ACT:  24" x 24" x 3/4" Armstrong Ultima #1910 square lay-in tile with 15/16" Prelude 
grid. 

2.2 SUSPENSION SYSTEM 

A. The suspension system shall support the ceiling assembly shown on the drawings and 
specified herein, with a maximum deflection of 1/360 of the span, in accordance with 
ASTM C 635. 

B. Provide min. 12 ga. galvanized wire hangers, soft annealed steel conforming to ASTM 
A 641, prestretched, Class 1 zinc coating, soft temper, size so that stress at 3 times 
hanger design load (ASTM C 635, Table 1, Direct Hung) will be less than yield stress 
of wire. 

C. Provide ceiling clips and inserts to receive hangers, type as recommended by 
suspension system manufacturer, sizes for pull-out resistance of not less than five (5) 
times the hanger design load, as indicated in ASTM C 635. 

D. Suspension systems shall conform to ASTM C 635, intermediate duty. 
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E. Provide manufacturer’s standard wall moldings with off-white baked enamel finish to 
match suspension systems.  For circular penetrations of ceilings, provide edge 
moldings fabricated to diameter required to fit penetration exactly. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas where acoustical panel ceilings are to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not proceed 
with the work until unsatisfactory conditions have been corrected to permit proper 
installation of the layout. 

3.2 PREPARATION 

A. Coordination:  Furnish layouts for inserts, clips, or other supports required to be 
installed by other trades for support of acoustical ceilings. 

B. Measure each ceiling area and establish layout of acoustical units to balance border 
widths at opposite edges of each ceiling.  Avoid use of less-than-half width units at 
borders, and comply with reflected ceiling plans. 

3.3 INSTALLATION 

A. Codes and Standards:  Install materials in accordance with manufacturer’s printed 
instructions, and to comply with governing regulations and industry standards. 

B. Install suspension systems to comply with ASTM C 636, with wire hangers supported 
only from building structural members.  Locate hangers not more than 6" from each 
end and spaced 4'-0" along direct-hung runner, leveling to tolerance of 1/8" in 12'-0". 

C. Secure wire hangers by looping and wire-tying, either directly to structures or to inserts, 
eye-screws, or other devices which are secure and appropriate for substrate, and 
which will not deteriorate or fail with age or elevated temperatures. 

D. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum which are not part of supporting structural or ceiling suspension system.  
Splay hangers only where required to miss obstructions and offset resulting horizontal 
force by bracing, reinforcing, countersplaying or other equally effective means. 

E. Install edge moldings at edges of each acoustical ceiling area, and at locations where 
edge of acoustical units would otherwise be exposed after completion of the work. 

1. Secure moldings to building construction by fastening through vertical leg.  Space 
holes not more than 3" from each end and not more than sixteen (16) inches o.c. 
between end holes.  Fasten tight against vertical surfaces. 

2. Level moldings with ceiling suspension system, to a level tolerance of 1/8" in 
12'-0". 
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F. Install acoustical units in coordination with suspension system, with edges concealed 
by support of suspension members.  Scribe and cut panels to fit accurately at borders 
and at penetrations. 

G. Install hold-down clips in toilet areas, and in areas where required by governing 
regulations; space 2'-0" o.c. on all cross tees. 

H. Light fixtures or other ceiling apparatus shall not be supported from main beams or 
cross tees if their weight causes the total load to exceed the deflection capability of the 
ceiling suspension system.  In such cases the load shall be supported by supplemental 
hangers furnished and installed by this Section of work. 

I. Where fixture or ceiling apparatus installation causes eccentric loading on runners, 
provide stabilizer bars to prevent rotation. 

3.4 ADJUST AND CLEAN 

A. Clean exposed surfaces of acoustical ceilings, including trim, edge molding, and 
suspension members; comply with manufacturer’s instructions for cleaning and touch-
up of minor finish damage.  Remove and replace work which cannot be successfully 
cleaned and repaired to permanently eliminate evidence of damage. 

END OF SECTION 
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SECTION 09 65 13 

RESILIENT BASE AND ACCESSORIES 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the resilient accessories, as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Rubber base. 

2. Accessories. 

1.3 RELATED SECTIONS 

A. Gypsum Drywall - Section 09 29 00. 

B. Resilient Tile Flooring - Section 09 65 19. 

1.4 QUALITY ASSURANCE 

A. Qualifications of Installers:  Use only personnel who are thoroughly trained and 
experienced in the skills required and completely familiar with the requirements 
established for this work. 

1.5 SUBMITTALS 

A. Manufacturer's Data:  For information only, submit manufacturer's technical information 
and installation instructions for type of resilient base. 

B. Samples 

1. Submit six (6) inch long samples of base. 

2. Submit full-size sample of stair tread. 

1.6 DELIVERY AND STORAGE 

A. Deliver materials to the project site in the manufacturer's original unopened containers, 
clearly marked to indicate pattern, gauge, lot number and sequence of materials. 

B. Carefully handle all materials and store in original containers at not less than seventy 
(70) degrees F. for at least forty-eight (48) hours before start of installation. 
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1.7 JOB CONDITIONS 

A. Continuously heat spaces to receive base to a temperature of seventy (70) degrees F. 
for at least forty-eight (48) hours prior to installation, whenever project conditions are 
such that heating is required.  Maintain seventy (70) degrees F. temperature 
continuously during and after installation as recommended by the manufacturer, but for 
not less than forty-eight (48) hours.  Maintain a temperature of not less than fifty-five 
(55) degrees F. in areas where work is completed. 

PART 2 PRODUCTS 

2.1 RUBBER BASE 

A. Provide 4" and 6" high by 1/8" thick, continuous rubber top set cove base, coiled 
lengths only.  Base shall conform to ASTM F 1861, Type TP (Rubber, Thermoplastic), 
Group 1 (solid); provide "Color-Integrated Wall Base" as manufactured by Armstrong 
Flooring Inc. or equivalent of Roppe, Burke Mercer, Marley Flexco, or Johnsonite. 

1. Color: Armstrong Color-Integrated Wall Base TBD. 

2.2 ACCESSORIES 

A. Adhesives:  Waterproof, stabilized type, as recommended by the manufacturer for the 
type of service indicated. 

B. Concrete Slab Primer:  Non-staining type recommended by the tile manufacturer. 

C. Leveling Compound:  Latex/Portland cement flash patching and leveling compound 
equal to No. DSP-520 made by H.B. Fuller or No. 226 with 3701 admixture made by 
Laticrete or equal made by Mapei, or approved equal. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where resilient base is to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION  

A. Bases:  In all spaces where base is indicated, install bases tight to walls, partitions, 
columns, built-in cabinets, etc., without gaps at top or bulges at bottom, with tight joints 
and flush edges, with molded corner pieces at internal and external corners.  Provide 
end stops adjacent to flush type door frames and where base does not terminate 
against an adjacent surface.  Keep base in full contact with walls until adhesive sets. 
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3.3 CLEANING AND PROTECTION 

A. Remove any excess adhesive or other surface blemishes from base using neutral type 
cleaners as recommended by the manufacturer. 

END OF SECTION 
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SECTION 09 65 19 

RESILIENT TILE FLOORING 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the resilient tile flooring, as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Vinyl composition tile. 

2. Transition strips. 

3. Accessories. 

1.3 RELATED SECTIONS 

A. Cast-in-Place Concrete - Section 03 30 00. 

B. Resilient Base and Accessories - Section 09 65 13. 

1.4 QUALITY ASSURANCE 

A. Qualifications of Installers:  Use only personnel who are thoroughly trained and 
experienced in the skills required and completely familiar with the requirements 
established for this work. 

B. Fire-Test-Response Characteristics:  As determined by testing identical products 
according to ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 watts per square 
centimeter. 

1.5 SUBMITTALS 

A. Manufacturer's Data:  For information only, submit manufacturer's technical information 
and installation instructions for type of resilient tile. 

B. Samples 

1. Submit full-size sample tiles for each type and color required, representative of the 
expected range of color and pattern variation.  Sample submittals will be reviewed 
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for color, texture and pattern only.  Compliance with all other requirements is the 
exclusive responsibility of the Contractor. 

2. Submit six (6) inch long samples of transition strips. 

C. Submit manufacturer’s warranty as noted herein. 

1.6 DELIVERY AND STORAGE 

A. Deliver materials to the project site in the manufacturer's original unopened containers, 
clearly marked to indicate pattern, gauge, lot number and sequence of materials. 

B. Carefully handle all materials and store in original containers at not less than seventy 
(70) degrees F. for at least forty-eight (48) hours before start of installation. 

1.7 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not 
less than 70 deg F. or more than 95 deg F., in spaces to receive floor tile during the 
following time periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. After installation and until Substantial Completion, maintain ambient temperatures 
within range recommended by manufacturer, but not less than 55 deg F.  or more than 
95 deg F. 

C. Close spaces to traffic during floor tile installation. 

D. Close spaces to traffic for 48 hours after floor tile installation. 

E. Install floor tile after other finishing operations, including painting, have been 
completed. 

1.8 WARRANTY 

A. Provide manufacturers 5-year limited warranty. 

PART 2 PRODUCTS 

2.1 VINYL COMPOSITION TILE (VCT) 

A. VCT: Armstrong Migrations VCT, 12" x 12" Format. 

1. Colors 

a. VCT1: #Z3531 Emblem Blue 
b. VCT2: #Z3547 Hail 
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2. Pattern/Layout:  See Drawings. 

2.2 ACCESSORIES 

A. Adhesives:  Waterproof, stabilized type, as recommended by the tile manufacturer for 
the type of service indicated. 

B. Concrete Slab Primer:  Non-staining type recommended by the tile manufacturer. 

C. Leveling Compound:  Latex/Portland cement flash patching and leveling compound 
equal to No. DSP-520 made by H.B. Fuller or No. 226 with 3701 admixture made by 
Laticrete or equal made by Mapei, or approved equal. 

D. Edging Strips:  1/8" thick, homogeneous vinyl or rubber composition, tapered or 
bullnose edge, color as selected by the Architect from manufacturer's standards. 

E. Finish for VCT 

1. Cleaner shall be equal to "Super Shine All" made by Hillyard Chemical Co., or 
approved equal. 

2. Wax shall be equal to "Super Hil-Brite" made by Hillyard Chemical Co., or 
approved equal. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where resilient tile flooring is to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 CONDITION OF SURFACES 

A. Allowable Variations in Substrate Levels (Floors):  ± 1/8" in 10'-0" distance and 1/4" 
total maximum variation from levels shown. 

B. Grind or fill concrete substrates as required to comply with allowable variation. 

3.3 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure 
adhesion of resilient products. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners. 
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2. Remove substrate coatings and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by floor tile manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by floor tile 
manufacturer.  Proceed with installation only after substrate alkalinity falls within 
range on pH scale recommended by manufacturer in writing, but not less than 5 or 
more than 9 pH. 

4. Moisture Testing:  Proceed with installation only after substrates pass testing 
according to floor tile manufacturer's written recommendations, but not less 
stringent than the following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  
Proceed with installation only after substrates have maximum moisture-
vapor-emission rate of 3 lb. of water/1000 sq. ft. in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F 2170.  
Proceed with installation only after substrates have a maximum 75 percent 
relative humidity level. 

 
C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install floor tiles until they are the same temperature as the space where they 
are to be installed. 

1. At least 48 hours in advance of installation, move resilient floor tile and installation 
materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient floor tile. 

3.4 INSTALLATION 

A. Install tile only after all finishing operations, including painting, have been completed 
and permanent heating system is operating.  Moisture content of concrete slabs, 
building air temperature and relative humidity must be within limits recommended by 
tile manufacturer. 

B. Place tile units with adhesive cement in strict compliance with the manufacturer's 
recommendations.  Butt tile units tightly to vertical surfaces, thresholds, nosings and 
edgings.  Scribe around obstructions and to produce neat joints, laid tight, even and in 
straight, parallel lines.  Extend tile units into toe spaces, door reveals, and into closet 
and similar openings. 

C. Maintain reference markers, holes, or openings that are in place or plainly marked for 
future cutting by repeating on the finish tile as marked in the subfloor.  Use chalk or 
other non-permanent marking devices. 

D. Lay tile from center marks established with principal walls, discounting minor off-sets, 
so that tile at opposite edges of the room are of equal width.  Adjust as necessary to 
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avoid use of cut widths less than 1/2 tile at room perimeters.  Lay tile square to room 
axis, unless otherwise shown. 

E. Match tiles for color and pattern by using tile from cartons in the same sequence as 
manufactured and packaged.  Cut tile neatly to and around all fixtures.  Broken, 
cracked, chipped or deformed tile is not acceptable. 

F. Tightly cement tile to sub-base without open cracks, voids, raising and puckering at 
joints, telegraphing of adhesive spreader marks through tile, or other surface 
imperfections. 

G. Lay tile with grain in all tile running in the same direction. 

H. Place resilient edge strips tightly butted to tile and secure with adhesive.  Provide 
edging strips at all unprotected edges of tile, unless otherwise shown. 

3.5 CLEANING AND PROTECTION 

A. Remove any excess adhesive or other surface blemishes from tile, using neutral type 
cleaners as recommended by the tile manufacturer.  Protect installed flooring from 
damage by use of heavy Kraft paper or other covering. 

B. Finishing for VCT:  After completion of the project and just prior to the final inspection 
of the work, thoroughly clean tile floors and accessories.  Apply two (2) coats of wax 
and buff using materials as specified herein. 

END OF SECTION 
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SECTION 09 90 00 

PAINTING AND FINISHING 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the painting and finishing as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Prime painting unprimed surfaces to be painted under this Section. 

2. Painting all items furnished with a prime coat of paint, including touching up of or 
repairing of abraded, damaged or rusted prime coats applied by others. 

3. Painting all ferrous metal (except stainless steel) exposed to view. 

4. Painting interior concrete block exposed to view. 

5. Epoxy coating on concrete block exposed to view. 

6. Painting gypsum drywall exposed to view. 

7. Painting of wood exposed to view, except items which are specified to be painted 
or finished under other Sections of these specifications.  Back painting of all wood 
in contact with concrete, masonry or other moisture areas. 

8. Painting pipes, pipe coverings, conduit, ducts, insulation, hangers, supports and 
other mechanical and electrical items and equipment exposed to view. 

9. Painting surfaces above, behind or below grilles, gratings, diffusers, louvers, 
lighting fixtures, and the like, which are exposed to view through these items. 

10. Incidental painting and touching up as required to produce proper finish for painted 
surfaces, including touching up of factory finished items. 

11. Painting of any surface not specifically mentioned to be painted herein or on 
drawings, but for which painting is obviously necessary to complete the job, or 
work which comes within the intent of these specifications, shall be included as 
though specified. 

1.3 RELATED SECTIONS 

A. Shop priming is required on some, but not all of the items scheduled to be field painted.  
Refer to other Sections of work for complete description. 
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B. Shop Coat on Machinery and Equipment:  Refer to the Sections under which various 
items of manufactured equipment with factory applied shop prime coats are furnished, 
including, but not necessarily limited to, the following Sections.  All items of equipment 
furnished with prime coat finish shall be finish painted under this Section. 

1. Plumbing - Division 22. 

2. Heating, Ventilation and Air Conditioning - Division 23. 

C. Color Coding of Mechanical Piping and Electrical Conduits – Divisions 22 and 26. 

1. This Color Coding consists of an adhesive tape system and is in addition to 
painting of piping and conduits under this Section, as specified above. 

1.4 MATERIALS AND EQUIPMENT NOT TO BE PAINTED 

A. Items of equipment furnished with complete factory finish, except for items specified to 
be given a finish coat under this Section. 

B. Factory-finished toilet partitions. 

C. Factory-finished acoustical tile. 

D. Non-ferrous metals, except for items specified and/or indicated to be painted. 

E. Finished hardware, excepting hardware that is factory primed. 

F. Surfaces not to be painted shall be left completely free of droppings and accidentally 
applied materials resulting from the work of this Section. 

1.5 QUALITY ASSURANCE 

A. Job Mock-Up 

1. In addition to the samples specified herein to be submitted for approval, apply in 
the field, at their final location, each type and color of approved paint materials, 
applied 10 feet wide, floor to ceiling of wall surfaces, before proceeding with the 
remainder of the work, for approval by the Architect.  Paint mock-ups to include 
door and frame assembly. 

2. These applications when approved will establish the quality and workmanship for 
the work of this Section. 

3. Repaint individual areas which are not approved, as determined by the Architect, 
until approval is received.  Assume at least two paint mock-ups of each color and 
gloss for approval. 

B. Qualification of Painters:  Use only qualified journeyman painters for the mixing and 
application of paint on exposed surfaces. 

C. Paint Coordination:  Provide finish coats which are compatible with the prime paints 
used.  Review other Sections of these specifications in which prime paints are to be 
provided to ensure compatibility of the total coatings system for the various substrates.  
Upon request from other subcontractors, furnish information on the characteristics of 
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the finish materials proposed to be used, to ensure that compatible prime coats are 
used.  Provide barrier coats over incompatible primers or remove and re-prime as 
required.  Notify the Architect in writing of any anticipated problems using the coating 
systems as specified with substrates primed by others. 

D. All paints must conform to the Volatile Organic Compounds (VOC) standards of 
prevailing codes and ordinances. 

E. VOC Limits: Comply with Adhesives, Sealants, and Sealant Primers VOC Limits 
Tables, CI 2009 (usgbc.org). 

1.6 SUBMITTALS 

A. Materials List:  Before any paint materials are delivered to the job site, submit to the 
Architect a complete list of all materials proposed to be furnished and installed under 
this portion of the work.  This shall in no way be construed as permitting substitution of 
materials for those specified or accepted for this work by the Architect. 

B. Samples 

1. Accompanying the materials list, submit to the Architect copies of the full range of 
colors available in each of the proposed products. 

2. Upon direction of the Architect, prepare and deliver to the Architect two (2) 
identical sets of Samples of each of the selected colors and glosses painted onto 
8-1/2" x 11" x 1/4" thick material; whenever possible, the material for Samples 
shall be the same material as that on which the coating will be applied in the work. 

C. Manufacturer's Recommendations:  In each case where material proposed is not the 
material specified or specifically described as an acceptable alternate in this Section of 
these specifications, submit for the Architect's review the current recommended 
method of application published by the manufacturer of the proposed material. 

D. Closeout Submittal 

1. Coating Maintenance Manual:  Upon conclusion of the project, the Contractor or 
paint manufacturer/supplier shall furnish a coating maintenance manual such as 
Sherwin Williams "Custodian Project Color and Product Information" report or 
equal.  Manual shall include an Area Summary with finish schedule, Area Detail 
designating where each product/color/finish was used, product data pages, MSDS, 
care and cleaning instructions, touch-up procedures, and color samples of each 
color and finish used. 

1.7 PRODUCT HANDLING 

A. Deliver all paint materials to the job site in their original unopened containers with all 
labels intact and legible at time of use. 

B. Protection 

1. Store only the approved materials at the job site, and store only in a suitable and 
designated area restricted to the storage of paint materials and related equipment. 
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2. Use all means necessary to ensure the safe storage and use of paint materials 
and the prompt and safe disposal of waste. 

3. Use all means necessary to protect paint materials before, during and after 
application and to protect the installed work and materials of all other trades. 

C. Replacements:  In the event of damage, immediately make all repairs and 
replacements necessary. 

1.8 EXTRA STOCK 

A. Upon completion of this portion of the Work, deliver to the Owner an extra stock of 
paint equaling approximately ten (10) percent of each color and gloss used and each 
coating material used, with all such extra stock tightly sealed in clearly labeled 
containers. 

1.9 JOB CONDITIONS 

A. Apply water-based paints only when the temperature of surfaces to be painted and the 
surrounding air temperatures are between 50 degrees F. and 90 degrees F., unless 
otherwise permitted by the paint manufacturer's printed instructions. 

B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and 
the surrounding air temperatures are between 45 degrees F. and 95 degrees F. unless 
otherwise permitted by the paint manufacturer's printed instructions. 

C. Do not apply paint in snow, rain, fog or mist; or when the relative humidity exceeds 
eighty-five (85) percent; or to damp or wet surfaces; unless otherwise permitted by the 
paint manufacturer's printed instructions. 

D. Painting may be continued during inclement weather only if the areas and surfaces to 
be painted are enclosed and heated within the temperature limits specified by the paint 
manufacturer during application and drying periods. 

PART 2 PRODUCTS 

2.1 PAINT MANUFACTURERS 

A. Except as otherwise noted, provide the painting products listed for all required painting 
made by one of the manufacturers listed in the paint schedule (Section 2.4).  These 
companies are Benjamin Moore, PPG Paint (Glidden Professional), and Sherwin 
Williams (S-W).  Comply with number of coats and required minimum mil thicknesses 
as specified herein. Allow for 6 colors plus black and white. 

2.2 MATERIALS 

A. Provide undercoat paint produced by the same manufacturer as the finish coats.  Use 
only thinners approved by the paint manufacturer and use only to recommended limits. 

B. Colors and Glosses:  All colors and glosses shall be as selected by the Architect.  
Certain colors will require paint manufacturer to prepare special factory mixes to match 
colors selected by the Architect.  Color schedule (with gloss) shall be furnished by the 
Architect. 
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1. Pricing shall be based on the use of 16 base colors plus black and white. 

C. Coloring Pigment:  Products of or furnished by the manufacturer of the paint or enamel 
approved for the work. 

D. Linseed Oil:  Raw or boiled, as required, of approved manufacture, per ASTM D 234 
and D 260, respectively. 

E. Turpentine:  Pure distilled gum spirits of turpentine, per ASTM D 13. 

F. Shellac:  Pure gum shellac (white or orange) cut in pure denatured alcohol using not 
less than four (4) lbs. of gum per gallon of alcohol. 

G. Driers, Putty, Spackling Compound, Patching Plaster, etc.:  Best quality, of approved 
manufacture. 

H. Heat-Resistant Paint:  Where required, use heat resistant paint when applying paint to 
heating lines and equipment. 

2.3 GENERAL STANDARDS 

A. The various surfaces shall be painted or finished as specified below in Article 2.4.  
However, the Architect reserves the right to change the finishes within the range of flat, 
semi-gloss or gloss, without additional cost to the Owner. 

1. Provide the following gloss levels at the following locations: 

a. Walls: Eggshell 
b. Trim: Semi-Gloss 
c. Ceilings: Flat 

 
2. Note: General paint must match the District’s existing color; Benjamin Moore 

#2133-70 Tundra and accent color Behr Marquee #HDC-AC-23A Cabana Blue. 
Other colors will also be required. 

B. All paints, varnishes, enamels, lacquers, stains and similar materials must be delivered 
in the original containers with the seals unbroken and label intact and with the 
manufacturer's instructions printed thereon. 

C. All painting materials shall bear identifying labels on the containers with the 
manufacturer's instructions printed thereon. 

D. Paint shall not be badly settled, caked or thickened in the container, shall be readily 
dispersed with a paddle to a smooth consistency and shall have excellent application 
properties. 

E. Paint shall arrive on the job color-mixed except for tinting of under-coats and possible 
thinning. 

F. All thinning and tinting materials shall be as recommended by the manufacturer for the 
particular material thinned or tinted. 
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G. It shall be the responsibility of the Contractor to see that all mixed colors match the 
color selection made by the Architect prior to application of the coating. 

2.4 SCHEDULE OF FINISHES 

A. Interior Ferrous Metal 

Satin Finish/Latex 
Primer: Benj. Moore Ultra Spec HP Acrylic Metal Primer (HP04) 
 PPG Pitt Tech Plus DTM Acrylic Primer 4020 
 Sherwin-Williams Pro-Industrial Pro-Cryl Universal Primer B66-3100 
Series 
First Coat: Benj. Moore Ultra Spec-HP DTM Acrylic Low Luster (HP25) 
 PPG Pitt Glaze WB1 Pre-Catalyzed Eggshell Epoxy 16-310 
 S-W Pro Industrial Acrylic Eg-Shel, B66-660 Series 
Second Coat: Benj. Moore Ultra Spec-HP DTM Acrylic Low Luster (HP25) 
 PPG Pitt Glaze WB1 Pre-Catalyzed Eggshell Epoxy 16-310 
 S-W Pro Industrial Acrylic Eg-Shel, B66-660 Series 
 a. Total DFT not less than: 3.9 mils 

Semi-Gloss Finish/Latex 
Primer: Benj. Moore Ultra Spec-HP Acrylic Metal Primer (HP04) 
 PPG Devflex 4020 PF DTM Primer/Flat Finish 
 Sherwin-Williams Pro-Industrial Pro-Cryl Universal Primer B66-3100 
Series 
First Coat: Benj. Moore Ultra Spec HP DTM Acrylic Semi-Gloss (HP29) 
 PPG Pitt Glaze WB1 Pre-Catalyzed Semi-Gloss Epoxy 16-510 
 S-W Pro Industrial Acrylic Semi-Gloss, B66-650 Series 
Second Coat: Benj. Moore Ultra Spec HP DTM Acrylic Semi-Gloss (HP29) 
 PPG Pitt Glaze WB1 Pre-Catalyzed Semi-Gloss Epoxy 16-510 
 S-W Pro Industrial Acrylic Semi-Gloss, B66-650 Series 

a. Total DFT not less than: 4.0 mils 
 

B. Interior Concrete Block 

Epoxy Coating over Filler 
Block Filler: 130 “Envirofill”, 60-80 sq. ft./gallon 
First Coat: Series 280 “Tneme Glaze”, 6-10 mils/d.f.t. 
Second Coat: “Endura-Shield WB” 2-3 mils d.f.t. 
 
Flat Finish/Vinyl Acrylic Latex over Filler 
Block Filler: Benj. Moore Ultra Spec Masonry Int./Ext. High Build Block Filler (571) 
  PPG Speedhide HI Fill Latex Block Filler 6-15XI 

S-W Pro Industrial Heavy-Duty Block Filler, B42-150 
First Coat: Benj. Moore Ultra Spec 500 Interior Flat Latex (N536) 
  PPG Speedhide Zero Interior Latex Flat 6-4110XI 

S-W ProMar 200 Zero VOC Interior Latex Flat, B30-12600 Series 
Second Coat: Benj. Moore Ultra Spec 500 Interior Flat Latex (N536) 
  PPG Speedhide Zero Interior Latex Flat 6-4110XI 

S-W ProMar 200 Zero VOC Interior Latex Flat, B30-12600 Series 
  a. Total DFT not less than: 10.7 mils 
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Eggshell Finish/Vinyl Acrylic Latex over Filler 
Block Filler: Benj. Moore Ultra Spec Masonry Int./Ext. High Build Block Filler (571)  
  PPG Speedhide HI Fill Latex Block Filler 6-15XI 

S-W Pro Industrial Heavy-Duty Block Filler, B42-150 
First Coat: Benj. Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  PPG Speedhide Zero Interior Latex Eggshell 6-4310XI 

S-W ProMar 200 Zero VOC Interior Latex Eggshell, B20-1900 Series 
Second Coat: Benj. Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  PPG Speedhide Zero Interior Latex Eggshell 6-4310XI 

S-W ProMar 200 Zero VOC Interior Latex Eggshell, B20-1900 Series 
a. Total DFT not less than: 10.9 mils  

 
Semi-Gloss Finish/Vinyl Acrylic Latex over Filler 
Block Filler: Benj. Moore Ultra Spec Masonry Int./Ext. High Build Block Filler (571) 
  PPG Speedhide HI Fill Latex Block Filler 6-15XI 

S-W Pro Industrial Heavy-Duty Block Filler, B42-150 
First Coat: Benj. Moore Ultra Spec 500 Interior Latex Gloss (N540) 
  PPG Speedhide Zero Interior Semi-Gloss Latex, 6-4510XI Series 

S-W ProMar 200 Zero VOC Interior Latex S. Gloss, B31-2600 Series 
Second Coat: Benj. Moore Ultra Spec 500 Interior Latex Gloss (N540) 
  PPG Speedhide Zero Interior Semi-Gloss Latex, 6-4510XI Series 

S-W ProMar 200 Zero VOC Interior Latex S. Gloss, B31-2600 Series 
a. Total DFT not less than: 10.7 mils  

 
C. Interior Drywall 

Flat Finish/Vinyl Acrylic Latex 
Primer: Benj. Moore Ultra Spec 500 Interior Latex Primer (N534) 
  PPG Speedhide Zero Interior Latex Primer 6-4900XI 

S-W ProMar 200 Zero VOC Interior Latex Primer, B28-2600 
First Coat: Benj. Moore Ultra Spec 500 Latex Flat (N536) 
  PPG Speedhide Zero Interior Latex Flat 6-4110XI 

S-W ProMar 200 Zero VOC Interior Latex Flat, B30-2600 Series 
Second Coat: Benj. Moore Ultra Spec 500 Latex Flat (N536) 
  PPG Speedhide Zero Interior Latex Flat 6-4110XI 

S-W ProMar 200 Zero VOC Interior Latex Flat, B30-2600 Series 
  a. Total DFT not less than: 3.6 mils 
 
Eggshell Finish/Vinyl Acrylic Latex 
Primer: Benj. Moore Ultra Spec 500 Interior Latex Primer (N534) 
  PPG Speedhide Zero Interior Latex Primer 6-4900XI 

S-W ProMar 200 Zero VOC Interior Latex Primer, B28-2600 
First Coat: Benj. Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  PPG Speedhide Zero Interior Latex Eggshell 6-4310XI 

S-W ProMar 200 Zero VOC Interior Latex Eg-Shell, B20-1900 Series 
Second Coat: Benj. Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  PPG Speedhide Zero Interior Latex Eggshell 6-4310XI 

S-W ProMar 200 Zero VOC Interior Latex Eg-Shell B20-1900 Series 
a. Total DFT not less than: 3.8 mils 
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D. Interior Painted Wood 

Satin Finish/Latex 
Primer: Benj. Moore Advance Waterborne Int. Alkyd Primer (790) 
  PPG Seal Grip Interior Primer/Finish 17-951 

S-W Multi-Purpose Latex Primer/Sealer B51 Series 
First Coat: Benj. Moore Advance Waterborne Int. Alkyd Satin (792) 
  PPG Speedhide Zero Interior Latex Satin, 6-4410XI 

S-W ProMar 200 Zero VOC Interior Latex Eg-Shel, B20-1900 Series 
Second Coat: Benj. Moore Advance Waterborne Int. Alkyd Satin (792) 
  PPG Speedhide Zero Interior Latex Satin, 6-4410XI 

S-W ProMar 200 Zero VOC Interior Latex Eg-Shel, B20-1900 Series 
  a. Total DFT not less than: 4.0 mils  

 
Semi-Gloss Finish/Latex 
Primer: Benj. Moore Advance Waterborne Int. Alkyd Primer (790) 
  PPG Seal Grip Interior Primer/Finish 17-951 

S-W Multi-Purpose Latex Primer/Sealer B51 Series 
First Coat: Benj. Moore Advance Waterborne Int. Alkyd (793) 
  PPG Speedhide Zero Interior Semi-Gloss Latex, 6-4510XI 

S-W ProMar 200 Zero VOC Interior Latex Semi-Gloss, B31-2600 Series 
Second Coat: Benj. Moore Advance Waterborne Int. Alkyd (793) 
  PPG Speedhide Zero Interior Semi-Gloss Latex, 6-4510XI 

S-W ProMar 200 Zero VOC Interior Latex Semi-Gloss, B31-2600 Series 
a. Total DFT not less than: 3.8 mils 

 
2.5 PIPING AND MECHANICAL EQUIPMENT EXPOSED TO VIEW 

A. Paint all exposed piping, conduits, ductwork and mechanical and electrical equipment.  
Use heat resisting paint when applied to heating lines and equipment.  The Contractor 
is cautioned not to paint or otherwise disturb moving parts in the mechanical systems.  
Mask or otherwise protect all parts as required to prevent damage. 

B. Exposed Uncovered Ductwork, Piping, Hangers and Equipment: Latex Enamel 
Undercoater and one (1) coat Acrylic Latex Flat. 

C. Exposed Covered Piping, Duct Work and Equipment:  Primer/Sealer and one (1) coat 
Acrylic Latex Flat. 

D. Panel Boards, Grilles and Exposed Surfaces of Electrical Equipment:  Latex Enamel 
Undercoater and two (2) coats Latex Semi-Gloss. 

E. Equipment or Apparatus with Factory-Applied Paint:  Refinish any damaged surfaces 
to match original finish.  Do not paint over name plates and labels. 

F. All surfaces of insulation and all other work to be painted shall be wiped or washed 
clean before any painting is started. 

G. All conduit, boxes, distribution boxes, light and power panels, hangers, clamps, etc., 
are included where painting is required. 
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H. All items of Mechanical and Electrical trades which are furnished painted under their 
respective Contracts shall be carefully coordinated with the work of this Section so as 
to leave no doubt as to what items are scheduled to be painted under this Section. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where painting and finishing are to be applied and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 GENERAL WORKMANSHIP REQUIREMENTS 

A. Only skilled mechanics shall be employed.  Application may be by brush or roller.  
Spray application only upon acceptance from the Architect in writing. 

B. The Contractor shall furnish the Architect a schedule showing when he expects to have 
completed the respective coats of paint for the various areas and surfaces.  This 
schedule shall be kept current as the job progresses. 

C. The Contractor shall protect his work at all times and shall protect all adjacent work 
and materials by suitable covering or other method during progress of his work.  Upon 
completion of the work, he shall remove all paint and varnish spots from floors, glass 
and other surfaces.  He shall remove from the premises all rubbish and accumulated 
materials of whatever nature not caused by others and shall leave his part of the work 
in clean, orderly and acceptable condition. 

D. Remove and protect hardware, accessories, device plates, lighting fixtures, and factory 
finished work, and similar items, or provide ample in place protection.  Upon 
completion of each space, carefully replace all removed items by workmen skilled in 
the trades involved. 

E. Remove electrical panel box covers and doors before painting walls.  Paint separately 
and re-install after all paint is dry. 

F. All materials shall be applied under adequate illumination, evenly spread and flowed on 
smoothly to avoid runs, sags, holidays, brush marks, air bubbles and excessive roller 
stipple. 

G. Coverage and hide shall be complete.  When color, stain, dirt or undercoats show 
through final coat of paint, the surface shall be covered by additional coats until the 
paint film is of uniform finish, color, appearance and coverage, at no additional cost to 
the Owner. 

H. All coats shall be dry to manufacturer's recommendations before applying succeeding 
coats. 

I. Do not apply paint behind frameless mirrors that use mastic for adhering to wall 
surface. 
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3.3 PREPARATION OF SURFACES 

A. General 

1. The Contractor shall be held wholly responsible for the finished appearance and 
satisfactory completion of painting work.  Properly prepare all surfaces to receive 
paint, which includes cleaning, sanding, and touching-up of all prime coats applied 
under other Sections of the work.  Broom clean all spaces before painting is 
started.  All surfaces to be painted or finished shall be perfectly dry, clean and 
smooth. 

2. Perform all preparation and cleaning procedures in strict accordance with the paint 
manufacturer’s instructions and as herein specified, for each particular substrate 
condition. 

3. Clean surfaces to be painted before applying paint or surface treatments.  Remove 
oil and grease with clean cloths and cleaning solvents prior to mechanical 
cleaning.  Program the cleaning and painting so that dust and other contaminants 
from the cleaning process will not fall in wet, newly painted surfaces. 

B. Metal Surfaces 

1. Weld Fluxes:  Remove weld fluxes, splatters, and alkali contaminants from metal 
surfaces in an approved manner and leave surface ready to receive painting. 

2. Bare Metal:  Thoroughly clean off all foreign matter such as grease, rust, scale and 
dirt before priming coat is applied.  Clean surfaces, where solder flux has been 
used, with benzene.  Clean surfaces by flushing with mineral spirits.  For aluminum 
surfaces, wipe down with an oil free solvent prior to application of any pre-
treatment. 

3. Shop Primed Metal:  Clean off foreign matter as specified for "Bare Metal."  Prime 
bare, rusted, abraded and marred surfaces with approved primer after proper 
cleaning of surfaces.  Sandpaper all rough surfaces smooth. 

4. Metal Filler:  Fill dents, cracks, hollow places, open joints and other irregularities in 
metal work to be painted with an approved metal filler suitable for the purpose and 
meeting the requirements of the related Section of work; after setting, sand to a 
smooth, hard finish, flush with adjoining surface. 

C. Gypsum Drywall Surfaces:  Scrape off all projections and splatters, spackles all holes 
or depressions, including taped and spackled joints, sand smooth.  Conform to 
standards established in Section 092900, "Gypsum Drywall." 

D. Wood Surfaces:  Sand to remove all roughness, loose edges, slivers, or splinters and 
then brush to remove dust.  Wash off grease or dirt with an approved cleaner.  Fill all 
cracks, splits, nail holes, screw holes, and surface defects with putty after the priming 
coat has been applied.  Putty shall be brought up flush with the surface and sanded 
smooth and touched-up with primer when dry. 

E. Block Masonry Surfaces:  Thoroughly clean off all grit, grease, dirt mortar drippings or 
splatters, and other foreign matter.  Remove nibs or projections from masonry 
surfaces.  Fill cracks, holes or voids not filled under the "Masonry" Section, with 
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Portland cement grout, and bag surface so that it has approximately the same texture 
as the adjacent masonry surface. 

F. Testing for Moisture Content:  Contractor shall test all masonry and drywall surfaces for 
moisture content using a reliable electronic moisture meter.  Contractor shall also test 
latex type fillers for moisture content before application of top coats of paint.  Do not 
apply any paint or sealer to any surface or to latex type filler where the moisture 
content exceeds seven (7) percent as measured by the electronic moisture meter. 

G. Touch-Up:  Prime paint all patched portions in addition to all other specified coats. 

3.4 MATERIALS PREPARATION 

A. Mix and prepare painting materials in strict accordance with the manufacturer’s 
directions. 

B. Store materials not in actual use in tightly covered containers.  Maintain containers 
used in storage, mixing, and application of paint in a clean condition, free of foreign 
materials and residue. 

C. Stir all materials before application to produce a mixture of uniform density, and as 
required during the application of the materials.  Do not stir any film which may form on 
the surface into the material.  Remove the film and, if necessary, strain the material 
before using. 

D. Tint each undercoat a lighter shade to facilitate identification of each coat where 
multiple coats of the same material are to be applied.  Tint undercoats to match the 
color of the finish coat; provide sufficient difference in shade of undercoats to 
distinguish each separate coat. 

3.5 APPLICATION 

A. General:  Apply paint by brush or roller in accordance with the manufacturer’s 
directions.  Use brushes best suited for the type of material being applied.  Use rollers 
of carpet, velvet back, or high pile sheep's wool as recommended by the paint 
manufacturer for material and texture required. 

1. The number of coats and paint film thickness required is the same regardless of 
the application method.  Do not apply succeeding coats until the previous coat has 
completely dried.  Sand between each enamel or varnish coat application with fine 
sandpaper or rub surfaces with pumice stone where required to produce an even, 
smooth surface in accordance with the coating manufacturer’s directions. 

2. Apply additional coats when undercoats, stains, or other conditions show through 
the final coat of paint, until the paint film is of uniform finish, color and appearance.  
Give special attention to insure that all surfaces, including edges, corners, 
crevices, welds, and exposed fasteners receive a film thickness equivalent to that 
of flat surfaces. 

3. Paint surfaces behind movable equipment and furniture the same as similar 
exposed surfaces.  Paint surfaces behind permanently fixed equipment or furniture 
with prime coat only. 
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a. "Exposed surfaces" is defined as those areas visible when permanent or 
built-in fixtures, convector covers, covers for finned tube radiation, grilles, 
etc., are in place in areas scheduled to be painted. 

 
4. Paint interior surfaces of ducts, where visible through registers or grilles, with a 

flat, non-specular black paint, before final installation of equipment. 

5. Paint the back sides of access panels, removable or hinged covers to match the 
exposed surfaces. 

6. Finish doors on tops, bottoms, and side edges the same as the faces, unless 
otherwise indicated. 

7. Enamel finish applied to wood or metal shall be sanded with fine sandpaper and 
then cleaned between coats to produce an even surface. 

8. Paste wood filler applied on open grained wood after beginning to flatten, shall be 
wiped across the grain of the wood, then with a circular motion, to secure a 
smooth, filled, clean surface with filler remaining in open grain only.  After 
overnight dry, sand surface with the grain until smooth before applying specified 
coat. 

B. Scheduling Painting 

1. Apply the first coat material to surfaces that have been cleaned, pre-treated or 
otherwise prepared for painting as soon as practicable after preparation and 
before subsequent surface deterioration. 

2. Allow sufficient time between successive coatings to permit proper drying.  Do not 
re-coat until paint has dried to where it feels firm, does not deform or feel sticky 
under moderate thumb pressure, and the application of another coat of paint does 
not cause lifting or loss of adhesion of the undercoat. 

C. Prime Coats:  Re-coat primed and sealed walls and ceilings where there is evidence of 
suction spots or unsealed areas in first coat, to assure a finish coat with no burn-
through or other defects due to insufficient sealing. 

D. Pigmented (Opaque) Finishes:  Completely cover to provide an opaque, smooth 
surface of uniform finish, color, appearance and coverage. 

E. Touching-Up of Factory Finishes:  Unless otherwise specified or shown, materials with 
a factory finish shall not be painted at the project site.  To touch up, the Contractor 
shall use the factory finished material manufacturer's recommended paint materials to 
repair abraded, chipped, or otherwise defective surfaces. 

3.6 PROTECTION 

A. Protect work of other trades, whether to be painted or not, against damage by the 
painting and finishing work.  Leave all such work undamaged.  Correct any damages 
by cleaning, repairing or replacing, and repainting, as acceptable to the Architect. 
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B. Provide "Wet Paint" signs as required to protect newly painted finishes.  Remove 
temporary protective wrappings provided by others for protection of their work after 
completion of painting operations. 

3.7 CLEAN UP 

A. During the progress of the work, remove from the site all discarded paint materials, 
rubbish, cans and rags at the end of each work day. 

B. Upon completion of painting work, clean window glass and other paint spattered 
surfaces.  Remove spattered paint by proper methods of washing and scraping, using 
care not to scratch or otherwise damage finished surfaces. 

C. At the completion of work of other trades, touch-up and restore all damaged or defaced 
painted surfaces. 

END OF SECTION 
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SECTION 10 14 00 

SIGNAGE 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the signage as shown on the drawings and/or specified herein, including, but 
not necessarily limited to, the following: 

1. Toilet room identification signs. 

1.3 QUALITY ASSURANCE 

A. For actual installation of the identifying devices, use only personnel who are thoroughly 
familiar with the manufacturer's recommended methods of installation and who are 
completely trained in the required skills. 

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical data and installation instructions for 
each type of identifying device required. 

B. Samples:  Submit samples of each identifying device showing finishes, colors, surface 
textures and qualities of manufacture and design of each sign component including 
graphics. 

C. Shop Drawings:  Submit shop drawings for fabrication and erection of identifying 
devices.  Include plans, elevations, and large scale details of sign wording and lettering 
layout.  Show anchorage and accessory items.  Furnish location template drawings for 
items supported or anchored to permanent construction. 

1.5 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect the installed work and materials of all other 
trades. 

B. Replacements:  In the event of damage, immediately make all repairs and 
replacements necessary. 
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PART 2 PRODUCTS 

2.1 PANEL SIGNS 

A. Interior Panel Signs:  Provide smooth sign panel surfaces constructed to remain flat 
under installed conditions within a tolerance of plus or minus 1/16" measured 
diagonally from corner to corner, manufactured from aluminum, unframed.  Comply 
with requirements indicated for materials, thicknesses, finishes, colors, designs, 
shapes, sizes, and details of construction. 

B. Graphic Content and Style:  Provide sign copy that complies with the requirements 
indicated for size, style, spacing, content, position, material, of letters, numbers, and 
other graphic devices. 

C. Tactile Characters:  Characters and Grade 2 Braille raised 1/32" above surfaces, in 
contrasting color. 

D. Basis of Design:  Provide .125" MP plastic beveled edge with raised text 1/32" from 
Best signs to match existing style and color. 

1. Colors 

a. Letttering, symbols and border (.375"): White #951 
b. Background: Bicycle Blue #MP25808 

 
2. Font:  Sans Serif 

3. Attachment to walls with vinyl foam tape. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where signs are to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not proceed 
with the work until unsatisfactory conditions are corrected to permit proper installation 
of the work. 

3.2 INSTALLATION 

A. Install units and components at the locations directed by the Architect, securely 
mounted with concealed theft-resistant fasteners.  Attach to substrates in accordance 
with the manufacturer's instructions. 

B. Install level, plumb, and at the proper height.  Cooperate with other trades for 
installation of sign units to finish surfaces.  Repair or replace damaged units as 
directed by the Architect. 

END OF SECTION 
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SECTION 10 21 13 

TOILET PARTITIONS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the toilet partitions as shown on the drawings and/or specified herein, 
including, but not necessarily limited to, the following: 

1. Floor-mounted, overhead-braced, solid plastic toilet partitions. 

2. Wall-hung urinal screens. 

3. Hardware and accessories. 

1.3 RELATED SECTIONS 

A. Gypsum Drywall - Section 09 29 00. 

B. Ceramic Tiling - Section 09 30 13. 

C. Toilet Accessories - Section 10 28 13. 

1.4 QUALITY ASSURANCE 

A. Field Measurements:  Take field measurements prior to fabrication to ensure proper 
fitting of the work. 

B. Inserts and Anchorages:  Furnish inserts and anchoring devices which must be built 
into other work for the installation of toilet partitions and related work.  Coordinate 
delivery with other work to avoid delay. 

1.5 SUBMITTALS 

A. Shop Drawings:  Before any of the materials of this Section are delivered to the job 
site, submit the following: 

1. Room layouts and elevations for all areas, with dimensions based on actual 
dimensions taken at job site. 

2. Materials, finishes, details of construction, gauges of metal, hardware, fastening 
and anchoring conditions and relation to adjoining constructions. 
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B. Samples - Submit: 

1. Solid plastic panel, each color - 12" x 12". 

2. All hardware and fitting items and fastenings for same.  Include all items listed 
under 2.2 F. below. 

C. Templates:  Submit templates to other trades as required for support of toilet partitions. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Toilet Compartments:  Toilet compartment shall be floor-mounted, overhead-braced, 
100% post-consumer recycled high density polyethylene (HDPE) solid plastic 
assemblies with non-corrosive doors, panels, and pilasters equal to "Solid Plastic 
Headrail Braced" as manufactured by Hadrian Inc., or equivalent product of Scranton 
Products, Bradley Corporation, Santana Products, Inc., or approved equal. 

B. Urinal Screens:  Provide wall hung urinal screens of same material as toilet partitions. 

2.2 MATERIALS AND COMPONENTS 

A. Construction: Doors, panels and pilasters shall be certified CLASS B polyethylene or 
100% post-consumer recycled polyethylene solid plastic. The material shall contain no 
foaming agents, which can cause the formation of air pockets. The self-lubricating 
surface is resistant to marking and can be maintained effectively with ordinary 
household cleaners. Material is ideal for toilet partition installations, especially in high 
abuse and high moisture environments. 

1. Solid plastic material shall meet National Fire Protection Association Class B, 
Uniform Building Code Class I, ASTM E 84 Fire Resistance Standards. 

B. Doors:  1” thick by 55” high straight cut with fine radius edges. 

C. Panels: 1” thick by 55” high straight cut with fine radius edges. 

D. Pilasters: ” thick by 82” high straight cut with fine radius edges. 

E. Headrail: 1.25” by 1.75” extruded anodized aluminum with anti-grip design. Wall 
thickness shall be 0.060” and shall be securely attached to wall and pilasters with 
manufacturer’s fittings in such a way as to make a rigid installation. All joints in 
headrails shall be made at a pilaster. 

F. Hardware and Fittings: Doors are installed with 1/8” thick heavy extruded clear 
anodized aluminum hinges, which wrap around both the door and pilaster.  Hinges are 
fastened to door and pilaster with tamper-proof 6-lobe security head stainless steel 
thru-bolts and fastened to the edge of the door and pilaster with a #10 x 1” screw.  Top 
hinges have adjustable nylon cams. Strike-keeper and throw latch are extruded clear 
anodized aluminum. Three heavy-duty aluminum brackets are used at the panel to wall 
connection and a full-height continuous aluminum channel is used at the panel to 
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pilaster connection. Combination coat hook and bumper features a solid cast zinc hook 
and oversized black rubber bumper that functions as both a door stop and bag hook. 
Fasteners are theft-proof 6-lobe security head stainless steel screws. Pilasters shall be 
securely and rigidly fastened to the floor with 3” high stainless steel anchor shoes. 
Plastic anchor shoes are also available in colors to complement the partitions. 

2.3 FINISH 

A. Doors, panels, and pilasters shall be certified CLASS B polyethylene or 100% 
post-consumer recycled polyethylene with uniform color throughout. 

1. Colors 

a. Girls Toilet Rooms:  239 Gray 
b. Boys Toilet Rooms:  212 Blueberry 

 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where toilet partitions are to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 INSTALLATION 

A. Install work of this Section in a rigid and permanent manner, straight and plumb, with 
all horizontal lines level. 

B. Install panels and doors twelve (12) inches above finished floor, unless otherwise 
indicated.  Toilet compartment doors shall be centered on water closets, unless 
otherwise indicated. 

C. Maintain uniform clearance of approximately 1/2" between pilasters and panels, and 
1/2” between pilasters or panels and finished wall. 

D. Maintain uniform clearance of 1/4" or less between vertical edges of doors and 
pilasters. 

E. Secure pilasters to floor and level, plumb, and tighten.  Set pilasters with anchors 
penetrating not less than 1-3/4" into structural floor unless otherwise indicated in 
manufacturer's written instructions.  Secure continuous head rail to each pilaster with 
no fewer than two fasteners.  Hang doors to align tops of doors with tops of panels and 
adjust so tops of doors are parallel with overhead brace when doors are in closed 
position. 

END OF SECTION 
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SECTION 10 28 13 

TOILET ACCESSORIES 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the toilet accessories as shown on the drawings and/or specified herein, 
including, but not limited to, the following: 

1. Mirrors. 

2. Grab bars. 

3. Paper towel dispenser at single user toilet room. 

1.3 RELATED SECTIONS 

A. Unit Masonry - Section 04 20 00. 

B. Gypsum Drywall - Section 09 29 00. 

C. Ceramic Tiling - Section 09 30 13. 

D. Toilet Partitions - Section 10 21 13. 

1.4 QUALITY ASSURANCE 

A. Inserts and Anchorages:  Furnish inserts and anchoring devices which must be set in 
concrete or built into masonry; coordinate delivery with other work to avoid delay. 

B. Accessory Locations:  Coordinate accessory locations with other work to avoid 
interference and to assure proper operation and servicing of accessory units.  
Accessories shall be installed at heights in compliance with prevailing Handicapped 
Code. 

C. Products:  Unless otherwise noted, provide products of same manufacturer for each 
type of unit and for units exposed in same areas. 

1.5 SUBMITTALS 

A. Product Data:  Submit manufacturer's technical data, catalog cuts and installation 
instructions for each toilet accessory. 
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B. Setting Drawings:  Provide setting drawings, templates, instructions, and directions for 
installation of anchorage devices in other work 

C. Submit schedule of accessories indicating quantity and location of each item. 

1.6 PRODUCT HANDLING 

A. Deliver accessories to the site ready for use in the manufacturer's original and 
unopened containers and packaging, bearing labels as to type or material, 
manufacturer's name and brand name.  Delivered materials shall be identical to 
approved samples. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Stainless Steel:  AISI Type 302/304, with polished No. 4 finish, 22 gauge minimum, 
unless otherwise indicated. 

B. Brass:  ASTM B 19 flat products; ASTM B 16, rods, shapes, forgings, and flat products 
with finished edges; or ASTM B 30, castings. 

C. Galvanized Steel Sheet:  ASTM A 653, G60. 

D. Chromium Plating:  Nickel and chromium electro-deposited on base metal, ASTM B 
456, Type SC 2. 

E. Mirrors:  ASTM C 1503, mirror glazing quality, clear glass mirrors, nominal 1/4" thick. 

2.2 FASTENING DEVICES 

A. Exposed Fasteners:  Theft-proof type, chrome plated, or stainless steel; match finishes 
on which they are being used. 

B. Concealed Fasteners:  Galvanized (ASTM A 123) or cadmium plated. 

C. No exposed fastening devices permitted on exposed frames. 

D. For metal stud drywall partitions, provide ten (10) gauge galvanized sheet concealed 
anchor plates for securing surface mounted accessories. 

2.3 FABRICATION 

A. General:  Stamped names or labels on exposed faces of toilet accessory units are not 
permitted.  Unobtrusive labels on surfaces not exposed to view are acceptable.  Where 
locks are required for a particular type of toilet accessory, provide same keying 
throughout project.  Furnish two keys for each lock. 

B. Surface-Mounted Toilet Accessories, General:  Fabricate units with tight seams and 
joints, exposed edges rolled.  Hang doors or access panels with continuous stainless 
steel piano hinge.  Provide concealed anchorage. 
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C. Recessed Toilet Accessories, General:  Fabricate units of all welded construction, 
without mitered corners.  Hang doors of access panels with full-length stainless steel 
piano hinge.  Provide anchorage that is fully concealed when unit is closed. 

2.4 ACCESSORY SCHEDULE 

A. Mirrors:  See Drawings. 

B. Grab Bars:  See Drawings. 

C. Paper Towel Dispenser:  Bradley; Model 250-15 Surface Mounted C-Fold Towel 
Dispenser; satin stainless steel finish. 

D. Owner Furnished, Contractor Installed Toilet Accessories:  See Drawings. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where toilet accessories are to be installed and 
correct any conditions detrimental to the proper and timely completion of the work.  Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work. 

3.2 PREPARATION 

A. Accessories that are to be partition mounted shall be closely coordinated with other 
trades, so that the necessary reinforcing is provided to receive the accessories. 

B. Contractor shall coordinate and provide blocking as required for Owner furnished toilet 
accessories. 

C. Furnish templates and setting drawings and anchor plates required for the proper 
installation of the accessories at gypsum drywall and masonry partitions.  Coordinate 
the work to assure that base plates and anchoring frames are in the proper position to 
secure the accessories. 

D. Verify by measurements taken at the job site those dimensions affecting the work.  
Bring field dimensions that are at variance with those on the approved shop drawings 
to the attention of the Architect.  Obtain decision regarding corrective measures before 
the start of fabrication of items affected. 

E. Cooperate in the coordination and scheduling of the work of this Section with the work 
of other Sections so as not to delay job progress. 

3.3 INSTALLATION 

A. Install accessories at locations indicated on the drawings, using skilled mechanics, in a 
plumb, level and secure manner. 
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B. Concealed anchor assemblies for gypsum drywall partitions shall be securely anchored 
to metal studs to accommodate accessories.  Assemblies shall consist of plates and/or 
angles tack welded to studs. 

C. Secure accessories in place, at their designated locations by means of theft-proof 
concealed set screws, so as to render removing of the accessory with a screwdriver 
impossible. 

D. Unless otherwise indicated, accessories shall conform to heights from the finished floor 
as shown on the drawings.  Where locations are not indicated, such locations shall be 
as directed by the Architect. 

E. Installed accessories shall operate quietly and smoothly for use intended.  Doors and 
operating hardware shall function without binding or unnecessary friction.  Dispenser 
type accessories shall be keyed alike.  Prior to final acceptance, master key and one 
duplicate key shall be given to Owner’s authorized agent. 

F. The Architect shall be the sole judge of workmanship.  Workmanship shall be of the 
highest quality.  Open joints, weld marks, poor connections, etc., will not be permitted.  
The Architect has the right to reject any accessory if he feels the workmanship is below 
the standards of this project. 

G. Grab bars shall be installed so that they can support a three hundred (300) lb. load for 
five minutes per ASTM F 446. 

3.4 CLEANING AND PROTECTION 

A. Upon completion of the installation, clean accessories of dirt, paint and foreign matter. 

B. During the installation of accessories and until finally installed and accepted, protect 
accessories with gummed canvas or other means in order to maintain the accessories 
in acceptable condition. 

C. Replace and/or repair, to the Owner's satisfaction, and at no additional cost to the 
Owner, installed work that is damaged or defective. 

END OF SECTION 
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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. 
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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 
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. 

 
2. Provide complete new and altered hot and cold water piping to all new plumbing 

fixtures, equipment, etc. as indicated. 
 
3. Provide all new plumbing fixtures where indicated, complete including traps, stops, 

drains, strainers, tailpieces, faucets, escutcheons, etc. 
 

4. Provide complete new piping and final connections to equipment furnished under 
other Divisions. 

 
5. 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. 

 
6. Provide all required temporary connections to maintain all plumbing services 

without interruption. 
 

7. Pipe insulation. 
 

8. Tests and adjustments. 
 

9. This Contractor shall obtain all permits, bonds, approvals, etc. at no additional cost 
to the Owner. 

 
10. This Contractor shall provide shop drawings for all plumbing fixtures, piping, 

valves, insulation, equipment, etc. 
 

11. Furnish minimum 18” x 18” access doors for all valves, cleanouts, etc. in all 
inaccessible walls, ceilings, etc.  Installation by General Contractor. 
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12. Cutting and Patching:  See Front End Specifications for Trade Responsibilities. 
 
13. Excavation and Backfill:  See Front End Specifications for Trade Responsibilities. 

 
14. Fire stopping per FM/UL and NFPA.  Refer to Division 1. 
  

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   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. 

 
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 
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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. 
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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. 
 

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. 
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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    





15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 

  

 220160-1 Sanitary and Storm  
  Drainage Systems 

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: 

 
B. Complete sanitary drainage and venting systems including connections to the existing 

sanitary drainage and venting systems. 
 

C. Piping and final connections for equipment furnished under other Divisions. 
 

D. Alterations and removals to existing sanitary and vent systems. 
 

E. 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.  Weight shall be as defined by the 
Plumbing Code.  Fittings and traps shall be similarly marked and of corresponding 
weights.   

 
B. All above ground 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. 
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E. The Contractor has the option of using the following types of joints with hubless 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. 
 
1. Neoprene gasketed joints similar to Ty-Seal (for above and underground 

application). 
 
2. Hubless 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. 
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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. 

 
2.3 FLASHING 

 
A. Provide 6 lb. lead 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 lead 

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 examine carefully 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. 
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  Drainage Systems 

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. 

 
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 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 of 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.         Lavatory - Type B1 (Handicapped) 
 Kohler Model “Pinoir” K-2035-1 Single Faucet Hole, Anglestop, P-Trap Drain 

treatment, Cast Iron treatment, Hangers, Rubber pads. Shroud accessory pack. 
Chicago Faucet 333-665E39 Vandal proof metering. 
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4. Mixing Valve for Tempered Water:  Lawler 911 thermostatic mixing valve with cold 
water bypass. Provide on all lavatories. 

 
5. 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. 

 
6. Electric Water Cooler - Type D1 

Elkay Cooler Wall Mount Fully Recessed Non-Filtered Refrigerated 12 GPH 
Stainless Model EFRCM12K. 

 
7. Electric Water Cooler – Type D2 (Handicapped) 

Elkay EZH20 Bottle Filling Station with Single ADA Cooler Filtered Refrigerated 
Stainless Model LZS8WSSK. 

 
8. 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. 

 
9. Floor Drain Trap Seal: 
 Zurn model Z1072 “Z-Shield” barrier trap seal device ASSE 1072.  
 
10. 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. 

 
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. 

 
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. 

 
 
 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 

  

 220300-3 Plumbing Fixtures and Equipment 

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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 220420-1 Supports, Sleeves and Plates 

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. 
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3. Anchors for hanger rods shall be Phillips "Red Head" self-drilling type.  Anchors 
shall be placed only in vertical surfaces. 

 
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. 
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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. 

 
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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 220430-1 Insulation 

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 Owens-Corning 

Fiberglass Corp. and Johns-Manville Sales Corporation and are representative of the 
quality, design and finish desired.  Insulation as manufactured by 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. Insulation thickness per ECCC Table C403.11.3. 

 
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 flexible blanket insulation compressed to 1/2 its thickness, tied on with jute twine over 
which shall be applied a flood coat of Insul-Coustic IC-102 and 10-20 open weave glass 
cloth.  Glass cloth to be finished within additional coat of IC-102.  Insulation blanket shall 
be Owens-Corning wrap. 
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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. Submit shop drawings for checking and approval. 
 
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. 
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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. 

 
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 
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 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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 220490-1 Guarantee 

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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 230100-1 General Conditions 

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.  (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 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 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. 

 
F. 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. 

 
G. 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. 
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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 allege 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, supply fans and related appurtenances. 
 
2. Sheetmetal ductwork and related accessories. 
 
3. Duct insulation. 
 
4. Registers, diffusers, and dampers. 
 
5. Rigging of equipment. 
 
6. 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. 
 

7. Air Balancing. 
 
8. Testing, adjusting and start-up of equipment. 
 
9. Painting and identification of all equipment and piping. 
 
10. Firestopping per NFPA requirements (UL approved systems). 

 

11. Furnish minimum 18” x 18” access doors for all valves, dampers, etc. in all 
inaccessible walls, ceilings, etc.  Installation by General Contractor. 

 
12. Operating and maintenance instructions. 
 
13. As-Built Drawings - Refer to Division 1. 
 
14. Cutting and Patching - Refer to Division 1. 
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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 abandoned 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 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. 
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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. 
 

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 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. 
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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 230400 
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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.  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. 
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3.  Anchors for hanger rods shall be Phillips "Red Head" self-drilling type.  Anchors 

shall be placed only in vertical surfaces. 
 
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. 
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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. 
 

E. Section includes a Thermal Blanket Material:  Thermal Blankets are a custom fit high 
quality pre-engineered insulation system designed to save energy, retain radiant heat, 
minimize insulation maintenance and improve the surrounding work environment.  The 
silicone impregnated fiberglass cloth jacketing is capable of withstanding various weather 
conditions and chemical environments. It is flexible and easy to install, easy to remove 
and reinstall allowing quick access and easy equipment serviceability. 

  
1.2    REFERENCES 
 

A. ASTM C 1086-88 Standard Specification for Glass Fiber Felt Thermal Insulation. Service 
temperature up to 1200˚F (649˚C). 
 

B. ASTM C 335 Standard Test Method for Steady-State Heat Transfer Properties of Pipe 
Insulation.  
 

C. ASTM E 1222 – 90 Standard Test Method for The Laboratory Measurement of the 
Insertion Loss of Pipe Lagging Systems. 
 

D. Silicone Impregnated Fiberglass Composite - Material Weight 17 oz/yd² (577g/m²)Silicone 
& Fiberglass Respective Continuous Service Temperature 480˚F (249˚C)1000˚F (538˚C) 
- Tensile Strength of Silicone Jacketing Warp: 350 lbs./in (3128 N/50 mm) Fill: 300 lbs./in 
(2681 N/mm).  
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 1.3 SUBMITTALS 
 

A. Product Data: Manufacturer’s descriptive Literature for Thermal Blanket. Drawing: 
Including component item data, physical sizes, material densities, fastening and/or 
attachment methods. 
 

B. Assembly/Installation Drawings: May include plans, elevations, sections, details, joints, 
splices, locations of joints and splices, intersections, transitions, fittings, and attachments 
to other work for clarity, must depict how components interconnect to achieve continuity. 

 
C. Manufacturer’s Certificate: Provide document that the product(s) meet or exceed specified 

acoustic attenuation and/or thermal performance requirements.  
 

D. Sample: Upon bid submittal, blanket design samples must be presented for review and 
product approval. Two 7”x 9” (178mm x 229mm) samples will be required and must 
incorporate all characteristics mentioned in the above design criteria. Any deviations from 
the stated design criteria may result in rejection. 

 
1.4    DELIVERY, STORAGE AND HANDLING 
 

A. Inspect material upon arrival to the site. Immediately log damaged materials with the 
shipping company and report to the manufacturer.  Report flaws or defects in the material 
to the manufacturer within 24 hours of delivery. 
 

B. Store material in a secure, dry, clean, and dust free environment away from high traffic 
areas. Store material in such a manner to prevent damage to insulation core or jacketing 
material. Do not pile on top of other components. 
 

C. Keep material in its original packaging until installation. 
 

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. 

 
D. Provide thermal acoustic lining in ductwork with a minimum of 20 linear feet from HVAC 

unit fans, a minimum of 10 linear feet from VAV Boxes, and where indicated on drawings.  
Lining shall be 1-1/2” thickness closed cell elastomeric thermal acoustic liner unless 
otherwise noted.  The lining shall meet the Life Safety Standards as established by NFPA 
90A and 9B and conform to the requirements of ASTMC 1071 and be installed per 
manufacturers requirements. 
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2.2 DUCTWORK (OUTDOOR) 

 
A. All exposed ductwork shall be insulated with 2” thick flexible elastomeric thermal insulation 

with 12 mil laminated covering with pressure sensitive adhesive. Provide 6” wide seam 
tape with matching cladding.  Manufactured by Polyguard Model Type Alumaguard; 
Armacell Model Type Armatuff or approved equal. 

 
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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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 
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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 230440 
 
 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations  
 

 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 the 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 230480 
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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 finish 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 of 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 same 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 work of 

other Sections of the Specifications or for proper execution of the work.  
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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 
 

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 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. 
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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. 

 
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. 
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1.7 MANUFACTURER'S IDENTIFICATION 
 

A. 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. 

 
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. 
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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. 

 
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 schedule 40 black steel 

pipe, 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 as 
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. 
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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 

installing. 
 

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 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 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. 

 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 260100-7 General Conditions 

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. 

 
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. 
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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.  

 
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, pullboxes, 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. 
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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 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 (i.e., automatic fan shutdown, for new HVAC 

equipment) and the replacement of the existing ones as shown on Drawings. 
 

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. Removal of existing public address system in the existing to be renovated building. 

 
4. Modifications to existing electrical distribution system as indicated on the 

Drawings.  
 

5. Conduit, conduit fittings, junction and pull boxes and all appurtenances necessary 
for the raceway systems including necessary supports and fasteners. 

 
6. Electrical conductors, connectors, fittings and connection lugs. 

 
7. Branch circuit devices, outlet boxes, pull boxes, motor disconnect switches, etc. 

 
8. Power wiring to HVAC and Plumbing equipment including disconnect switches as 

shown and/or required by NEC. 
 

9. Lighting fixtures and lamps including site lighting and occupancy sensor. 
 

10. Public address speakers and clocks. 
 

11. Core drilled holes for conduit passing through walls, ceilings and floors. 
 

12. All necessary cutting, patching and core drilling incidental to the electrical work. 
 

13. Licenses, permits, inspection and approvals. 
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14. Grounding as required as per NEC. 
 

15. Sleeves for conduit and watertight caulking between conduit and sleeve. 
 

16. Testing. 
 

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. Motion Sensors Watt Stopper, Sensorswitch 
 
12. Fluorescent Ballasts GE, Universal, Advance 
 
13. Fire Alarm System Simplex-Grinnell, Pyrotronics, Edwards 

System Technologies or approved equal 
        
14. Public Address system Rauland-Borg,Bogen or approved equal 
 
15.  Generators  Cummins or Caterpillar 

 
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. 
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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. 
 

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. 
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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. 
 
2.  Install separate grounding conductor. Grounding conductors for surface metal 

raceways. 
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3.  Surface metallic raceways in close proximity of 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:  
 

B. 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 

 
Equipment ground wires or ground jumpers shall be Green. 

 
C.  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. 
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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. 
 

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. 
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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 mean 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. 
 
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. 
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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. 
 
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. 
 
3.4 FLOOR BOX INSTALLATION 

  
A.  Set boxes level and flush with finish flooring material. 
 
B.  Use cast iron floor boxes for installation in slab on grade. 

 
END OF SECTION 260320      





15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

 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.   
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B. Handle:  Ivory plastic. 
 

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 260410 
 
LIGHTING FIXTURES AND LAMPS 
 
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 FIXTURES 
 

A. The Contractor shall provide and install lighting fixtures, one for each outlet.  Each fixture 
shall be of the best of its kind and care shall be exercised in the installation, fixtures shall 
not interfere with any ductwork, etc.  Provide all necessary metal supports for mounting of 
fixtures. 

 
B. Where indicated existing fixtures shall be disconnected and removed with new fixtures 

provided and installed complete. 
 

C. Contractor shall furnish all fixtures complete with lamp, ballasts, globes, guards, etc. as 
specified.  All exposed parts shall be finished in baked white enamel unless otherwise 
indicated. 

 
D. All ballasts shall be of the high power factor ETL approved energy savings, class P type.  

Ballasts shall be advance Mark V electronic ballast or approved equal guaranteed for two 
years from date of acceptance of manufacturer for materials and labor if defects should 
develop.  All exterior ballasts shall be minus 20 degrees F. 

 
E. Fixture shall be suitable for installation in a Class I, Division II location as indicated in 

N.E.C. Article 501. 
 

F. Ballasts for metal halide fixtures shall be core and coil class H, 180 C. 
 
2.2 LAMPS 
 

A. Fluorescent lamps shall be cool white or as directed energy saving T8 F32 and shall be 
rapid start.  Incandescent lamps shall be rated 130 volts with brass base. 

 
B. Electrical Contractor shall submit lamp schedule for all fixtures, etc., indicating wattage, 

types, colors and catalog numbers.  At completion of job, submit the above list for 
approval. 

 
2.3 SUPPORTS 
 

A. The Contractor shall provide all necessary rods, clamps, etc. from structural steel.  In 
areas where existing ductwork and/or piping occur, a trapeze type of support shall be 
provided using Kindorf "U" channels of equal across bottom of ducts and/or piping. 
Coordinate installation in field with H&V Contractor. 
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2.4 FIXTURE SCHEDULES 
 

A. See Fixture Schedule for fixture types to be supplied and installed. 
 
PART 3 - EXECUTION 
 
3.1 LIGHTING FIXTURE CONNECTION WIRING 
 

A. Wire used for connection lighting fixtures to the circuit conductors shall be 600 volt 
insulated of the following types: 

 
B. For fixtures in dry locations where temperatures do exceed 125 degrees C., U.L. type AF 

stranded cable conforming to U.L. Standard No. 115. 
 

C. For wiring within fixtures only, where sizes No. 14 AWG for smaller are required, lighting 
hookup wire shall be one of the following types:  For temperatures which do not exceed 
150 degrees C.  Type PF conforming to U.L. Standard No. 62, for temperatures which do 
not exceed 200 degrees C.  Type SF-2 conforming to U.L. Standard No. 62. 

 
END OF SECTION  260410
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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. 
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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. 

 
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 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 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. 
 
 
 



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

     260650-2 Grounding  

2.2 RACEWAY 
 

A. Grounding continuity shall be maintained for all metallic raceways. 
 
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. 
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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.  

 
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. 
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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. 

 
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



15 March 2021 Putnam Valley Central School District 
Construction Documents Capital Projects Phase 2 
SED #48-05-03-04-0-004-016 Putnam Valley Middle School Toilet Room Alterations 
 

       260800-1 Fire Alarm System 

SECTION 260800 
 
FIRE ALARM 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 FIRE ALARM SYSTEM 

 
A. The existing fire alarm system is an addressable system.  The fire alarm control panel is 

located in the boiler room. 
 
B. Add and modify as required to the existing system, as specified/shown on the drawings 

and as per field requirements.  All devices shall be suitable for operation and compatible 
with existing system. Provide relays modules, cards, power supplies, etc. as required. 

 
C. Provide sufficient quantity of relays for fan shutdown as specified/shown on Drawings. 

 
D. Connect, test and leave the system in first class operating condition. 
 
E. The system shall maintain all applicable Local, State and National Codes including the 

National Electrical Code, NPFA-72, NFPA-101, ADA 1971 and NEC.  The system shall be 
listed by Underwriter’s Laboratories, Inc.  

 
F. The Electrical Contractor shall provide a manufacturers certified technician to supervise 

installation, adjustments, final connection and system testing. 
 
G. Fire alarm wiring and cable shall be per manufacturer’s requirements. 
 
H. Fire alarm system test shall be in accordance with NFPA-72 and local fire department 

requirements. 
 
END OF SECTION 260800
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SECTION 260825 
 
PUBLIC ADDRESS AND CLOCK 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 DESCRIPTION OF WORK  
 

A. The Contractor shall furnish all equipment, accessories and material required for the 
installation of communication devices in strict compliance with these Specifications and 
applicable Contract Drawings.  Any material and/or equipment necessary for the proper 
operation of the system, which is not specified or described herein, shall be deemed part 
of this specification. 

 
PART 2 - PRODUCTS 
 

2.1 SPEAKERS 
 

A. Flush Speaker Baffles (ceiling):  Ceiling Speakers shall be Rauland USO-188/ACC1000 
white semi-gloss enamel steel grille with 8" speaker, 25/70 volt 7 watt transformer and 6 
oz. magnet mounted on a # ACC1101 steel protective cover and a ACC1104 tile bridge 
support. 

 
B. Enhanced Staff Stations 

 

1. Room phones shall be Rauland Model 2554W-VP vandal proof, where 
indicated.  Enhanced staff stations can dial administrative stations, initiate 
emergency calls, and enable or disable the reception of program material 
at their location.  Depending upon the level of system access, enhanced 
staff stations can dial other staff stations, perform all-call, zone pages, 
conference calls and call transfer.  

 
2. Staff stations can be assigned to initiate calls at three levels; normal/emergency, 

urgent/emergency, and emergency.  Emergency calls ring the administrative 
phone with a special tone and will interrupt a non-emergency call in progress.  An 
integral emergency announce feature (no external amplifier necessary) gets 
prompt attention when needed by routing unanswered emergency calls to a 
designated emergency station.  Emergency calls continue to ring until answered. 

 

C. Clock/Speaker Baffles (room)  
 

1. The room flush mount clock/speaker/ baffle shall be a Lowell BP-300 combination 
baffle mounted on a flush back box PC-312 with 8” speaker, 25 volt 7 watt 
transformer, 6 oz. magnet and 9” system secondary clock.  Speakers shall be a 
Rauland USO 188 Speaker/Transformer with 8”, 25/70 volt 7 watt transformer and 
6 oz. magnet.  Clocks shall be National Time 030-12EX-LL-SP analog 
synchronous secondary clocks with hourly and daily correction. 
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D. Analog Synchronous Clock with Minute and Second Hands 

 

1. The secondary clock shall be a National Time 030-12EX-LL-SP series 
clock.  It shall be designed to be 3-wire system with Rauland TC-21 Master 
Clock systems.  The secondary clock shall have a microprocessor-based 
movement and shall be capable of being used as a stand-alone clock.  The 
clock shall have a low-profile /semi-flush smooth surface metal case.  The 
crystal shall be shatterproof polycarbonate with no visible molding marks.  
Glass is unacceptable.  The clock shall have black hour and minute hands 
and a red second hand.  The clock shall have U.L., Cul and F.C.C. 
compliance’s. 
 

END OF SECTION 260825
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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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	092900 Gypsum Drywall
	093013 Ceramic Tiling
	095113 Acoustical Panels Ceilings
	096513 Resilient Base and Accessories
	096519 Resilient Tile Flooring
	099000 Painting and Finishing
	101400 Signage
	102113 Toilet Partitions
	102813 Toilet Accessories
	220000 PVMS PLMG BID SPEC 031521
	230000 PVMS HVAC BID SPEC 031521
	260000 PVMS ELEC(rev) BID SPEC 031521



