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Notice to Bidders

The Putnam Valley Central School District will receive individual sealed bid proposals before 
11:00 AM on June 30th, 2022, for:

Putnam Valley HS Partial Roof Replacement + Repairs

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
#1 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 June 13, 2022, from REVplans, 28 
Church Street, Unit 7, Warwick, NY 10990, (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 at 3:00 PM on June 22, 2022.  Bidders shall meet at the main 
entrance to the school.  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 

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


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

Putnam Valley Central School District
Project:
Bid Opening Date: 
Name of Bidder:
Bid Package:
"SEALED BID"

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
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PART 1 - INVITATION & INSTRUCTIONS

Project: Partial Roof Replacement + Repair

Project Location: Putnam Valley High School
146 Peekskill Hollow Road
Putnam Valley, NY 10579

Owner: Putnam Valley CSD
171 Oscawana Lake Road
Putnam Valley, NY 10579
Contact: David Spittal, Director of Facilities

Architect: KG+D Architects, PC
285 Main Street
Mount Kisco, NY 10549
Attn: Andrew Allison
914.666.5900

Bid proposals must be submitted on the attached, fully executed forms.  They are to be submitted in 
sealed envelopes bearing on the outside, the name and address of the bidder, the title of the Project 
as noted above, and the opening date and time. Failure to fully complete the form or follow the 
instructions may result in disqualification. 

Attendance at the pre-bid inspection is highly recommended. Contractors shall meet at the Project 
Location building main entrance. Reasonable knowledge of the site and conditions is the contractor’s 
responsibility and is understood as agreed to by the contractor by submitting a bid proposal. 
Questions as a result of such inspection, or of the documents, should be submitted in writing to the 
office of the Architect as listed above.

The Owner reserves the right to waive or refuse to waive any proposal informalities.

Submitted bids shall remain irrevocable for a period of forty-five (45) days.

All sealed bids must include the following executed documents:

□ Bid Proposal Form

□ Non-Collusive Affidavit

□ Indemnification and Hold Harmless Clause 

□ Certification of Compliance with the Iran Divestment Act 

□ Bid Security 
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PART 2 – BID PROPOSAL FORM

Putnam Valley HS Partial Roof Replacement + Repair

Name:

Street Address: 

Municipality / State / Zip Code: 

Telephone / Email:

Contact Person (printed name and title):

Proposed Scope of Work:  

Partial Roof Replacement, Repair, and all associated work per the Construction Documents

The total amount for the work above is:

_________________________________________and 00/100 DOLLARS ($____________.00)
                (Written in Words)                   (Written in Numerals)

Authorized Signature: _________________________________________________________
(Print Name/Title) (Sign)
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NON-COLLUSIVE AFFADAVIT

By submission of this proposal each proposer and each person signing on behalf of any proposer 
certifies, and in the case of a joint proposal 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 proposal 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 proposer or with any competitor;

2. Unless otherwise required by law, the prices quoted in this proposal have not been knowingly 
disclosed by the proposer and will not knowingly be disclosed by the proposer prior to the 
opening, directly or indirectly, to any other proposer or to any competitor; and

3. No attempt has been made or will be made by the proposer to induce any other person, 
partnership or corporation to submit or not to submit a proposal for the purpose of restricting 
competition.

I, herby affirm under the penalties of perjury that the foregoing statement is true.

Dated: ______________     Signed ________________________________________________

________________________________________________
  (Print Name)

________________________________________________
    (Title)
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INDEMNIFICATION AND HOLD HARMLESS CLAUSE

Contractor Agrees to indemnify and save harmless the Owner, and any of their agents, assigns, 
employees or independent contractors, the Architect and persons in his employ, from any and all 
liability for damages for injury to the person or property of another and from all suits and actions and 
all costs and damages to which such parties may be subjected resulting from the Contractor’s 
performance of this contract, whether such performance be by the Contractor, or by any 
Subcontractor or employee.

I certify that I have been duly authorized to execute this Agreement on behalf of:

____________________________________________________________________________
    (Name of Contractor/Company)

Dated: ______________     Signed ________________________________________________

________________________________________________
  (Print Name)

________________________________________________
    (Print Title)
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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: _________________________
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PART 3 – CONTRACT REQUIREMENTS & GENERAL CONDITIONS

A.  Contract 
By submission of a proposal, the Contractor agrees to enter into a contract with the Owner 
within 30 days of the submission of the bid. The form of Contract and General Conditions is 
included in this project manual.

B.  Insurance Requirements
If awarded the job, the bidder agrees to obtain polices of insurance for the following coverages 
in the amounts listed, upon which the Owner, "KG+D Architects, P.C.” and consultants are 
named as "additional insured."

The contractor shall provide adequate proof of coverage within seven (7) calendar days of 
receipt of the notice of award (and to proceed) of the contract by the Board of Education. 
Failure to provide such proof may void the proposal. 

The successful proposer, at its sole cost and expense, shall provide the Owner with insurance 
coverage as detailed in Section 007002 Insurance Rider, whether the operations to be 
covered thereby are through the successful bidder or by a Subcontractor or by anyone directly 
or indirectly employed by any of them, or by anyone for whose acts any of them may be liable.

1. Insurance Coverage Requirements Summary: See Section 007002 Insurance Rider

C.  Bid Bond
All bids must 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. 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.  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.  Performance and Payment Bonds
Separate Performance and Payment Bonds will be required for the work.  Each shall be in the 
amount of 100% of the Contract price.

E.  Qualifications
Entities submitting proposals are to be experienced in the work of this project and must 
provide complete information on three representative projects, which can be viewed by the 
Owner, including being within 30 miles of the project site.

F.  Prevailing Wage
Contractors and subcontractors must submit Certified Payroll and Waiver of Liens with each 
application for payment.  

G.  Submittals
Provide complete submittals of all materials and assemblies to be utilized in the project.  
These are to be approved by the Owner and or Architect prior to ordering materials.  
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Requirements for the submittal process will be discussed at the initial project meeting, 
however no asbestos or lead containing materials will be used or brought on the Owner’s site.

All project submittals are due within 45 days of notice to proceed (NTP).  

H.  Equivalency Clause
As per the requirements of the State Education Department and New York State Law 
approved equivalent products will be reviewed by the Owner and or Architect and if they meet 
the performance criteria of the specified products, they will be deemed acceptable. 

Any materials, articles or equipment of other manufacturers and vendors which performs the 
same duties imposed by the general design may be considered equally acceptable provided 
that the material, article or equipment so proposed is of equal quality, substance and function. 
It is the responsibility of the Contractor to show that the proposed substitution is equal.  It is 
the responsibility of the Contractor to identify any substitutions and to provide a point-by-point 
comparison and backup, such that a reasonable review can be made. The Contractor shall not 
provide, or install any such proposed material, article or equipment without prior written 
approval.  

I.  Existing Conditions / Field Verification
The Contractor shall familiarize themselves with the existing conditions, verify necessary field 
conditions to prepare an accurate proposal, perform all required measurements for the 
fabrication and installation of work, and assume complete responsibility for the accuracy of 
same.  

J.  Scope
This project involves partial roof replacement, limited repairs and associated work at Putnam 
Valley High School.

K.  Special Requirements
Special Project Requirements - Contractor at all times will comply with the full requirements of 
8 NYCRR Section 155.5 as they address “General Safety and Security Standards for 
Construction Projects.” 

The occupied portion of any school building shall always comply with the minimum 
requirements necessary to maintain a certificate of occupancy.  

A complete copy of 155.5 may be obtained at the State Education Department web site, 
http://www.emsc.nysed.gov/facplan or at the office of the architect.  

Specifically, contractors must take special note of the requirements for NO SMOKING, 
separation of construction from students and staff, and worker picture identification being worn 
at all times.  Contractor will check in with the Owner representative at the beginning and end 
of each work period. Hours of work and noise control must comply with the local municipal 
requirements.  No work under this contract will be done while the school is occupied.   

Further explanations of special requirements are listed below:

http://www.emsc.nysed.gov/facplan
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1. General safety and security standards for construction projects are as follows:

a) All construction materials shall be stored in a safe and secure manner.
b) Fences around construction supplies or debris shall be maintained.
c) Gates shall always be locked unless a worker is in attendance to prevent 

unauthorized entry.
d) Workers shall be required to wear photo-identification badges at all times for 

identification and security purposes while working at occupied sites."

2. Separation of construction areas from occupied spaces:

Construction areas which are under the control of a contractor and therefore not occupied by 
district staff or students shall be separated from occupied areas. Provisions shall be made to 
prevent the passage of dust and contaminants into occupied parts of the building. Periodic 
inspection and repairs of the containment barriers must be made to prevent exposure to dust 
or contaminants. Gypsum board must be used in exit ways or other areas that require fire 
rated separation. Heavy duty plastic sheeting may be used only for a vapor, fine dust or air 
infiltration barrier, and shall not be used to separate occupied spaces from construction areas. 

a) A specific stairwell and/or elevator should be assigned for construction worker 
use during work hours. In general, workers may not use corridors, stairs or 
elevators designated for students or school staff.

b) Large amounts of debris must be removed by using enclosed chutes or a 
similar sealed system. There shall be no movement of debris through halls of 
occupied spaces of the building. No material shall be dropped or thrown 
outside the walls of the building.

c) All occupied parts of the building affected by renovation activity shall be 
cleaned at the close of each workday. School buildings occupied during a 
construction project shall maintain required health, safety and educational 
capabilities at all times that classes are in session."

d) The contractor shall be responsible for the control of chemical fumes, gases, 
and other contaminates to ensure they do not enter occupied portions of the 
building or air intakes.

e) The contractor shall be responsible to ensure that activities and materials 
which result in “off-gassing” of volatile organic compounds such as glues, 
paints, furniture, carpeting, wall covering, drapery, etc. are scheduled, cured or 
ventilated in accordance with manufacturers' recommendations before a 
space can be occupied. 

f) A plan detailing how exiting required by the applicable building code will be 
maintained.  Existing exits from occupied portions of buildings must be 
continuously maintained or alternative exits provided.

g) Existing fire safety systems, such as fire alarms and exit and emergency 
lights, must be continuously maintained or provisions made to provide 
equivalent safety.  In addition, the fire department must be notified of any non-
operating systems.
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h) Provide and follow a plan detailing how adequate ventilation will be maintained 
during construction.

i) Develop and maintain a noise abatement program and enforce strict discipline 
over all personnel to keep noise to a minimum. 
1. 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. 

2. Execute construction work by methods and by use of equipment which 
will reduce excess noise. 

3. Equip air compressors with silencers, and power equipment with 
mufflers. 

General Requirements – Contractor to provide all support and general requirements as 
needed to complete their own work and to avoid impacting the Owner’s operations.   The 
contractor may obtain temporary water and 120volt power from the building, subject to 
cancellation if abused. 

L.  Construction Procedures
The Contractor is to review all on-site construction operations including staging areas, worker 
parking, delivery access, dumpster location, work hours and schedules with the Owner / 
Architect prior to proceeding.  All on-site operations are to fully comply with Section 155.5.

M.  Asbestos Abatement
Testing performed by the Owner has indicated Asbestos will not be encountered during this 
project.  However:

Large and small asbestos abatement projects as defined by 12NYCRR56 shall not be 
performed while the building is occupied.  If abatement is required, a copy of the current NYS 
Department of Labor License (with picture) bearing the designation "I" for Asbestos Project 
Designer and indicating expiration date must be submitted.  The Asbestos Designer must also 
be a NYS Licensed Architect or Engineer.

It is the interpretation of the New York State Education Department that the term “building”, as 
referenced in this section, means a wing or major section of a building that can be completely 
isolated from the rest of the building with sealed noncombustible construction.  The isolated 
portion of the building must contain exits that do not pass through the occupied portion and 
ventilation systems must be physically separated and sealed at the isolation barrier.

N.  Lead Abatement / Lead Paint / PCBs
Testing performed by the Owner has indicated lead paint and PCB’s will not be encountered 
during this project.  However:

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 following 
guidelines:
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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 New York State Education Department 
Office of Facilities Planning, 89 Washington Avenue, Room 1060 EBA, Albany, NY 12234).

In the event undocumented lead-based paint is discovered during the work, the Contractor 
shall immediately notify the Architect/Engineer and/or Owner for instructions as to procedures 
to be taken.

PCBs are regulated by the U.S. Environmental Protection Agency (U.S. EPA) and the State of 
New York.  PCBs may be present in building caulk or in the soil near caulked structures in 
typical locations such as windows and expansion joints.  If it is determined that caulking 
materials and/or soil contain PCBs, a site-specific abatement plan should be developed to 
address potential environmental and public health concerns.  The HUD Technical Guidelines 
for the Evaluation and Control of Lead-Based Paint Hazards in Housing available at 
www.hud.gov/offices/lead/guidelines/hudguidelines/ can be used as a basis for 
developing the steps for abating the contamination and preventing contamination of nearby 
areas.  

This is the same guideline required by NYSED to manage lead contaminated materials in 
schools under the RESCUE regulations.  Caulking materials that contain either lead, PCBs, or 
both can therefore be managed under the same guidance.  Caulking materials that contain 
asbestos in addition to either lead or PCBs or samples that contain only asbestos will be 
managed in accordance with requirements of the NYS Department of Labor Code Rule 56.

O.  Milestone Schedule & Work Hours

The Contractor shall develop a construction schedule inclusive of the following tasks and 
milestones.

Award / notice to proceed (NTP): No later than 45 days after proposals due

Provision of all Submittals: No later than 10 days after NTP

Substantial Completion: August 1, 2023

The project site is an occupied building, and all work shall occur second shift, weekend, and 
during school closures.  No work will be permitted during hours of school operation.

The Contractor must submit an updated schedule with each application for payment. 

http://www.hud.gov/offices/lead/guidelines/hudguidelines/
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P.  Cleaning
The Contractor is to protect all adjacent areas while installation is underway and is to fully 
clean all disturbed areas and remove all debris and materials that are not claimed by the 
Owner.  Throughout the construction the site is to be kept neat and orderly. 

Q.  Close out Procedures
The contractor is to notify the Owner and Architect when the installation is complete including 
any remaining work or close out items.  At that time the Architect will provide a punch list with 
valuation. The contractor then may requisition their full contract, without retainage, but less 
200% of the value of the punch list, which will be the final payment.  After receipt of the punch 
list from the Architect, the contractor is to promptly remedy all items but not later than three 
weeks after the receipt of the punch list.  Once this is complete and close out documents and 
warranties have been submitted, the contractor will receive final payment.  In addition to 
material warranties, the contractor shall provide a one-year full labor and material warranty 
from the time of completion of the punch list work. 

End of Section



10 June 2022 Putnam Valley CSD
Construction Documents Putnam Valley High School
SED NO: 48-05-03-04-0-010-007 Partial Roof Replacement + Repair

00 46 44 - 1 Wage Rates

SECTION 00 46 44

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 
insure 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. 

The "Request for Wage and Supplement Information" (PW 39) you have submitted has 
been accepted, and a Prevailing Rate Case Number (PRC# 2022006122 - PVHS Roof 
Replacement) 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=1533142 or copy 
and paste into your browser 

https://apps.labor.ny.gov/wpp/publicViewProject.do?method=showIt&id=1533142
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X$YZY$[ \]̂]_̀ ]̂abc]bc̀cdaef̂cagcdahiĵjb̂ckef]lm]d̂]abc
nopqprqpstuvwxyxzxw{

]bĉ|jcmah]d]}jcagĉ|jc~�bjf

�gĉ|jc~�bjfc̀bmc�ab̂f̀d̂afcmacbâclj}jd̂c̀chĵ|amcagc�]bm]b_cm]liêjcfjla}ê]ab�cafcmacbâcle�lj�ejb̂}�c̀_fjjc]bc
�f]̂]b_ĉac̀c�]bm]b_cm]liêjcfjla}ê]abchĵ|amcâ|jfĉ|̀bc}]̂]_̀ ]̂ab�cd}̀]hlc�]}}c�jcfjla}�jmc]bc̀cdaef̂cagcdahiĵjb̂c
kef]lm]d̂]ab�

�������Y�YYY�����������Y��Y��������Y���������
�Y���c�|jc�ab̂f̀d̂c�adehjb̂lc̀fjcmjg]bjmc]bc�f̂]d}jc�c̀bm�cj�djîcgafc�am]g]d̀]̂ablc]llejmc̀ĝjfcj�jdê]abcagĉ|]lc
�_fjjhjb̂�c̀fjcjbehjf̀̂jmc]bĉ|jcljd̂]ablc�j}a��

�Y�����c�|jc�_fjjhjb̂c]lĉ|]lcj�jdêjmc���c�adehjb̂c� ¡¢£¤¥¡ ��c¦̂̀ bm̀fmc���fj�]̀̂jmc§afhcagc�_fjjhjb̂c
j̈̂�jjbc~�bjfc̀bmc�ab̂f̀d̂af�

�Y����©cªc«~�c¬¦�
nopqprqpstvwxyxzxw{
�Y����®c�|jc¦eii}jhjb̂̀f�c̀bmcâ|jfc�abm]̂]ablcagĉ|jc�ab̂f̀d̂̄c«�

n°p±yxvwxyxzxw{
�Y����²c�|jc¦ijd]g]d̀]̂abl̄
n³́ztxqvýuzvztxvµsx¶́·́¶pź̧¹uvtxqxv̧qvqx·xqvz̧vp¹vxºt́±́zvpzzp¶txwvz̧vzt́uv»rqxx¼x¹z½{

]̈mc�llejc¦ijd]g]d̀]̂ablcm̀ ĵmc�̈ �c¤c�a�jfc̀bmc�bmj�c̀̂^̀d|jm
n°p±yxvwxyxzxw{
�Y����¾c�|jc�f̀�]b_l̄
n³́ztxqvýuzvztxv¿qpÀ́¹ruvtxqxv̧qvqx·xqvz̧vp¹vxºt́±́zvpzzp¶txwvz̧vzt́uv»rqxx¼x¹z½{

]̈mc�llejc�f̀�]b_lcm̀ ĵmc�̈ �¤c�]̂}jc¦|jĵc̀̂^̀d|jm
n°p±yxvwxyxzxw{
�Y�����Y�|jc�mmjbm̀�c]gc̀b�̄

�ÁÂÃÄÅ �ÆÇÄ ÈÆÉÄÊ
c

Ëaf̂]ablcagc�mmjbm̀cfj}̀̂]b_ĉac�]mm]b_cafcifaial̀}cfj�e]fjhjb̂lc̀fjcbâcìf̂cagĉ|jc�ab̂f̀d̂c�adehjb̂lceb}jllĉ|jc
�]mm]b_cafcifaial̀}cfj�e]fjhjb̂lc̀fjcjbehjf̀̂jmc]bĉ|]lc�f̂]d}jcÌ�

�Y����Íc�mm]̂]ab̀}cmadehjb̂l�c]gc̀b��cgafh]b_cìf̂cagĉ|jc�ab̂f̀d̂c�adehjb̂l̄c

nopqprqpstuvwxyxzxw{
ÎÏÐÑÒÓÔÕÒÖÖ×ØÔÙ×ÑÐÚÒÖÔÛÜÝÞÞÖÔßàáÐÚàÜÐÔÙÞÑÐÚÒÜÐÞÚÔâÑáÏÚÒÑÜ×ÔãäÚ××Ó×ÑÐ

�������YÍYYYå������YÈ��æ������
�YÍ��Y�çÄY�èéÇÅÆêÇY�èêÁÂÄéÇÊ
�|jc�ab̂f̀d̂c�adehjb̂lc̀fjcjbehjf̀̂jmc]bc�f̂]d}jcÌc̀bmcdabl]l̂cagĉ|]lc�_fjjhjb̂cë]bd}em]b_�c]gc̀ii}]d̀�}j�c
¦eii}jhjb̂̀f�c̀bmcâ|jfc�abm]̂]ablcagĉ|jc�ab̂f̀d̂ì�c�f̀�]b_l�c¦ijd]g]d̀]̂abl�c�mmjbm̀c]llejmcif]afĉaĉ|jc
j�jdê]abcagĉ|]lc�_fjjhjb̂�câ|jfcmadehjb̂lc}]l̂jmc]bĉ|]lc�_fjjhjb̂�c̀bmc�am]g]d̀]̂ablc]llejmc̀ĝjfcj�jdê]abcagc
|̂]lc�_fjjhjb̂�c�c�am]g]d̀]̂abc]lcë ìc̀c�f]̂̂jbc̀hjbmhjb̂ĉaĉ|jc�ab̂f̀d̂cl]_bjmc��c�â|cìf̂]jl�cë¥ìc̀c�|̀b_jc~fmjf�c
ëíìc̀c�abl̂fed̂]abc�|̀b_jc�]fjd̂]�j�cafcë¢ìc̀c�f]̂̂jbcafmjfcgafc̀ch]bafcd|̀b_jc]bĉ|jcîafïc]llejmc��ĉ|jc�fd|]̂jd̂�c�|jc
]b̂jb̂cagĉ|jc�ab̂f̀d̂c�adehjb̂lc]lĉac]bd}emjc̀}}c]̂jhlcbjdjll̀f�cgafĉ|jcifaijfcj�jdê]abc̀bmcdahi}ĵ]abcagĉ|jcîafïc
��ĉ|jc�ab̂f̀d̂af�c�|jc�ab̂f̀d̂c�adehjb̂lc̀fjcdahi}jhjb̂̀f��c̀bmc�|̀ ĉ]lcfj�e]fjmc��cabjcl|̀}}c�jc̀lc�]bm]b_c̀lc]gc
fj�e]fjmc��c̀}}ðcijfgafh̀bdjc��ĉ|jc�ab̂f̀d̂afcl|̀}}c�jcfj�e]fjmĉaĉ|jcj�̂jb̂cdabl]l̂jb̂c�]̂|ĉ|jc�ab̂f̀d̂c�adehjb̂lc
b̀mcfj̀lab̀�}�c]bgjf̀�}jcgfahĉ|jhc̀lc�j]b_cbjdjll̀f�ĉacifamedjĉ|jc]bm]d̀ĵmcfjle}̂l�
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XYZY[\]̂_̀]YaZYbZ̀cdZefgc]̀dg̀Z̀YZ̀cdZhiadfjZicd̀cdfZdklfdmmdnZ[oZ_̂fddpdàZYfZ]pl\]dnZ[oZ\_ijZmc_\\Z[dZgYam̀fqdnZ_mZ
]àdandnZbYfZ̀cdZ[dadb]̀ZYbZ̀cdZrYàf_g̀YfsZXỲc]âZ]aZ̀cdZrYàf_g̀ZtYgqpdàmZaYfZ]aZ_aoZ_mldg̀ZYbZ̀cdZefgc]̀dg̀umZ
fd\_̀]Yamc]lZi]̀cZ̀cdZhiadfZmc_\\Zgfd_̀dZYfẐ]vdZf]mdZ̀YZ_aoZnq̀oZic_̀mYdvdfZYaZ̀cdZl_f̀ZYbZ̀cdZefgc]̀dg̀Z̀YZ̀cdZ
rYàf_g̀YfsZwcdZ̀dfpZxrYàf_g̀YfxZ]aZ̀c]mZl_f_̂f_lcZmc_\\Z]ag\qndZ̀cdZrYàf_g̀YfjZ]̀mZYbb]gdfmjZdpl\YoddmjZ_̂dàmjZ
gYàf_g̀ddmZ_anZyq[gYàf_g̀YfmZYbZ_aoZ̀]dfzZgYYfn]a_̀dZi]̀cZef̀]g\dZ{s|}ZYbZ̀c]mZtYgqpdàs

~������Z�aZ̀cdZdvdàZYbZ_aoZgYab\]g̀Z_pYâZ̀cdZrYàf_g̀ZtYgqpdàmjZ̀cdZrYàf_g̀YfZmc_\\ZaỲ]boZ̀cdZhiadfZ_anZ̀cdZ
efgc]̀dg̀ZYbZm_pdZ_anZbY\\YiZ_anZgYpl\oZi]̀cZ̀cd]fZ]àdflfd̀_̀]YaZYbZm_pdsZ�aZ̀cdZdvdàZ̀c_̀Z̀cdZhiadfZ_anZefgc]̀dg̀Z
b_]\Z̀YZfdmlYanZ̀YZ̀cdZrYàf_g̀YfumZaỲ]b]g_̀]YaZi]̀c]aZ_Zfd_mYa_[\dZldf]YnZYbZ̀]pdjZ̀cdaZ̀cdZtYgqpdàmZmc_\\Z[dZ
gYam̀fqdnZ_ggYfn]âZ̀YZ̀cdZbY\\Yi]âZlf]Yf]̀]dm�

�]̂cdm̀Z�f]Yf]̀o� �Yn]b]g_̀]YamZ]mmqdnZ_b̀dfZdkdgq̀]YaZYbZ̀cdZêfddpdàZ
ydgYanZ�f]Yf]̀o� êfddpdàZ[d̀iddaZhiadfZ_anZrYàf_g̀Yf
wc]fnZ�f]Yf]̀o� enndan_Z]mmqdnZlf]YfZ̀YZ̀cdZdkdgq̀]YaZYbZ̀cdZêfddpdàZ\_̀dfZn_̀dZ̀YZ̀_�dZlfdgdndagdZ
�Yqf̀cZ�f]Yf]̀o� yldg]_\Z�fY�dg̀Z�d�q]fdpdàmZ�]bZ_ao�
�]b̀cZ�f]Yf]̀o� enn]̀]Ya_\ZrYan]̀]Yam
y]k̀cZ�f]Yf]̀o� yqll\dpdà_foZ�dadf_\ZrYan]̀]Yam
ydvdàcZ�f]Yf]̀o� �dadf_\ZrYan]̀]Yam
�]̂c̀cZ�f]Yf]̀o� wcdZwdgca]g_\Zyldg]b]g_̀]YamZ]ag\qn]âZt]v]m]YaZ�|
X]àcZ�f]Yf]̀o� wcdZrYabYfpdnZrYam̀fqg̀]YaZtf_i]âm

wcdZ̀dfpmZ_anZgYan]̀]YamZYbZ̀c]mZ�_f_̂f_lcZ�s|s|jZcYidvdfjZmc_\\ZaỲZfd\]dvdZ̀cdZrYàf_g̀YfZYbZ_aoZỲcdfZY[\]̂_̀]YamZmd̀Z
bYf̀cZ]aZ̀c]mZrYàf_g̀Z_anZrYan]̀]YamZtYgqpdà

epYâZnf_i]âmjZ\_f̂dZmg_\dZnd̀_]\mZmc_\\ZgYàfY\ZYvdfZmp_\\Zmg_\dZnd̀_]\mZ_anZb]̂qfdnZn]pdam]YamZmc_\\ZgYàfY\ZYvdfZ
tf_i]âmZaỲZn]pdam]Yadns

�dbYfdZYfndf]âZ_aoZp_̀df]_\mZYfZnY]âZ_aoZ�Yf�jZd_gcZrYàf_g̀YfZ_anZyq[gYàf_g̀YfZmc_\\Zvdf]boZpd_mqfdpdàmZ_̀Z̀cdZ
�fY�dg̀Zm]̀dZ_anZmc_\\Z[dZfdmlYam][\dZbYfZ̀cdZgYffdg̀admmZYbZmqgcZpd_mqfdpdàmsZXYZdk̀f_Zgc_f̂dmZYfZgYpldam_̀]YaZi]\\Z
[dZ_\\YidnZYaZ_ggYqàZYbZn]bbdfdagdmZ[d̀iddaZ_g̀q_\Zn]pdam]YamZ_anZ̀cdZn]pdam]YamZ]an]g_̀dnZYaZ̀cdZtf_i]âmsZeaoZ
n]bbdfdagdZic]gcZp_oZ[dZbYqanZmc_\\Z[dZmq[p]̀̀dnZ̀YZ̀cdZefgc]̀dg̀ZbYfZfdmY\q̀]YaZ[dbYfdZlfYgddn]âZi]̀cZ̀cdZ�Yf�s

�bZ_Zp]aYfZgc_âdZ]aZ̀cdZ�Yf�Z]mZbYqanZadgdmm_foZnqdZ̀YZ_g̀q_\Zb]d\nZgYan]̀]YamjZ̀cdZ_bbdg̀dnZyq[gYàf_g̀YfZnf_i]âmZYbZ
mqgcZndl_f̀qfdZ̀YZ̀cdZrYàf_g̀YfZbYfZ̀cdZ_llfYv_\ZYbZ̀cdZefgc]̀dg̀Z[dbYfdZp_�]âZ̀cdZgc_âds

~�����������������
wcdZrYàf_g̀ZtYgqpdàmZbYfpZ̀cdZrYàf_g̀ZbYfZrYam̀fqg̀]YasZwcdZrYàf_g̀ZfdlfdmdàmZ̀cdZdà]fdZ_anZ]àd̂f_̀dnZ
_̂fddpdàZ[d̀iddaZ̀cdZl_f̀]dmZcdfd̀YZ_anZmqldfmdndmZlf]YfZad̂Ỳ]_̀]YamjZfdlfdmdà_̀]YamjZYfZ_̂fddpdàmjZd]̀cdfZif]̀̀daZ
YfZYf_\sZwcdZrYàf_g̀Zp_oZ[dZ_pdandnZYfZpYn]b]dnZYa\oZ[oZ_Z�Yn]b]g_̀]YasZwcdZrYàf_g̀ZtYgqpdàmZmc_\\ZaỲZ[dZ
gYam̀fqdnZ̀YZgfd_̀dZ_ZgYàf_g̀q_\Zfd\_̀]Yamc]lZYbZ_aoZ�]anZ[d̀iddaZ_aoZldfmYamZYfZdà]̀]dmZỲcdfZ̀c_aZ̀cdZhiadfZ_anZ̀cdZ
rYàf_g̀Yfs

~��� �����¡��¢
wcdZ̀dfpZx�Yf�xZpd_amZ̀cdZgYam̀fqg̀]YaZ_anZmdfv]gdmZfd�q]fdnZ[oZ̀cdZrYàf_g̀ZtYgqpdàmjZicd̀cdfZgYpl\d̀dnZYfZ
l_f̀]_\\oZgYpl\d̀dnjZ_anZ]ag\qndmZ_\\ZỲcdfZ\_[YfjZp_̀df]_\mjZd�q]lpdàjZ_anZmdfv]gdmZlfYv]ndnZYfZ̀YZ[dZlfYv]ndnZ[oZ̀cdZ
rYàf_g̀YfZ̀YZbq\b]\\Z̀cdZrYàf_g̀YfumZY[\]̂_̀]YamsZwcdZ�Yf�Zp_oZgYam̀]̀q̀dZ̀cdZicY\dZYfZ_Zl_f̀ZYbZ̀cdZ�fY�dg̀s

~���£�¤�¥��¦§���¥��̈�©��ª«��
�am̀fqpdàmZYbZydfv]gdZ_fdZfdlfdmdà_̀]YamjZ]aZ_aoZpdn]qpZYbZdklfdmm]YaZaYiZ�aYiaZYfZ\_̀dfZndvd\YldnjZYbZ̀cdZ̀_â][\dZ
_anZ]à_â][\dZgfd_̀]vdZiYf�ZldfbYfpdnZ[oZ̀cdZefgc]̀dg̀Z_anZ̀cdZefgc]̀dg̀umZgYamq\̀_àmZqandfZ̀cd]fZfdmldg̀]vdZ
lfYbdmm]Ya_\Zmdfv]gdmZ_̂fddpdàmsZ�am̀fqpdàmZYbZydfv]gdZp_oZ]ag\qndjZi]̀cYq̀Z\]p]̀_̀]YajZm̀qn]dmjZmqfvdomjZpYnd\mjZ
m�d̀gcdmjZnf_i]âmjZmldg]b]g_̀]YamjZ_anZỲcdfZm]p]\_fZp_̀df]_\ms

~���¬�®���¥�«̄���°�¦¥���̈�±��®«�²¥³�©̄��«̈«���«��¥���°������¤�¥��¦§���¥��̈�©��ª«��
~���¬��ZwcdZefgc]̀dg̀Z_anZ̀cdZefgc]̀dg̀umZgYamq\̀_àmZmc_\\Z[dZnddpdnZ̀cdZ_q̀cYfmZ_anZYiadfmZYbZ̀cd]fZfdmldg̀]vdZ
�am̀fqpdàmZYbZydfv]gdjZ]ag\qn]âZ̀cdZtf_i]âmZ_anZyldg]b]g_̀]YamjZ_anZi]\\Zfd̀_]aZ_\\ZgYppYaZ\_ijZm̀_̀q̀YfoZ_anZỲcdfZ
fdmdfvdnZf]̂c̀mZ]aZ̀cd]fZ�am̀fqpdàmZYbZydfv]gdjZ]ag\qn]âZgYlof]̂c̀msZwcdZrYàf_g̀YfjZyq[gYàf_g̀YfmjZ
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WXYZ[XY\]̂_̀a\_]̀[bcâdc[Xeefgh̀[c[iaffĉ]_c]ĵc]̀c\fagkcac\]el̀gmi_cĝc_ihcn̂[_̀Xkĥ_[c]ocWh̀pg\hqcWXYkg__afc]̀c
dg[_̀gYX_g]̂c_]ckhh_c]oog\gafc̀hmXfa_]̀lc̀hrXg̀hkĥ_[c]̀co]̀c]_ih̀ceX̀e][h[cĝc\]̂ ĥ\_g]̂cjg_ic_ihcs̀]th\_cg[ĉ]_c_]cYhc
\]̂[_̀Xhdca[ceXYfg\a_g]̂cĝcdh̀]ma_g]̂c]oc_ihcù\ig_h\_v[c]̀cù\ig_h\_v[c\]̂[Xf_â_[vc̀h[h̀phdc̀gmi_[q

wxyz{z|c}ihc~]̂_̀a\_]̀bcWXY\]̂_̀a\_]̀[bcWXYZ[XY\]̂_̀a\_]̀[câdc[Xeefgh̀[càhcaX_i]̀g�hdc_]cX[hcâdc̀hè]dX\hc_ihc
n̂[_̀Xkĥ_[c]ocWh̀pg\hcè]pgdhdc_]c_ihkbc[XYth\_c_]c_ihcè]_]\]f[ch[_aYfg[ihdceX̀[Xâ_c_]cWh\_g]̂[c�q�câdc�q�bc[]fhflc
âdch�\fX[gphflco]̀ch�h\X_g]̂c]oc_ihc�]̀�qcuffc\]egh[ckadhcX̂dh̀c_ig[caX_i]̀g�a_g]̂c[iaffcYhàc_ihc\]el̀gmi_ĉ]_g\hbcgoc
âlbc[i]ĵc]̂c_ihcn̂[_̀Xkĥ_[c]ocWh̀pg\hqc}ihc~]̂_̀a\_]̀bcWXY\]̂_̀a\_]̀[bcWXYZ[XY\]̂_̀a\_]̀[bcâdc[Xeefgh̀[ckalĉ]_c
X[hc_ihcn̂[_̀Xkĥ_[c]ocWh̀pg\hc]̂c]_ih̀cè]th\_[c]̀co]̀caddg_g]̂[c_]c_ig[cs̀]th\_c]X_[gdhc_ihc[\]ehc]oc_ihc�]̀�cjg_i]X_c
_ihc[eh\gog\cj̀g__ĥc\]̂[ĥ_c]oc_ihc�ĵ h̀bcù\ig_h\_câdc_ihcù\ig_h\_v[c\]̂[Xf_â_[q

wxyz�x�������x����x���x���x������������
}ihceà_gh[c[iaffcam̀hhcXe]̂cè]_]\]f[cm]ph̀̂ ĝmc_ihc_̀â[kg[[g]̂câdcX[hc]ocn̂[_̀Xkĥ_[c]ocWh̀pg\hc]̀câlc]_ih̀c
ĝo]̀ka_g]̂c]̀cd]\Xkĥ_a_g]̂cĝcdgmg_afco]̀kqc}ihceà_gh[cjgffcX[hcunuc�]\Xkĥ_c����������bc�Xgfdĝmc
n̂o]̀ka_g]̂c�]dhfĝmcâdc�gmg_afc�a_ac��igYg_bc_]ch[_aYfg[ic_ihcè]_]\]f[co]̀c_ihcdhphf]ekĥ_bcX[hbc_̀â[kg[[g]̂bcâdc
h�\iâmhc]ocdgmg_afcda_aq

wxyzyx ¡������x¢�£��������x¤�����x���x���x¥�����¦�
ûlcX[hc]obc]̀c̀hfgâ\hc]̂bcaffc]̀cace]̀_g]̂c]ocacYXgfdĝmcĝo]̀ka_g]̂ck]dhfcjg_i]X_cam̀hhkĥ_c_]cè]_]\]f[cm]ph̀̂ ĝmc
_ihcX[hc]obcâdc̀hfgâ\hc]̂bc_ihcĝo]̀ka_g]̂c\]̂_aĝhdcĝc_ihck]dhfcâdcjg_i]X_ciapĝmc_i][hcè]_]\]f[c[h_co]̀_icĝcunuc
�]\Xkĥ_c����������bc�Xgfdĝmcn̂o]̀ka_g]̂c�]dhfĝmcâdc�gmg_afc�a_ac��igYg_bcâdc_ihc̀hrXg[g_hcunuc�]\Xkĥ_c
§���������bcs̀]th\_c�Xgfdĝmcn̂o]̀ka_g]̂c�]dhfĝmcs̀]_]\]fc̈]̀kbc[iaffcYhca_c_ihcX[ĝmc]̀c̀hflĝmceà_lv[c[]fhc̀g[�c
âdcjg_i]X_cfgaYgfg_lc_]c_ihc]_ih̀ceà_lcâdcg_[c\]̂_̀a\_]̀[c]̀c\]̂[Xf_â_[bc_ihcaX_i]̀[c]obc]̀c\]̂_̀gYX_]̀[c_]bc_ihcYXgfdĝmc
ĝo]̀ka_g]̂ck]dhfbcâdcha\ic]oc_ihg̀camĥ_[câdchkef]lhh[q

wxyz©xª�«���¬����
}ihcĝpafgdg_lc]ocâlcè]pg[g]̂c]oc_ihc~]̂_̀a\_c�]\Xkĥ_[c[iaffĉ]_cĝpafgda_hc_ihc~]̂_̀a\_c]̀cg_[c̀hkaĝĝmc
è]pg[g]̂[qcnocg_cg[cdh_h̀kĝhdc_ia_câlcè]pg[g]̂c]oc_ihc~]̂_̀a\_c�]\Xkĥ_[cpg]fa_h[câlcfajbc]̀cg[c]_ih̀jg[hcĝpafgdc]̀c
X̂ĥo]̀\haYfhbc_iĥc_ia_cè]pg[g]̂c[iaffcYhc̀hpg[hdc_]c_ihch�_ĥ_ĉh\h[[àlc_]cka�hc_ia_cè]pg[g]̂cfhmafcâdc
ĥo]̀\haYfhqcn̂c[X\ic\a[hc_ihc~]̂_̀a\_c�]\Xkĥ_[c[iaffcYhc\]̂[_̀Xhdbc_]c_ihcoXffh[_ch�_ĥ_ceh̀kg__hdcYlcfajbc_]cmgphc
hooh\_c_]c_ihceà_gh[vcĝ_ĥ_g]̂[câdceX̀e][h[cĝch�h\X_ĝmc_ihc~]̂_̀a\_q

wxyz®x̄���¦�
wxyz®z°c��\he_ca[c]_ih̀jg[hcè]pgdhdcĝcWh\_g]̂c�q±q�bcjih̀hc_ihc~]̂_̀a\_c�]\Xkĥ_[c̀hrXg̀hc]̂hceà_lc_]ĉ]_golc]̀c
mgphĉ]_g\hc_]c_ihc]_ih̀ceà_lbc[X\iĉ]_g\hc[iaffcYhcè]pgdhdcĝcj̀g_ĝmc_]c_ihcdh[gm̂a_hdc̀hèh[ĥ_a_gphc]oc_ihceà_lc_]c
ji]kc_ihĉ]_g\hcg[cadd̀h[[hdcâdc[iaffcYhcdhhkhdc_]ciaphcYhĥcdXflc[h̀phdcgocdhfgph̀hdcĝceh̀[]̂bcYlckagfbcYlc\]X̀gh̀bc
]̀cYlchfh\_̀]̂g\c_̀â[kg[[g]̂cĝca\\]̀dâ\hcjg_icunuc�]\Xkĥ_c����������bc�Xgfdĝmcn̂o]̀ka_g]̂c�]dhfĝmcâdc
�gmg_afc�a_ac��igYg_bcgoc\]kefh_hdbc]̀ca[c]_ih̀jg[hc[h_co]̀_icYhf]j²
³́µ¶·̧¹º»¶̧¹¼½¶¾½¶¼¿¿·»À¼½¿º¶Á¾̧¹¶ẤÂ¶Ã·¿ÄÅº½̧¶ÆÇÈÉÊÇÈËÉÌ¶¾½Íº»̧¶»ºÎÄ¾»ºÅº½̧Í¶µ·»¶ÀºÏ¾Ðº»¾½Ñ¶Ò·̧¾¿º¶¾½¶ºÏº¿̧»·½¾¿¶
µ·»Å¼̧¶ÍÄ¿¹¶¼Í¶½¼ÅºÌ¶̧¾̧Ïº¶¼½À¶ºÅ¼¾Ï¶¼ÀÀ»ºÍÍ¶·µ¶̧¹º¶»º¿¾Ó¾º½̧¶¼½À¶Á¹º̧¹º»¶¼½À¶¹·Á¶̧¹º¶ÍÔÍ̧ºÅ¶Á¾ÏÏ¶Õº¶»ºÎÄ¾»ºÀ¶̧·¶
Ñº½º»¼̧º¶¼¶»º¼À¶»º¿º¾Ó̧¶µ·»¶̧¹º¶̧»¼½ÍÅ¾ÍÍ¾·½Ö×

cc

wxyz®z|cØ]_g\hc]oc~fagk[c[iaffcYhcè]pgdhdcĝcj̀g_ĝmcâdc[iaffcYhcdhhkhdc_]ciaphcYhĥcdXflc[h̀phdc]̂flcgocdhfgph̀hdc_]c
_ihcdh[gm̂a_hdc̀hèh[ĥ_a_gphc]oc_ihceà_lc_]cji]kc_ihĉ]_g\hcg[cadd̀h[[hdcYlc\h̀_goghdc]̀c̀hmg[_h̀hdckagfbc]̀cYlc\]X̀gh̀c
è]pgdĝmcè]]oc]ocdhfgph̀lq

wxyz°Ùx¥��������Ú�Ûx�£x�Ú�xÜ������
�ih̀hc_ihc~]̂_̀a\_cg[cYa[hdc]̂c_ihc~][_c]oc_ihc�]̀�cefX[c_ihc~]̂_̀a\_]̀v[c̈hhbcjg_ic]̀cjg_i]X_cac§Xàâ_hhdc
�a�gkXkcs̀g\hbc_ihc~]̂_̀a\_]̀ca\\he_[c_ihc̀hfa_g]̂[igec]oc_̀X[_câdc\]̂ogdĥ\hch[_aYfg[ihdcYlc_ig[cum̀hhkĥ_câdc
\]pĥâ_[cjg_ic_ihc�ĵ h̀c_]c\]]eh̀a_hcjg_ic_ihcù\ig_h\_câdch�h̀\g[hc_ihc~]̂_̀a\_]̀v[c[�gffcâdctXdmkĥ_cĝc
oX̀_ih̀ĝmc_ihcĝ_h̀h[_[c]oc_ihc�ĵ h̀Ýc_]coX̀̂ g[ichoog\gĥ_cYX[ĝh[[cadkĝg[_̀a_g]̂câdc[Xeh̀pg[g]̂Ýc_]coX̀̂ g[ica_caffc
_gkh[câcadhrXa_hc[Xeeflc]ocj]̀�h̀[câdcka_h̀gaf[Ýcâdc_]ceh̀o]̀kc_ihc�]̀�cĝcâch�ehdg_g]X[câdch\]̂]kg\afckâ ĥ̀c
\]̂[g[_ĥ_cjg_ic_ihc�ĵ h̀v[cĝ_h̀h[_[qc}ihc�ĵ h̀cam̀hh[c_]coX̀̂ g[icâdcaeè]phbcĝcac_gkhflckâ ĥ̀bcĝo]̀ka_g]̂c
h̀rXg̀hdcYlc_ihc~]̂_̀a\_]̀câdc_]cka�hcealkĥ_[c_]c_ihc~]̂_̀a\_]̀cĝca\\]̀dâ\hcjg_ic_ihc̀hrXg̀hkĥ_[c]oc_ihc
~]̂_̀a\_c�]\Xkĥ_[q
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XYZ[\\]̂__̀àbĉd]_ef̀c̀àbcg

hZ[\\[\ijklimnoplqjirijstimuvwtxyiz{iystiyvy|}ixv~{yu�xyzv~iv�i�szxsiysti�vu�i�tu�vu�t�i�~�tuiystiqv~yu|xyi
�vx��t~y{i�|�i�tiysti�sv}tivui|i�|uyi|~�i�szxsi�|�iz~x}��tixv~{yu�xyzv~i��iystio�~tuivui��i{t�|u|ytixv~yu|xyvu{i
|~�i|{i�|�i�ti�t�z~t�iz~i�txyzv~i��������i��i���

hZ[\\[�ijklimnoplqji������irijstimuvwtxyi�|~�|}iz{i|i�v}��ti|{{t��}t�i�vuiysti�vu�i�szxsi�|�iz~x}��tiysti
�z��z~�iut��zut�t~y{�i{|��}ti�vu�{�iqv~�zyzv~{iv�iystiqv~yu|xyi|~�i��txz�zx|yzv~{�

hZ[\\[�i���l�����iii�ixs|~�tiyviystiqv~yu|xyi�vx��t~y{iz{{�t�i��i�uxszytxyi�zysio�~tu�{i|��uv�|}i�uzvuiyviysti
t�tx�yzv~iv�iysti��utt�t~yi|~�i{�txz�zx|}}�i}z{yt�iz~iysti��utt�t~y�

hZ[\\[�i��jln��jl�i�i�|uz|yzv~iz~iqv~yu|xyiut��zut�t~y{iv~i�szxsi|i{t�|u|yti�uzxtiz{iyvi�tiutxtz�t�i��iystio�~tui
|{i|i�|uyiv�iysti�z��i��iysti�}ytu~|ytiz{i|xxt�yt�iz~i�uzyz~�i��iystio�~tu�iysti�|uz|yzv~iz{iyst~i|i�|uyiv�iystiqv~yu|xyi|~�i
ysti|�v�~yiv�i�v~t�i��vyt�iyvi�ti|��t�ivui�t��xyt�i�uv�iysti�|{ti�z�iz{iy|�t~iz~yvi|xxv�~yiz~i�tytu�z~z~�iysti
qv~yu|xyi����

hZ[\\[ imno¡��l�ijstijtu�i¢�uv�z�t¢i{s|}}i�t|~i��u~z{si|~�iz~{y|}}ixv��}tyti|~�iut|��i�vui{|�ti|~�iut��}|ui�{ti
|~��vuiv�tu|yzv~iv�iystizyt��i�|ytuz|}ivui{tu�zxtiz~�zx|yt��

hZ[\\[£i����q�jl�i���i�ko���i�s|}}i�t|~i|{i�ty|z}t��i{xst��}t��ivuix|}}t�i�vuiz~iystiqv~yu|xyi�vx��t~y{�

hZ[\\[Zi����lj����iii��}}tyz~{i|uti�uzyyt~ivui�u|�szxiz~{yu��t~y{iz{{�t�i��iysti�uxszytxyi|�ytuiystit�tx�yzv~iv�iysti
qv~yu|xyi�szxsi�v�z��ivuiz~ytu�utyiysti�z��z~�i�vx��t~y{�iz~x}��z~�iysti�u|�z~�{i|~�i��txz�zx|yzv~{�i��i|��zyzv~{�i
�t}tyzv~{�ix}|uz�zx|yzv~{ivuixvuutxyzv~{�

hZ[\\[¤ijstiytu�{i¢¥�o��l�¦l�¢i¢nlqo¦��§l¢i|~�i¢���qo¡ln¢�iystzuiut{�txyz�ti�tuz�|yz�t{i|~�i{z�z}|ui
ytu�{iz~iystiqv~yu|xyi�vx��t~y{�i|{i�{t�iz~iut�tut~xtiyviystiqv~yu|xyvu�i{s|}}i�tiz~ytu�utyt�iyvi�t|~iys|yi�szxsiysti
qv~yu|xyvui�~v�{ïvui{sv�}�i�~v�©�iutxv�~zªt{ïvui{sv�}�iutxv�~zªt©i|~�i�z{xv�tu{ïvui{sv�}�i�z{xv�tu©iz~it�tuxz{z~�i
ystix|ut�i{�z}}�i|~�i�z}z�t~xtiut��zut�i��iystiqv~yu|xyi�vx��t~y{�i�~|}v�v�{}��iystit��ut{{zv~i¢ut|{v~|�}�iz~�tu|�}t¢i
|~�i{z�z}|uiytu�{iz~iystiqv~yu|xyi�vx��t~y{i{s|}}i�tiz~ytu�utyt�iyvi�t|~iut|{v~|�}�iz~�tu|�}ti��i|ixv~yu|xyvui�|�z}z|ui
�zysiystimuvwtxyi|~�it�tuxz{z~�iystix|ut�i{�z}}i|~�i�z}z�t~xtiut��zut�iv�iystiqv~yu|xyvui��iystiqv~yu|xyi�vx��t~y{�

h]Z[\\[«ijsti�su|{ti¢mln���jl�j�¬i����¢i|~�ivystui{z�z}|uit��ut{{zv~{�i|{i�{t�iz~iut�tut~xtiyviystiqv~yu|xyvu�i
{s|}}i�tiz~ytu�utyt�iyvi�t|~i|~�ixv��z~|yzv~iv�i|xy{i|~�iv�z{{zv~{�i�szxsix|�{t{iystio�~tuivui�uxszytxyiyvi
ut|{v~|�}�ixv~x}��tiys|yiystiqv~yu|xyvui�z}}i~vyixv��}tytiysti�vu�i�zysz~iystiqv~yu|xyijz�t�i�vuiystiqv~yu|xyi���ivui
z~i{��{y|~yz|}ixv��}z|~xti�zysiystiut��zut�t~y{iv�iystiqv~yu|xyi�vx��t~y{�

h]Z[\\[\®iri�stut�tuiut��zut�i��iystixv~yt�y�i|~�i�t~�tui{s|}}iz~x}��tiystivystui�t~�tu�iysti{z~��}|ui{s|}}iz~x}��tiysti
�}�u|}�i|~�iysti�}�u|}i{s|}}iz~x}��tiysti{z~��}|u�il|xsi�t�z~t�iytu�istutz~i�|�i�ti�{t�iz~izy{i{z~��}|uivui�}�u|}i�vu�i
�stystuivui~vyi{vi�t�z~t��

h]Z[\�iqo���l�j����j¬�m����qiqo�����q�j�o��i���i��li���i���q�o��nlioimnoplqji
��on��j�o�

�~�i���}zxixv���~zx|yzv~{ivui�z{x}v{�utiv�i�|ytuz|}{ivuiz~�vu�|yzv~i�zysiut{�txyiyviystimuvwtxyi��iystiqv~yu|xyvui|~�i
ystzuit��}v�tt{i|~�i���xv~yu|xyvu{iut}|yt�iyviysz{it~�|�t�t~y�it�xt�yi|{iut��zut�i��i}|��i{s|}}i�ti{��wtxyiyviysti
o�~tu�{i�uzvui�uzyyt~i|��uv�|}�iz~x}��z~��i�zysv�yi}z�zy|yzv~�i|~�i�uv�vyzv~|}�i�|u�tyz~��i�t�z|ivuivystui�|ytuz|}ivui
z~�vu�|yzv~iut}|yt�iyviystio�~tuivuiystimuvwtxy�ijstiqv~yu|xyvui|~�izy{it��}v�tt{i|~�i���xv~yu|xyvu{istut��i|�utt{iyvi
z~�t�~z��i|~�isv}�iystio�~tuis|u�}t{{i�uv�i|~�i|�|z~{yi|~�ixv{y�i�|�|�t�i}z|�z}zy��i}v{{ivuix}|z�i|uz{z~�i�uv�i
�zv}|yzv~iv�iysti�vut�vz~��ijstiqv~yu|xyvui{s|}}i{�txz�zx|}}�ix|�{ti|}}i���xv~yu|xyvu{ivui|~�ivystui�tu{v~{i�vuit~yzyzt{i
�tu�vu�z~�i|~�i{tu�zxt{�ivui��u~z{sz~�i|~�i�|ytuz|}{ivuit��z��t~y�i�vuiysti�vu�iyvi�|uu|~yi|~�iut�ut{t~yi|}}izyt�{i{tyi
�vuysiz~iysz{im|u|�u|�s�ijstiut�ut{t~y|yzv~i|~�i�|uu|~y�ixv~y|z~t�iz~iysz{im|u|�u|�si{s|}}i{�u�z�tiystixv��}tyti
�tu�vu�|~xtiv�iysti�vu�ivuit|u}ztuiytu�z~|yzv~iv�iysz{i��utt�t~y�
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XYZ[\]̂_̀abcdêcd̂abf̂g̀dahijâk̀jlmfdan̂nbioôhfocfpf̂idq̂g̀dahijàĥrh̀m̂j̀msocidjf̂tcab̂idq̂naialàhq̂
hfulchfmfdav̂cdjolwcdêab̀nf̂j̀daicdfŵcd̂_ft̂x̀hŷzaiaf̂{wljiac̀d̂|it̂}~��~�

�������Y�YYY�����
XY�[\Y�����������Y���Y��������Y��������Y��Y���Y�����
XY�[\[\̂�hc̀ĥà̂j̀mmfdjfmfdầr̂abf̂  h̀yv̂iâabf̂thcaafd̂hfulfnâ¡q̂abf̂g̀dahijàhv̂abf̂¢tdfĥnbioôrlhdcnb̂à̂abf̂
g̀dahijàĥhfiǹdi¡of̂fpcwfdjf̂abiâabf̂¢tdfĥbin̂miwf̂rcdidjciôihhidefmfdan̂à̂rlorcoôabf̂¢tdfh£n̂̀¡oceiac̀dn̂
ldwfĥabf̂g̀dahija�̂¤bf̂g̀dahijàĥnbioôbipf̂d̀^̀¡oceiac̀d̂à̂j̀mmfdjf̂abf̂  h̀ŷldacôabf̂¢tdfĥsh̀pcwfn̂nljb̂
fpcwfdjf�̂¥r̂j̀mmfdjfmfdầr̂abf̂  h̀ŷcn̂wfoiqfŵldwfĥabcn̂zfjac̀d̂�����v̂abf̂g̀dahijâ¤cmf̂nbioô¡f̂f¦afdwfŵ
issh̀shciafoq�

XY�[\[§̂¤bf̂¢tdfĥnbioôrlhdcnb̂ioôdfjfnnihq̂nlhpfqn̂idŵîofeiôwfnjhcsac̀d̂̀ r̂abf̂ncaf�

XY�[\[]̂¤bf̂g̀dahijàĥnbioô¡f̂fdacaofŵà̂hfoq̂̀ d̂abf̂ijjlhijq̂̀ r̂cdr̀hmiac̀d̂rlhdcnbfŵ¡q̂abf̂¢tdfĥ¡lânbioô
f¦fhjcnf̂sh̀sfĥshfjilac̀dn̂hfoiacdêà̂abf̂nirf̂sfhr̀hmidjf̂̀ r̂abf̂  h̀y�

XY�[\[̈̂{¦jfsâr̀ĥsfhmcan̂idŵrffn̂abiâihf̂abf̂hfns̀dnc¡cocaq̂̀ r̂abf̂g̀dahijàĥldwfĥabf̂g̀dahijâk̀jlmfdanv̂
cdjolwcdêab̀nf̂hfulchfŵldwfĥzfjac̀d̂©�ª��v̂abf̂¢tdfĥnbioônfjlhf̂idŵsiq̂r̀ĥ̀abfĥdfjfnnihq̂issh̀pionv̂
finfmfdanv̂innfnnmfdanv̂idŵjbihefn̂hfulchfŵr̀ĥabf̂j̀dnahljac̀dv̂lnfv̂̀ĥ̀jjlsidjq̂̀ r̂sfhmidfdânahljalhfn̂̀ĥr̀ĥ
sfhmidfdâjbidefn̂cd̂f¦cnacdêrijcocacfn�

XY�[§Y�����«�Y��¬��Y��Y���Y���Y���®
¥r̂abf̂g̀dahijàĥricon̂à̂j̀hhfjâ  h̀ŷtbcjb̂cn̂d̀âcd̂ijj̀hwidjf̂tcab̂abf̂hfulchfmfdan̂̀r̂abf̂g̀dahijâk̀jlmfdanv̂̀ĥ
hfsfiafwoq̂ricon̂à̂jihhq̂̀ lâabf̂  h̀ŷcd̂ijj̀hwidjf̂tcab̂abf̂g̀dahijâk̀jlmfdanv̂v̂̀ĥricon̂̀ĥhfrlnfn̂à̂sh̀pcwf̂î
nlrrcjcfdâim̀ ldầr̂sh̀sfhoq̂nlsfhpcnfŵidŵj̀ h̀wcdiafŵoi¡̀hv̂miafhcionv̂̀ĥfulcsmfdâǹîn̂à̂sfhmcâabf̂¢tdfĥà̂
hfiǹdi¡oq̂cdrfĥabiâabf̂g̀dahijàĥtcoôd̀â¡f̂i¡of̂à̂j̀msofaf̂abf̂  h̀ŷtcabcd̂abf̂g̀dahijâ¤cmf̂̀ĥricon̂à̂hfm̀ pfv̂
¡̀dŵ̀ ĥwcnjbihef̂̄tcabcd̂abchaq̂̄~°±̂wiqn̂irafĥijaliôd̀acjf̂̀ ĥd̀acjf̂slhnlidâbfhfà̂rh̀m̂abf̂¢tdfĥ̀ĥabf̂
²hjbcafja±̂idq̂ocfd̂rcofŵls̀d̂¢tdfh£n̂sh̀sfhaq̂¡q̂idq̀df̂joicmcdê¡qv̂abh̀lebv̂̀ĥldwfĥg̀dahijàhv̂̀ĥwcnhfeihwn̂
abf̂cdnahljac̀dn̂̀r̂²hjbcafjầĥ¢tdfĥtbfd̂¡infŵls̀d̂abf̂hfulchfmfdan̂̀r̂abf̂g̀dahijâk̀jlmfdanv̂abf̂¢tdfĥmiq̂
cnnlf̂îthcaafd̂̀ hwfĥà̂abf̂g̀dahijàĥà̂nàŝabf̂  h̀yv̂̀ĥidq̂s̀hac̀d̂abfhf̀rv̂ldacôabf̂jilnf̂r̀ĥnljb̂̀ hwfĥcn̂
focmcdiafw³̂b̀tfpfhv̂abf̂hcebầr̂abf̂¢tdfĥà̂nàŝabf̂  h̀ŷnbioôd̀âecpf̂hcnf̂à̂îwlaq̂̀ d̂abf̂sihầr̂abf̂¢tdfĥà̂
f¦fhjcnf̂abcn̂hcebâr̀ĥabf̂¡fdfrcầr̂abf̂g̀dahijàĥ̀ĥidq̂̀ abfĥsfhǹd̂̀ ĥfdacaq�

XY�[]Y�����«�Y��¬��Y��Y����́Y���Y���Y���®

¥r̂abf̂g̀dahijàĥwfriloan̂̀ĥ̀abfhtcnf̂dfeofjan̂à̂jihhq̂̀lâabf̂  h̀ŷcd̂ijj̀hwidjf̂tcab̂abf̂g̀dahijâk̀jlmfdan̂idŵ
ricon̂tcabcd̂îabhff̂̄~±̂wiq̂sfhc̀ŵirafĥabf̂frrfjacpf̂wiaf̂̀ r̂d̀acjf̂rh̀m̂abf̂¢tdfĥà̂j̀mmfdjf̂à̂j̀hhfjâidŵ
abfhfirafĥwcocefdaoq̂j̀dacdlf̂à̂j̀hhfjânljb̂wfriloan̂̀ĥà̂ àbfhtcnf̂sh̀sfhoq̂jihhq̂̀ lânljb̂  h̀yv̂abf̂¢tdfĥmiq̂
ecpf̂înfj̀dŵd̀acjf̂idwv̂cd̂abf̂fpfdâabiâtcabcd̂abhff̂̄~±̂wiqn̂r̀oòtcdêabf̂frrfjacpf̂wiaf̂̀ r̂nljb̂nfj̀dŵd̀acjf̂abf̂
g̀dahijàĥj̀dacdlfn̂à̂ricôà̂j̀mmfdjf̂à̂j̀hhfjâidŵabfhfirafĥwcocefdaoq̂j̀dacdlf̂à̂j̀hhfjânljb̂wfriloan̂̀ĥà̂
àbfhtcnf̂sh̀sfhoq̂jihhq̂̀ lânljb̂  h̀yv̂abf̂¢tdfhv̂tcab̀lâshfµlwcjf̂à̂ àbfĥhfmfwcfn̂abf̂¢tdfĥmiq̂bipfv̂miq̂
j̀hhfjânljb̂wfriloan̂idŵjihhq̂̀ lânljb̂  h̀y�

¥d̂nljb̂jinf̂id̂issh̀shciaf̂gbidef̂¢hwfĥnbioô¡f̂cnnlfŵwfwljacdêrh̀m̂siqmfdan̂abfd̂̀ ĥabfhfirafĥwlf̂abf̂
g̀dahijàĥabf̂j̀nầr̂j̀hhfjacdênljb̂wfrcjcfdjcfnv̂cdjolwcdêj̀msfdniac̀d̂̀ r̂abf̂²hjbcafjav̂idŵnljb̂g̀dnloaidan̂
tb̀nf̂sihacjcsiac̀d̂cn̂wffmfŵdfjfnnihq̂¡q̂abf̂¢tdfĥ̀ĥ²hjbcafjav̂r̀ĥiwwcac̀diônfhpcjfn̂idŵf¦sfdnfn̂miwf̂
dfjfnnihq̂¡q̂nljb̂wfriloav̂dfeofjầĥricolhf�
¥r̂siqmfdan̂abfd̂̀ ĥabfhfirafĥwlf̂abf̂g̀dahijàĥihf̂d̀ânlrrcjcfdâà̂j̀pfĥnljb̂im̀ ldanv̂abf̂g̀dahijàĥnbioôsiq̂abf̂
wcrrfhfdjf̂à̂abf̂¢tdfh�

�[̈Y�����«�Y��¶·�Y��Y�̧¹��
¤bf̂g̀dahijàĥnbioôyffŝrloôidŵijjlhiaf̂hfj̀hwn̂̀r̂ioôj̀nan̂cdjlhhfŵidŵcafmn̂¡coofŵcd̂j̀ddfjac̀d̂tcab̂abf̂
sfhr̀hmidjf̂̀ r̂abf̂  h̀yv̂tbcjb̂hfj̀hwn̂nbioô¡f̂̀sfd̂à̂ilwcâ¡q̂abf̂¢tdfĥ̀ĥcan̂ilab̀hcºfŵhfshfnfdaiacpfn̂wlhcdê
sfhr̀hmidjf̂̀ r̂abf̂  h̀ŷidŵldacôabhff̂̄~±̂qfihn̂irafĥ»cdiô�iqmfda�̂¥d̂iwwcac̀dv̂abf̂g̀dahijàĥnbioômiyf̂câî
j̀dwcac̀d̂̀ r̂ioônl¡j̀dahijan̂hfoiacdêà̂abf̂  h̀ŷabiâidq̂idŵioôzl¡j̀dahijàhn̂tcoôyffŝijjlhiaf̂hfj̀hwn̂̀r̂j̀nan̂
cdjlhhfŵidŵcafmn̂¡coofŵcd̂j̀ddfjac̀d̂tcab̂abfcĥt̀hŷidŵabiânljb̂hfj̀hwn̂nbioô¡f̂̀sfd̂à̂ilwcâ¡q̂abf̂¢tdfĥ̀ĥcan̂
ilab̀hcºfŵhfshfnfdaiacpfn̂wlhcdêsfhr̀hmidjf̂̀ r̂abf̂  h̀ŷidŵldacôabhff̂̄~±̂qfihn̂irafĥcan̂j̀msofac̀d�
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WXYZ[X\]̂\_̂X̀aX̀b_\cdXcefĝdXh_iXc\dj̀_dekelêe\d
mnopqrsntuputvtowprxptnrupyqtrz{op|pvxwpo{uo}noqoprxptnop~�xtqvztp��z��oxtupvqopz���{vtr�opvxwpx�tprxp{r�rtvtr�xp��pvx�p
qrsntup��ptnop�}xoqp���psqvxtowprxptnop~�xtqvztp��z��oxtu�p���pvtp{v}p�qp���prxpo��rt��pp�xpx�po�oxtpunv{{ptnop�}xoqp
nv�opz�xtq�{p��oq�pznvqsop���p�qpvx�pqou��xur�r{rt�p��qpz�xutq�ztr�xp�ovxu�p�otn�wu�ptoznxr��ou�puo��oxzoup�qp
�q�zow�qoup�qp��qpuv�ot�p�qozv�tr�xupvxwp�q�sqv�uprxpz�xxoztr�xp}rtnptnop��q��px�t}rtnutvxwrxspvx�p��ptnopqrsntupvxwp
v�tn�qrt�psqvxtowptnop�}xoqprxptnop~�xtqvztp��z��oxtu

hĉe�l\X�XXX�̀ _̂ch�̂ c̀
WX�Z�Xc�����X��X����� ¡�Xi�¡¢£���¤X �¥Xa��¦¥X���¥�����¤X§̈X����� ¡���
WX�Z�Z�p©ªoz�tr�xp��ptnop~�xtqvztp��ptnop~�xtqvzt�qprupvpqo�qouoxtvtr�xptnvtptnop~�xtqvzt�qpnvup�rurtowptnopurto�p�oz��op
soxoqv{{�p�v�r{rvqp}rtnp{�zv{pz�xwrtr�xup�xwoqp}nrznptnop��q�prupt�p�op�oq��q�owpvxwpz�qqo{vtowp�oqu�xv{p��uoq�vtr�xup
}rtnpqo��rqo�oxtup��ptnop~�xtqvztp��z��oxtu�

mnop~�xtqvzt�qpvxwpovznp«��z�xtqvzt�qpunv{{po�v{�vtopvxwpuvtru��ptno�uo{�oupvupt�ptnopz�xwrtr�xupvxwp{r�rtvtr�xup�xwoqp
}nrznptnop��q�prupt�p�op�oq��q�ow�prxz{�wrxs�p}rtn��tp{r�rtvtr�xp���ptnop{�zvtr�x�pz�xwrtr�x�p{v���tpvxwpxvt�qop��ptnop
¬q�oztpurtopvxwpu�qq��xwrxspvqovu®p���psoxoqv{{�p�qo�vr{rxspz{r�vtrzpz�xwrtr�xu�p���pvxtrzr�vtowp{v��qpu���{�pvxwpz�utu�p
�̄�pv�vr{v�r{rt�pvxwpz�utp��p�vtoqrv{u�pt��{upvxwpo��r��oxtpvxwp�°�p�tnoqpur�r{vqpruu�ou�pmnop�}xoqpvuu��oupx�p
qou��xur�r{rt�p�qp{rv�r{rt�p��qptnop�n�urzv{pz�xwrtr�xp�qpuv�ot�p��ptnop¬q�oztpurtop�qpvx�p�tnoqpr��q��o�oxtup{�zvtowp�xp
tnop¬q�oztpurto�p©ªzo�tpvupuotp��qtnprxpyqtrz{op�±�ptnop~�xtqvzt�qpunv{{p�opu�{o{�pqou��xur�{op��qp�q��rwrxspvpuv�op�{vzop
��qptnop�oq��q�vxzop��ptnop��q��pmnop�}xoqpunv{{px�tp�opqo��rqowpt�p�v�opvx�pvw�ut�oxtprxportnoqptnop~�xtqvztp«��p
�qp~�xtqvztpmr�oprxpz�xxoztr�xp}rtnpvx�p�vr{�qop��ptnop~�xtqvzt�qp�qpvx�p«��z�xtqvzt�qpt�pz���{�p}rtnptnop
qo��rqo�oxtup��ptnrup�vqvsqv�np²�����

WX�Z�Z³ṕozv�uoptnop~�xtqvztp��z��oxtupvqopz���{o�oxtvq��ptnop~�xtqvzt�qpunv{{�p�o��qoputvqtrxspovznp��qtr�xp��ptnop
��q��pzvqo��{{�put�w�pvxwpz���vqoptnop�vqr��up~�xtqvztp��z��oxtupqo{vtr�opt�ptnvtp��qtr�xp��ptnop��q��pvup}o{{pvuptnop
rx��q�vtr�xp��qxrunowp��ptnop�}xoqp��qu�vxtpt�p«oztr�xp|�����punv{{ptv�op�ro{wp�ovu�qo�oxtup��pvx�poªrutrxsp
z�xwrtr�xupqo{vtowpt�ptnvtp��qtr�xp��ptnop��q�pvxwpunv{{p��uoq�opvx�pz�xwrtr�xupvtptnopurtopv��oztrxsprt�pmnouop��{rsvtr�xup
vqop��qptnop��q��uop��p�vzr{rtvtrxspz��qwrxvtr�xpvxwpz�xutq�ztr�xp��ptnop~�xtqvzt�qpvxwpvqopx�tp��qptnop��q��uop��p
wruz��oqrxspoqq�qu�p��ruur�xu�p�qprxz�xurutoxzrouprxptnop~�xtqvztp��z��oxtu®pn�}o�oq�ptnop~�xtqvzt�qpunv{{p�q���t{�p
qo��qtpt�ptnopyqznrtoztpvx�poqq�qu�prxz�xurutoxzrou�p�qp��ruur�xupwruz��oqowp��p�qp�vwop�x�}xpt�ptnop~�xtqvzt�qpvupvp
qo��outp��qprx��q�vtr�xprxpu�znp��q�pvuptnopyqznrtoztp�v�pqo��rqo�p�tprupqoz�sxrµowptnvtptnop~�xtqvzt�q¶upqo�ro}prup�vwop
rxptnop~�xtqvzt�q¶upzv�vzrt�pvupvpz�xtqvzt�qpvxwpx�tpvupvp{rzoxuowpwoursxp�q��ouur�xv{p�x{ouup�tnoq}ruopu�ozr�rzv{{�p
�q��rwowprxptnop~�xtqvztp��z��oxtu�

WX�Z�Z·pmnop~�xtqvzt�qprupx�tpqo��rqowpt�pvuzoqtvrxptnvtptnop~�xtqvztp��z��oxtupvqoprxpvzz�qwvxzop}rtnpv��{rzv�{op{v}u�p
utvt�tou�p�qwrxvxzou�pz�wou�pq�{oupvxwpqos�{vtr�xu�p�qp{v}��{p�qwoqup��p���{rzpv�tn�qrtrou�p��tptnop~�xtqvzt�qpunv{{p
�q���t{�pqo��qtpt�ptnopyqznrtoztpvx�px�xz�x��q�rt�pwruz��oqowp��p�qp�vwop�x�}xpt�ptnop~�xtqvzt�qpvupvpqo��outp��qp
rx��q�vtr�xprxpu�znp��q�pvuptnopyqznrtoztp�v�pqo��rqo�

WX�Z³Xd¢̧����¤���X �¥X���¤��¢¡����Xj��¡�¥¢��¤
WX�Z³Z�pmnop~�xtqvzt�qpunv{{pu��oq�ruopvxwpwrqoztptnop��q��p�urxsptnop~�xtqvzt�q¶up�outpu�r{{pvxwpvttoxtr�x�pmnop
~�xtqvzt�qpunv{{p�opu�{o{�pqou��xur�{op��qpvxwpnv�opz�xtq�{p��oqpz�xutq�ztr�xp�ovxu�p�otn�wu�ptoznxr��ou�puo��oxzou�p
vxwp�q�zow�qou�pvxwp��qpz��qwrxvtrxspv{{p��qtr�xup��ptnop��q�p�xwoqptnop~�xtqvzt�p�x{ouuptnop~�xtqvztp��z��oxtupsr�op
�tnoqpu�ozr�rzprxutq�ztr�xupz�xzoqxrxsptnouop�vttoqu�p

mnop~�xtqvzt�qpunv{{po��{��pvpz���otoxtp��{{¹tr�op�q�oztpu��oqrxtoxwoxtpvxwpu�znpxozouuvq�pvuurutvxtup}n�punv{{p�op
rxpvttoxwvxzopvtptnop¬q�oztpurto�pw�qrxsptnop�q�sqouup��ptnop��q�pt�p�q��rwop��qptnopoª�owrtr��upz���{otr�xp��ptnop
��q�®

mnopu��oqrxtoxwoxtpunv{{pqo�qouoxtptnop~�xtqvzt�q�pvxwpz����xrzvtr�xupsr�oxpt�ptnopu��oqrxtoxwoxtpunv{{p�opvup�rxwrxsp
vupr�psr�oxpt�ptnop~�xtqvzt�q�p����qtvxtpz����xrzvtr�xupunv{{p�opz�x�rq�owprxp}qrtrxs�p�tnoqpz����xrzvtr�xupunv{{p�op
ur�r{vq{�pz�x�rq�owp�xp}qrttoxpqo��outprxpovznpzvuo�

º�qtnoq�ptnopu��oqrxtoxwoxtpunv{{px�tp�opznvxsowpoªzo�tp}rtnptnopz�xuoxtp��ptnop�}xoqp�qpyqznrtozt�p}nrznpz�xuoxtp
unv{{px�tp�op�xqovu�xv�{�pwoxrowp�qpwo{v�ow�p�x{ouuptnopu��oqrxtoxwoxt�p�qpu�znpvuurutvxtp�qpvuurutvxtu�p�q��oupt�p�op
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WXYZ[\Y]Ẑ[_̀ab[_b[cdb\Xe\f\eWZgbh_X[̀Ẑ[_̀bZXeb̂dZYdYb[_bidb\bbbc\Ybdjkg_albc_mdfd̀b[cdbYWkd̀\X[dXedX[bYcZggbidb
ĉZXndebWk_Xb̀doWdY[b_]b[cdbpmXd̀qb]_̀bn__eb̂ZWYdbYc_mXr

scd̀db[cdbh_X[̀Ẑ[bt_̂WjdX[Yb̀d]d̀b[_bkZ̀[\̂WgZ̀b̂_XY[̀Ŵ[\_XbjdZXYqbjd[c_eYqb[d̂cX\oWdYqbYdoWdX̂dYb_̀
k̀_̂deẀdYb_̀b\Xe\̂Z[db_̀b\jkgab[cZ[bYŴcbZ̀db[_bidbWYdeb\Xb[cdbs_̀uqbYŴcb̀d]d̀dX̂db\Yb\X[dXedeb_Xgab[_b\Xe\̂Z[db[cZ[b[cdb
_kd̀Z[\_XYb_]b[cdbh_X[̀Ẑ[_̀bYcZggbidbYŴcbZYb[_bk̀_eŴdbZ[bgdZY[b[cdboWZg\[ab_]bm_̀ub\jkg\debiab[cdb_kd̀Z[\_XYb
edŶ̀\ideqbiW[b[cdbẐ[WZgbed[d̀j\XZ[\_Xb_]bmcd[cd̀b_̀bX_[b[cdbedŶ̀\ideb_kd̀Z[\_XYbjZabidbYZ]dgabZXebYW\[Zigab
djkg_adeb_Xb[cdbs_̀ubYcZggbidb[cdbY_gdb̀dYk_XY\i\g\[ab_]b[cdbh_X[̀Ẑ[_̀r

vwxyzy{y{b|cdbh_X[̀Ẑ[_̀bYcZggqbk̀\_̀b[_bY[Z̀[b_]bZXabk_̀[\_Xb_]b[cdbs_̀u}
~� d̀f\dmbZXabYkd̂\]\deb̂_XY[̀Ŵ[\_Xb_̀b\XY[ZggZ[\_Xbk̀_̂deẀdYqb\X̂gWe\Xnb[c_YdbZYbjZabidb

d̀̂_jjdXedebiab[cdbk̀_k_YdebjZXW]Ẑ[Ẁd̀�Y�l
~� Zef\Ydb[cdb�̀ ĉ\[d̂[qb\Xbm̀\[\Xnb\]b[cdbYkd̂\]\debk̀_̂deẀdb_̀bk̀_̂deẀdYbedf\Z[db]̀_jbn__eb

_̂XY[̀Ŵ[\_Xbk̀Ẑ[\̂dl
~� Zef\Ydb[cdb�̀ ĉ\[d̂[qb\Xbm̀\[\Xnb\]b]_gg_m\XnbYZ\ebk̀_̂deẀdb_̀bk̀_̂deẀdYbm\ggbZ]]d̂[bZXabmZ̀̀ZX[aqb

\X̂gWe\Xnbh_X[̀Ẑ[_̀�YbndXd̀ZgbmZ̀̀ZX[al
~� Zef\Ydb[cdb�̀ ĉ\[d̂[qb\Xbm̀\[\Xnb_]bZXab_i�d̂[\_XYb[cdbh_X[̀Ẑ[_̀bjZabcZfdb[_b[cdbYkd̂\]\debk̀_̂deẀdb

_̀bk̀_̂deẀdYl
~� k̀_k_Ydb[_b[cdb�̀ ĉ\[d̂[qb\Xbm̀\[\XnbZXabZg[d̀XZ[\fdbk̀_̂deẀdb_̀bk̀_̂deẀdYbmc\̂cb[cdbh_X[̀Ẑ[_̀b

m\ggbmZ̀̀ZX[r

vw�~�~�~�b�b�Ẁ[cd̀qbZggbg_YYqbeZjZndqb_̀bg\Zi\g\[aqb_̀b̂_Y[b_]b̂_̀̀ d̂[\Xnbed]d̂[\fdbm_̀ubWXgdYYqb\Xb̂_jkg\ZX̂dbm\[cb
�Z̀ZǹZkcb�r�r�qbh_X[̀Ẑ[_̀bn\fdYb[\jdgabm̀\[[dXbX_[\̂db[_b[cdbpmXd̀bZXeb�̀ ĉ\[d̂[b[cZ[bYŴcbjdZXYqbbjd[c_eYqb
[d̂cX\oWdYqbYdoWdX̂dYb_̀bk̀_̂deẀdYbjZabX_[bidbYZ]dqbZ̀\Y\Xnb]̀_jb[cdbdjkg_ajdX[b_]bZXab̂_XY[̀Ŵ[\_XbjdZXYqb
jd[c_eYqb[d̂cX\oWdYqbYdoWdX̂dYb_̀bk̀_̂deẀdYbYcZggbidbi_̀Xdbiab[cdbh_X[̀Ẑ[_̀qbX_[m\[cY[ZXe\Xnb[cZ[bYŴcb
_̂XY[̀Ŵ[\_XbjdZXYqbjd[c_eYqb[d̂cX\oWdYqbYdoWdX̂dYb_̀bk̀_̂deẀdYbZ̀db̀d]d̀̀deb[_qb\Xe\̂Z[deb_̀b\jkg\debiab[cdb
h_X[̀Ẑ[bt_̂WjdX[Yr

vw�~�~�b|cdbh_X[̀Ẑ[_̀bYcZggbidb̀dYk_XY\igdb[_b[cdbpmXd̀b]_̀bẐ[YbZXeb_j\YY\_XYb_]b[cdbh_X[̀Ẑ[_̀�Ybdjkg_addYqb
�Wî_X[̀Ẑ[_̀YbZXeb[cd\̀bZndX[YbZXebdjkg_addYqbZXeb_[cd̀bkd̀Y_XYb_̀bdX[\[\dYbkd̀]_̀j\Xnbk_̀[\_XYb_]b[cdbs_̀ub]_̀b_̀b_Xb
idcZg]b_]b[cdbh_X[̀Ẑ[_̀b_̀bZXab_]b\[Yb�Wî_X[̀Ẑ[_̀Yrb

�[b\YbWXed̀Y[__ebZXebZǹddeb[cZ[b[cdb̀dgZ[\_XYc\kb_]bh_X[̀Ẑ[_̀b[_bpmXd̀bYcZggbidb[cZ[b_]bZXb\XedkdXedX[b̂_X[̀Ẑ[_̀rb
�_[c\Xnb̂_X[Z\Xdebcd̀d\Xb_̀b\X]d̀Zigdbcd̀db]̀_jbYcZggbidbeddjdeb_̀b̂_XY[̀Wdeb[_b���bjZudbh_X[̀Ẑ[_̀b[cdbZndX[qb
Yd̀fZX[qb_̀bdjkg_addb_]b[cdbpmXd̀qb_̀b���b̂̀dZ[dbZXabkZ̀[Xd̀Yc\kqb�_\X[bfdX[Ẁdqb_̀b_[cd̀bZYY_̂\Z[\_Xbid[mddXbpmXd̀b
ZXebh_X[̀Ẑ[_̀rb�Xabe\̀d̂[\_Xb_̀b\XY[̀Ŵ[\_XbiabpmXd̀b\Xb̀dYkd̂[b_]b[cdbs_̀ubYcZggb̀dgZ[db[_b[cdb̀dYWg[Yb[cdbpmXd̀b
edY\̀dYb[_b_i[Z\Xb]̀_jb[cdbs_̀ubZXebYcZggb\XbX_bmZabZ]]d̂[bh_X[̀Ẑ[_̀�Yb\XedkdXedX[b̂_X[̀Ẑ[_̀bY[Z[WYbZYbedŶ̀\ideb
cd̀d\Xr

vw�~�w�����w���w���������
vw�~�~�b XgdYYb_[cd̀m\Ydbk̀_f\edeb\Xb[cdbh_X[̀Ẑ[bt_̂WjdX[Yqb[cdbh_X[̀Ẑ[_̀bYcZggbk̀_f\edbZXebkZab]_̀bgZi_̀qb
jZ[d̀\ZgYqbdoW\kjdX[qb[__gYqb̂_XY[̀Ŵ[\_XbdoW\kjdX[bZXebjẐc\Xd̀aqbmZ[d̀qbcdZ[qbW[\g\[\dYqb[̀ZXYk_̀[Z[\_XqbZXeb_[cd̀b
]Ẑ\g\[\dYbZXebYd̀f\̂dYbXd̂dYYZ̀ab]_̀bk̀_kd̀bd¡d̂W[\_XbZXeb̂_jkgd[\_Xb_]b[cdbs_̀ubmcd[cd̀b[djk_̀Z̀ab_̀bkd̀jZXdX[b
ZXebmcd[cd̀b_̀bX_[b\X̂_̀k_̀Z[deb_̀b[_bidb\X̂_̀k_̀Z[deb\Xb[cdbs_̀ur

vw�~�~�b|cdbh_X[̀Ẑ[_̀bYcZggbdX]_̀̂ dbY[̀\̂[be\Ŷ\kg\XdbZXebn__eb_̀ed̀bZj_Xnb[cdbh_X[̀Ẑ[_̀�Ybdjkg_addYbZXeb_[cd̀b
kd̀Y_XYb̂Z̀̀a\Xnb_W[b[cdbs_̀urb|cdbh_X[̀Ẑ[_̀bYcZggbX_[bkd̀j\[bdjkg_ajdX[b_]bWX]\[bkd̀Y_XYb_̀bkd̀Y_XYbX_[bYu\ggdeb\Xb
[ZYuYbZYY\nXdeb[_b[cdjrb�c_WgebZXabe\Y_̀ed̀gaqb\X̂_jkd[dX[b_̀b_i�d̂[\_XZigdbkd̀Y_Xbidbc\̀deb_̀bdjkg_adebiab[cdb
h_X[̀Ẑ[_̀qbWk_Xb_̀bZi_W[b[cdbk̀dj\YdYb_]b[cdbpmXd̀qb]_̀bZXabkẀk_Ydb_̀b\XbZXab̂ZkẐ\[aqbcd¢YcdbYcZggqbWk_Xb̀doWdY[b_]b
[cdb�̀ ĉ\[d̂[b_̀bpmXd̀qbidb̀dj_fdeb]̀_jb[cdb�̀_�d̂[bZXebX_[bZnZ\XbZYY\nXdeb[cd̀d[_bm\[c_W[bm̀\[[dXbkd̀j\YY\_Xb_]b[cdb
�̀ ĉ\[d̂[b_̀bpmXd̀r
vw�~�~�b|cdbh_X[̀Ẑ[_̀bjZabjZudbZbYWiY[\[W[\_Xb_Xgabm\[cb[cdb̂_XYdX[b_]b[cdbpmXd̀qbZ][d̀bdfZgWZ[\_Xbiab[cdb�̀ ĉ\[d̂[b
ZXeb\XbẐ _̂̀eZX̂dbm\[cbZb£_e\]\̂Z[\_XbZXe¢_̀bhcZXndbp̀ed̀rb�WiY[\[W[\_Xb̀doWdY[YbYcZggbidbjZedb\XbẐ _̂̀eZX̂dbm\[cb
[cdb̀doW\̀djdX[Yb\Xb[cdbh_X[̀Ẑ[bt_̂WjdX[Yr
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WXYZ[X\]̂̂]_̀a
bcdefghijkligjemkjjkhineigeicdeomhdjekhpeqjlcridlieickieskidjrktnekhpeduvrwsdhiexvjhrncdpevhpdjeicdefghijkliemrtteyde
gxezggpeuvktri{ekhpehdmekhpegxejdldhieskhvxklivjdevhtdnneicdefghijklie|glvsdhinejduvrjdegjewdjsriegicdjmrnd}ebcde
fghijkligjexvjicdjemkjjkhineickieicde~gj�emrttelghxgjseigeicdejduvrjdsdhinegxeicdefghijklie|glvsdhinekhpemrtteydexjdde
xjgsepdxdlin�ed�ldwiexgjeicgnderhcdjdhierheicdeuvktri{egxeicde~gj�eicdefghijklie|glvsdhinejduvrjdegjewdjsri}e~gj��e
skidjrktn�egjeduvrwsdhiehgielghxgjsrhzeigeicdndejduvrjdsdhinesk{eydelghnrpdjdpepdxdlir�d}ebcdefghijkligj�nemkjjkhi{e
d�ltvpdnejdsdp{exgjepkskzdegjepdxdlielkvndpey{ekyvnd�ektidjkirghneigeicde~gj�ehgied�dlvidpey{eicdefghijkligj�e
rswjgwdjegjerhnvxxrlrdhieskrhidhkhld�erswjgwdjegwdjkirghegjehgjsktemdkjekhpeidkjevhpdjehgjsktevnkzd}eqttegicdje
mkjjkhirdnejduvrjdpey{eicdefghijklie|glvsdhinencktteydernnvdperheicdehksdegxeicdeomhdj�egjencktteydeijkhnxdjkytdeigeicde
omhdj�ekhpenckttelgssdhlderhekllgjpkhldemrice�dlirghe��}�}�}

WXYZ�X�]���
bcdefghijkligjenckttewk{enktdn�elghnvsdj�evnd�ekhpegicdjenrsrtkjeik�dneickiekjdetdzktt{edhklidpemcdheyrpnekjdejdldr�dpe
gjehdzgirkirghnelghltvpdp�emcdicdjegjehgie{diedxxdlir�degjesdjdt{enlcdpvtdpeigezgerhigedxxdli}

bcdeomhdj�eknerpdhirxrdpeghe�kzde�egxeq�qe����ernekehghwjgxri�edpvlkirghktexklrtri{ekhperneicdjdxgjde�ik��d�dswi�erhe
kllgjpkhldemriceicdekwwtrlkytdetkmnegxeicde�ikidegxe�dme�gj�ekhpemricefckwidje��egxeicde�hidjhkte�d�dhvdefgpd�ekne
sgniejdldhit{eksdhpdp�exgjelgttdlirghegxekttenktdnekhped�lrndeik�dn}e��dswirghefdjirxrlkidnemrtteydexvjhrncdp�evwghe
jduvdni�eigeicdefghijkligjey{eicdeomhdj}eght{exgjeskidjrktnekhpenvwwtrdneigeyderhlgjwgjkidperhige~gj�evhpdjeicdeidjsne
gxeicdefghijkli}eeebcdjdernehged�dswirghexjgseicdenktdnegjevndeik�eghelckjzdneigeicdefghijkligjegjenvylghijkligjexgje
tdkndegxeiggtn�esklcrhdj{�eduvrwsdhiegjegicdjewjgwdji{evndperhelgh�vhlirghemriceicde�jg�dli}eebcdefghijkligjnekhpe
nvylghijkligjnencktteydengtdt{ejdnwghnrytdexgjekhpewk{ekh{ekhpekttekwwtrlkytdeik�dn�erhltvprhzenktdnekhpelgswdhnkirhze
vndeik�dn�eghenvlcetdkndpeiggtn�esklcrhdj{�eduvrwsdhiegjegicdjewjgwdji{�ekhpexgjeskidjrktnehgierhlgjwgjkidperheicde
�jg�dli�ekhpeicdeksgvhiegxenvlceik�dn�erxekh{�encktteydepddsdperhltvpdperheicded�dlvidpe�knde�rp}

WXYZ�X��̂��̀��X ����X¡¢̀�£���X]_¤X¥¢�¦§�]_£�Ẍ�̀©Xª]̈�
WXYZ�Z«e¬htdnnegicdjmrndewjg�rpdperheicdefghijklie|glvsdhin�eicdefghijkligjenckttendlvjdekhpewk{exgjeicdeyvrtprhze
wdjsrieknemdtteknegicdjewdjsrin�exddn�etrldhndn�ekhperhnwdlirghney{ezg�djhsdhiekzdhlrdnehdldnnkj{exgjewjgwdjed�dlvirghe
khpelgswtdirghegxeicde~gj�eickiekjdelvnigskjrt{endlvjdpekxidjed�dlvirghegxeicdefghijkliekhpetdzktt{ejduvrjdpekieicde
irsdeyrpnekjdejdldr�dpegjehdzgirkirghnelghltvpdp}

bcdefghijkligj�erhendlvjrhzegicdjewdjsrinexgjelghnijvlirghegjekh{egicdjeknwdliegxeicde~gj�eknnglrkidpemriceicrnewjg�dlie
mcrlcejduvrjdnekewdjsri�ehgimricnikhprhzetkhzvkzderheicdeqzjddsdhi�enckttekierinegmhelgniekhped�wdhnd�esk�deicde
hdldnnkj{ekjjkhzdsdhineigelgswtdid�exrtdekhpeck�dendktdpey{eke�jgxdnnrghkte�hzrhddjetrldhndperheicde�vjrnprlirgh�ekh{e
khpekttewjdtrsrhkj{ekxxrpk�rinegxeldjirxrlkirgheickiesk{eydejduvrjdpey{eicdezg�djhrhzekzdhl{egjekzdhlrdneck�rhze
�vjrnprlirghexgjernnvrhzewdjsrinexgjelghnijvlirghexgjeicrnewjg�dliemcrlcekjdetdzktt{ejduvrjdpemcdheyrpnekjdejdldr�dpegje
hdzgirkirghnekjdelghltvpdp�eyvierhekh{elknd�ewjrgjeigenikjirhzelghnijvlirgh}

vjicdj�eicdefghijkligjencktt�erxejduvrjdpey{egjprhkhldn�etkmn�elgpdn�ekhpejvtdnekhpejdzvtkirghnegxeicdezg�djhrhze
kzdhlrdneck�rhze�vjrnprlirgheg�djeicrnewjg�dli�ejdikrheketrldhndpe�jgxdnnrghkte�hzrhddjeigenvwdj�rndeicdelghnijvlirghegxe
icrnewjg�dlierhltvprhz�eyviehgietrsridpeige�exgvhpkirghn�enijvlivjktemgj��engrtn�emdtprhz�ejdrhxgjldpesknghj{�e
xrjdwjggxrhz�exrjdnigwwrhzekhpeicdetr�d�ecgmd�djeicrnemrttehgiejdtrd�deicde|dnrzhe�jgxdnnrghktebdksexjgsewdjxgjsrhze
icdrjelghijklivktejdnwghnryrtrirdn}

WXYZ�Z®ebcdefghijkligjenckttelgswt{emricekhpezr�dehgirldnejduvrjdpey{ekwwtrlkytdetkmn�enikividn�egjprhkhldn�elgpdn�e
jvtdnekhpejdzvtkirghn�ekhpetkmxvtegjpdjnegxewvytrlekvicgjrirdnekwwtrlkytdeigewdjxgjskhldegxeicde~gj�}e�xeicdefghijkligje
wdjxgjsne~gj�e�hgmrhzerieigeydelghijkj{eigekwwtrlkytdetkmn�enikividn�egjprhkhldn�elgpdn�ejvtdnekhpejdzvtkirghn�egje
tkmxvtegjpdjnegxewvytrlekvicgjrirdn�eicdefghijkligjencktteknnvsdekwwjgwjrkidejdnwghnryrtri{exgjenvlce~gj�ekhpencktteydkje
icdelgninekiijryvikytdeigelgjjdlirgh}

WXYZ̄X°§§¢̈]_£��
bcdefghijkligjencktterhltvpderheicdefghijklie�vsekttekttgmkhldnenikidperheicdefghijklie|glvsdhin}ebcdeomhdjencktte
ndtdlieskidjrktnekhpeduvrwsdhievhpdjekttgmkhldnemricejdknghkytdewjgswihdnn}eqttgmkhldeksgvhinencktterhltvpdeicde
lgnineigeicdefghijkligjegxeskidjrktnekhpeduvrwsdhiepdtr�djdpekieicdenridekhpekttejduvrjdpeik�dn�etdnnekwwtrlkytdeijkpde
prnlgvhin}efghijkligj�nelgninexgjevhtgkprhzekhpeckhptrhzekieicdenrid�etkygj�erhnikttkirgh�eg�djcdkp�ewjgxri�ekhpegicdje
d�wdhndnelghidswtkidpexgjenikidpekttgmkhldeksgvhinencktteyderhltvpdperheicdefghijklie�vseyviehgierheicdekttgmkhld}
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XYZ[\Y]̂_̀abc̀̂adeY]̂_èafc̀ĝ_Yhcijkflje
XYZ[\[mnopqnrstuvwxusvynzvs{zu|}nw~uqvn�q�t�nw�wv�q�nupqnrstuvwxuyn�pw||n���{�un~svnupqn��tqv��nwt�n�vxp�uqxu��n
�t~sv{wu�stnwnrstuvwxusv��nxst�uv�xu�stn�xpq��|qn~svnupqn�sv��nopqn�xpq��|qn�pw||ntsunq�xqq�nu�{qn|�{�u�nx�vvqtun
�t�qvnupqnrstuvwxun�sx�{qtu�yn�pw||n�qnvq���q�nwunwzzvszv�wuqn�tuqv�w|�nw�nvq���vq�n�}nupqnxst��u�st�ns~nupqn�sv�nwt�n
�vs�qxuyn�pw||n�qnvq|wuq�nusnupqnqtu�vqn�vs�qxunusnupqnq�uqtunvq���vq�n�}nupqnrstuvwxun�sx�{qtu�ynwt�n�pw||nzvs���qn~svn
q�zq��u�s��nwt�nzvwxu�xw�|qnq�qx�u�stns~nupqn�sv��

XYZ[\[�nopqnrstuvwxusvn�pw||nzqv~sv{nupqn�sv�n�tn�qtqvw|nwxxsv�wtxqn��upnupqn{s�unvqxqtun�xpq��|qn���{�uuq�nusnupqn
��tqvnwt�n�vxp�uqxu�n

XYZ[ZYhf��g̀̀ble
XYZ[Z[mnopqnrstuvwxusvn�pw||nvq��q�n~svnxs{z|�wtxqn��upnupqnrstuvwxun�sx�{qtu�nwt�n���{�unusnupqn�vxp�uqxun�pszn
�vw��t��yn�vs��xun�wuwyn�w{z|q�ynwt�n��{�|wvn���{�uuw|�nvq���vq�n�}nupqnrstuvwxun�sx�{qtu�n�tnxssv��twu�stn��upnupqn
rstuvwxusv��nxst�uv�xu�stn�xpq��|qnwt�n�tn��xpn�q��qtxqnw�nusnw||s�nupqn�vxp�uqxunvqw�stw�|qnu�{qn~svnvq��q��n�}n
���{�uu�t�n�pszn�vw��t��yn�vs��xun�wuwyn�w{z|q�ynwt�n��{�|wvn���{�uuw|�ynupqnrstuvwxusvnvqzvq�qtu�nusnupqn��tqvnwt�n
�vxp�uqxunupwunupqnrstuvwxusvnpw�n���nvq��q�q�nwt�nwzzvs�q�nupq{�n���n�quqv{�tq�nwt�n�qv�~�q�n{wuqv�w|�yn~�q|�n
{qw��vq{qtu�ynwt�n~�q|�nxst�uv�xu�stnxv�uqv�wnvq|wuq�nupqvqusynsvn��||n�sn�s�nwt�n���nxpqx�q�nwt�nxssv��twuq�nupqn
�t~sv{wu�stnxstuw�tq�n��up�tn��xpn���{�uuw|�n��upnupqnvq���vq{qtu�ns~nupqn�sv�nwt�ns~nupqnrstuvwxun�sx�{qtu��nopqn
�sv�n�pw||n�qn�tnwxxsv�wtxqn��upnwzzvs�q�n���{�uuw|��n

��nrstuvwxusvn�pw||n���{�unwt}n�pszn�vw��t��nupwunwvqn{qvq|}nuvwx�t��nsvnsupqvnxsz�q�ns~nwt}ns~nupqnrstuvwxun
�sx�{qtu�nsupqvnupwtnups�qnzvs��xq�nw�n�wx��vs�t��n���t�nq|qxuvst�xn�r���nxsz�q�ns~n�sv��

�tnup� �¡�¢£ £¤¥£ ¦§¥̈¦ ©¥§ª«¬®¢̈  ̄¥¬� ®̄�̈° £¤�± ̄¤¥²² ©� ³¬ ́̈�¢£́³́§¥£́¢ µ®¬µ̄�̄ ¢²± ¥¢̈ ¥ ̄�µ¥¬¥£� ̈¬¥¶́¢« 
¢́̈ §́¥£́¢« ¥§£®¥² ́¢³¬·¥£́¢° £�§¤¢̧́ ®�̄ ¥¢̈ £¤� ²́ª� ̄¤¥²² ©� µ¬�µ¥¬�̈¹

ºwxpn�pszn�vw��t�n{��un�qnzvqzwvq�n�}nupqnrstuvwxusvyn���xstuvwxusvyn�zqx�w|u}nrstuvwxusvyn�qt�svnsvn{wuqv�w|n
zqv�stns~nupqnrstuvwxusv�

opqn�vxp�uqxun�pw||npw�qnupqnw�upsv�u}nusnvq�qxunwt}n�pszn�vw��t�n��s|wu�t�nwt}ns~nupqnw�s�qnzvs����st�ynwt�ntsn
q�uqt��stns~nupqnrstuvwxuno�{qn�pw||n�qn���qtnstnwxxs�tuns~n��xpnvq�qxu�st�

XYZ[Z[�n�pszn�vw��t��yn�vs��xun�wuwyn�w{z|q�nwt�n��{�|wvn���{�uuw|�nwvqntsunrstuvwxun�sx�{qtu��

XYZ[Z[»nopqnrstuvwxusvn�pw||ntsun�qnvq���vq�nusnzvs���qnzvs~q���stw|n�qv��xq�nupwunxst�u�u�uqnupqnzvwxu�xqns~nwvxp�uqxu�vqn
svnqt��tqqv�t�n�t|q��n��xpn�qv��xq�nwvqn�zqx�~�xw||}nvq���vq�n�}nupqnrstuvwxun�sx�{qtu�nsvn�t|q��nupqnrstuvwxusvn
tqq��nusnzvs���qn��xpn�qv��xq�n�tnsv�qvnusnxwvv}ns�unupqnrstuvwxusv��ns�tnvq�zst����|�u�q��n�~nzvs~q���stw|n�q���tn
�qv��xq�nsvnxqvu�~�xwu�st�n�}nwn�q���tnzvs~q���stw|nwvqn�zqx�~�xw||}nvq���vq�ynupqn��tqvnwt�nupqn�vxp�uqxun��||n�zqx�~}n
upqnzqv~sv{wtxqnwt�n�q���tnxv�uqv�wnupwun��xpn�qv��xq�n{��un�wu��~}�nopqnrstuvwxusvn�pw||nxw��qn��xpn�qv��xq�nsvn
xqvu�~�xwu�st�nusn�qnzvs���q�n�}nwtnwzzvszv�wuq|}n|�xqt�q�n�q���tnzvs~q���stw|�n�~ntsnxv�uqv�wnwvqn�zqx�~�q�ynupqn�q���tn
�pw||nxs{z|}n��upnwzz|�xw�|qnxs�q�nwt�nsv��twtxq��nºwxpn�wvu}n�pw||n�qnqtu�u|q�nusnvq|}n�zstnupqn�t~sv{wu�stnzvs���q�n
�}nupqnsupqvn�wvu}�nopqn�vxp�uqxun��||nvq��q�nwt�nwzzvs�qnsvnuw�qnsupqvnwzzvszv�wuqnwxu�stnstn���{�uuw|�n~svnupqn|�{�uq�n
z�vzs�qns~nxpqx��t�n~svnxst~sv{wtxqn��upn�t~sv{wu�stnzvs���q�nwt�nupqn�q���tnxstxqzunq�zvq��q�n�tnupqnrstuvwxun
�sx�{qtu��$opqn�vxp�uqxu��nvq��q�ns~n�pszn�vw��t��yn�vs��xun�wuwyn�w{z|q�ynwt�n��{�|wvn���{�uuw|�n�pw||n�qn~svnupqn
|�{�uq�nz�vzs�qns~nxpqx��t�n~svnxst~sv{wtxqn��upn�t~sv{wu�stn���qtnwt�nupqn�q���tnxstxqzunq�zvq��q�n�tnupqnrstuvwxun
�sx�{qtu��n�tnzqv~sv{�t�n��xpnvq��q�ynupqn�vxp�uqxun��||nwzzvs�qynsvnuw�qnsupqvnwzzvszv�wuqnwxu�stn�zstynupqn
rstuvwxusv��n�pszn�vw��t��yn�vs��xun�wuwyn�w{z|q�ynwt�n��{�|wvn���{�uuw|��

XYZ[m¼Y½ejŶ¾Yhg̀j
opqnrstuvwxusvn�pw||nxst~�tqnszqvwu�st�nwunupqn��uqnusnwvqw�nzqv{�uuq�n�}nwzz|�xw�|qn|w��yn�uwu�uq�ynsv��twtxq�ynxs�q�yn
v�|q�nwt�nvq��|wu�st�yn|w�~�|nsv�qv�ns~nz��|�xnw�upsv�u�q�ynwt�nupqnrstuvwxun�sx�{qtu�nwt�n�pw||ntsun�tvqw�stw�|}n
qtx�{�qvnupqn��uqn��upn{wuqv�w|�nsvnq���z{qtu�

opqnv��puns~nzs��q���stns~nupqnzvq{��q�nwt�nupqn�{zvs�q{qtu�n{w�qnupqvqstn�}nupqnrstuvwxusvn�pw||nvq{w�tnwunw||nu�{q�n
�tnopqn��tqv�nopqnrstuvwxusv��nv��punusnqtuv}nwt�n��qnupqvqs~nwv��q�n�s|q|}n~vs{nupqnzqv{����stn�vwtuq�n�}nupqn��tqvn
�t�qvnupqnrstuvwxun�sx�{qtu��
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WXXYZ[\]̂_̀][̂aYab_XXỲ[\cd\eY]bed̂YfaeY[cY]beYĝehdaeaiYc[̂Y_XXYgf̂g[aeaiY][Y]beY_̂e_aY[̀ f̀gdejYklY]beỲ[\a]̂f̀]d[\Y_\jY
êX_]ejYa][̂_meY_̂e_aY_aY_\jYdcYab[n\o

pbeYZ[\]̂_̀][̂Yab_XXYĝ[qdjeY_XXŶerfd̂ejY]ehg[̂_̂lY_̀ èaaYn_Xsn_laiYk[]bYd\]êd[̂Y_\jYet]êd[̂iY]ehg[̂_̂lY
g_̂]d]d[\d\mY_\jY]beYXdseY\èeaa_̂lY][Ỳ[hgXe]eY]beY[gê_]d[\aoYZ[[̂jd\_]eŶerfd̂ehe\]aY_\jY[gê_]d[\aYnd]bYuè]d[\Y
vvYwxYvvY[cY]beYye\ê_XYzerfd̂ehe\]aoYYpbeYZ[\]̂_̀][̂Yab_XXYh_d\]_d\Yf\[ka]̂f̀]ejYe\]̂_\̀eY][Y_\j{[̂Yetd]Yĉ[hY]beY
ĝeae\]YkfdXjd\mỲ[hgXetoYWXXYZ[\]̂_̀][̂|aYn[̂sY_̂e_aYab_XXYkeYseg]ỲXe_\Ye_̀bYj_lY[cŶecfaeYd\̀Xfjd\mỲ[\]_d\êaiY
f̀gaY_\jY]beYXdseoYp}~Y~�p�z~Y�WZ���p�Y����Yz~�W��Y��Y��~zWp���Y��z��yYp}~YZ��zu~Y��Yp}~Y
~�p�z~YZ��upz�Zp���Y��~zWp���uo

WXXỲ[\]̂_̀][̂aYgêc[̂hd\mYn[̂sY[\Y]bdaỲ[\]̂_̀]Yab_XXYàbejfXeY]bed̂Yn[̂sYa[Y_aY\[]Y][Yd\]êcêeYnd]bY_\lY]̂_ccd̀Y][Y_\jY
ĉ[hY]beŶerfd̂ejY_̂e_aY[cYfaeoYZ[\]̂_̀][̂Yab_XXYkeŶeag[\adkXeYc[̂Yh_d\]_d\d\mY_XXY]̂_ccd̀Y_\jYab_XXYĝ[qdjeY_XXŶerfd̂ejY
k_̂̂dêaY_\jYĝ[]è]d[\Y_aŶerfd̂ejY][Ya_cemf_̂jY]beYn[̂sY_\jY]beYgfkXd̀Y_\jY]beY[̀ f̀g_\]aY[cY]beYkfdXjd\mYjf̂d\mY
Z[\a]̂f̀]d[\o

Z[\]̂_̀][̂aiY]bed̂Yn[̂she\iYafggXdêaiYe]̀oiYndXXYkeYbeXjY][Y_jbêeYa]̂d̀]XlY][Y]beŶerfd̂ehe\]aYbêed\kec[̂eYa]_]ejY_\jY
ab_XXY\[]Y[̀ f̀glY[̂Ỳ_̂̂lY[\Y]̂_ccd̀Y]b̂[fmbY[]bêYg_̂]aY[cY]beYad]eY[̂Yd\]êd[̂Y[cYĝeae\]YkfdXjd\maiYet̀eg]YklYagèdcd̀Y
gêhdaad[\Yĉ[hY]beY�n\êo

pbeYZ[\]̂_̀][̂Yab_XXŶeg_d̂Y[̂ŶegX_̀eY_\lYetda]d\mY]̂eeaiYab̂fkkêlY[̂Y[]bêYgX_\]d\mYj_h_mejYklY[gê_]d[\aY_\j{[̂Y
n[̂she\YehgX[lejYd\Ygêc[̂h_\̀eY[cY]bed̂Ỳ[\]̂_̀]o

�f̂d\mY]beYnb[XeỲ[f̂aeY[cY]beY�[̂siY]beYZ[\]̂_̀][̂Yab_XXỲ[\jf̀]YbdaYn[̂sY_\jY[gê_]d[\aY_aY][Yd\]êcêeYnd]bY]̂_ccd̀Y
\e_̂Y]beYn[̂sY_aYXd]]XeY_aYg[aadkXeY_\jYeccè]YklYeqêlŶe_a[\_kXeYhe_\aY]beYa_ce]lY_\jỲ[hc[̂]Y[cYgejea]̂d_\aiYqebd̀XeaY
_\jYqebd̀XeYg_aae\mêaY\e_̂Y]beY�[̂so

~hgX[leeaiYqebd̀XeaiYerfdghe\]Y_\jYh_]êd_XY[cY_XXYZ[\]̂_̀][̂aY_\jY[cY_XXY[]bêaYf]dXd�ejYklY]beYZ[\]̂_̀][̂a|Yc[̂Y]beY
gêc[̂h_\̀eY[cY]bed̂Yn[̂sYab_XXYe\]êY[\][Y]beỲ[\a]̂f̀]d[\Yad]eY[\XlY_]Y]b[aeYX[̀_]d[\aYjeadm\_]ejY[̂Y_gĝ[qejYklY]beY
�n\êo

pbeYZ[\]̂_̀][̂Yab_XXYĝ[gêXlYh_d\]_d\Y_XXY_̀ èaaY][Yn[̂sY_\jYa][̂_meY_̂e_aYa[Y]b_]Y]bêeYndXXYkeỲ[\]d\f[faYf\dhgejejY
_̀ èaaY][Y]beYn[̂sYad]eYd\Y_XXYae_a[\aY[cY]beYle_̂iY[\Y_XXŶemfX_̂Yn[̂sd\mYj_laY_\jYjf̂d\mY_XXŶemfX_̂Yn[̂sd\mYb[f̂aY[cY
_\lY_\jY_XXY]̂_jeaYehgX[lejYklY_\lYZ[\]̂_̀][̂Yjf̂d\mYn[̂sY_]Y]beYad]eo

�\XlYaf̀bYqebd̀XeaiY]̂f̀saY_\jYerfdghe\]Yab_XXYkeYg_̂sejY[̂Ya][̂ejYnd]bd\Y]beYn[̂sY_̂e_Y_aY_̂eY_ka[Xf]eXlY\èeaa_̂lY
c[̂Ygêc[̂hd\mY]beYn[̂siYc[̂Y]beYXe\m]bY[cY]dheY]b_]Y_Yg_̂]d̀fX_̂Ygb_aeY[cYn[̂sYdaYgêc[̂hejoYW��Y�p}~zY
Z��pzWZp�z|Y�~}�Z�~uYW��{�zY~�����~~u|YW��{�zY��z��~zu��|uY�~}�Z�~uiY��Z�����yY
�Wuu~�y~zYZWzuiYu}W��Y�~Y�Wz�~�Y���Yp}~Yu�p~o

uèf̂d]lY�Y�]YndXXYkeY]beŶeag[\adkdXd]lY[cY]beYye\ê_XYZ[\]̂_̀][̂Y][Yĝ[qdjeY\èeaa_̂lY_\jŶerfd̂ejYaèf̂d]lYhe_af̂eaY][Y
_jerf_]eXlYa_cemf_̂jY]beỲ[\a]̂f̀]d[\Yad]eYĉ[hYq_\j_XdahY_\jYd\]̂fad[\Y[cYf\_f]b[̂d�ejYgêa[\aoYpbeYZ[\]̂_̀][̂Yab_XXY
afkhd]Yhe_\aY_\jYhe]b[jaY[cYaèf̂d]lY][Y]beY�n\êiY]b̂fY]beYŴ b̀d]è]iYc[̂Y_gĝ[q_XoYpbeYĝ[�è]Yad]eYhfa]YkeYaèf̂ejY
w�Yb[f̂aY_Yj_liYaeqe\Y���Yj_laY_YneesiYd\̀Xfjd\mY_XXYb[Xdj_lao

WXXYn[̂sgêa[\aY_\jYehgX[leeaY[cY_\lYZ[\]̂_̀][̂Y_̂eYĝ[bdkd]ejYĉ[h�Yp̂eag_aad\mY[̂YXe_qd\mY_\lYqebd̀XeY[\Y_\lY
ĝ[gê]lY\[]Y_aadm\ejYklY]beY�n\êY_aYae]Y_adjeYc[̂Y]beYfaeY[cY]beYZ[\]̂_̀][̂�YXe_qd\mY_\lYqebd̀XeY[\Y]beYm̂[f\jaY
f\XeaaYd]YdaYX[̀sejiY_\jY]beYdm\d]d[\YselaY_̂eŶeh[qejo

WXXYehgX[leeaY[̂Ygêa[\aYe\]êd\mYfg[\Y]beYĝ[gê]lYaf̂̂[f\jd\mY]beYc_̀dXd]deaY_ccè]ejYklY]beỲ[\a]̂f̀]d[\Y_̂eY
êa]̂d̀]ejY][Y]beYdhhejd_]eY_̂e_Y[cYn[̂soY�\XlYgêa[\aYb_qd\mY[ccd̀d_XYkfad\eaaYndXXYkeY_jhd]]ejY][Y]beỲ[\a]̂f̀]d[\Y
ad]eo

������������� �¡�¢�£¡�¤¥�� 
pbeYZ[\]̂_̀][̂Yab_XXYkeŶeag[\adkXeYc[̂Ỳf]]d\miYcd]]d\miY[̂Yg_]̀bd\mŶerfd̂ejY][Ỳ[hgXe]eY]beY�[̂sY[̂Y][Yh_seYd]aYg_̂]aY
cd]Y][me]bêYĝ[gêXlo
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XYZ[\]Ŷ_̀abcbdYef
ghijklmnopqnlojrhpssjtiiujnhijuoivwrirjpmxjryoolymxwmzjpoipj{oiij{olvjpqqyvyspnwlmjl{j|prnijvpniowpsrjpmxjoy}}wrhj
qpyrixj}~jluiopnwlmrjymxiojnhijklmnopqn�j�njqlvusinwlmjl{jnhij�lot�jnhijklmnopqnlojrhpssjoivl�ij|prnijvpniowpsr�j
oy}}wrh�jnhijklmnopqnlo�rjnllsr�jqlmrnoyqnwlmji�ywuvimn�jvpqhwmio~�jpmxjryousyrjvpniowpsj{olvjpmxjp}lynjnhij�ol�iqn�

�{jqsipmyujwrjmlnjuio{lovixjwmjpqqloxpmqijhioi|wnh�jnhij�|mioj|wssjimzpzijnhijrio�wqirjl{jpjqsipmwmzjqlvupm~jipqhj
nwvijnhijoi�ywoivimnjwrjmlnjvinj|wnhlynj{yonhiojmlnw{wqpnwlmjnljnhijklmnopqnlo�jjjghijqlrnjl{jryqhjqsipmwmzjqlvupm~�j
nlzinhioj|wnhjnhijqlrnjl{jpm~jqyrnlxwpsjqlrnjl{jnhij�qhllsj�wrnowqn�j|wssj}ijxw�wxixjpvlmzjipqhjklmnopqnloj|hljhprj
{pwsixjnljqsipmjwnrjxi}owr�

ghijklmnopqnlojrhpssj}ijoirulmrw}sij{loj}oltimjzsprr�jpmxjpnjnhijqlvusinwlmjl{jnhij�lotjrhpssjoiuspqijryqhjxpvpzixjloj
}oltimjzsprr�j�{niojxpvpzixjloj}oltimjzsprrjhprj}iimjoiuspqix�jnhijklmnopqnlojrhpssjoivl�ijpssjsp}isr�j|prhjpmxjulswrhj
}lnhjrwxirjl{jpssjzsprr�jjj�mjpxxwnwlmjnljzimiopsj}ollvjqsipmwmz�jnhijklmnopqnlojrhpssjuio{lovjnhij{lssl|wmzj{wmpsj
qsipmwmzj{lojpssjnopxirjpnjqlvusinwlmjl{jnhij�lot�

[\ �ivl�ijnivulopo~juolniqnwlmr�
[] �ivl�ijvpotr�jrnpwmr�j{wmziouowmnrjpmxjlnhiojrlwsjlojxwonj{olvjupwmnix�jxiqlopnixjpmxjmpnyops

{wmwrhixj|llx|lotjpmxjlnhioj�lot�
[� �ivl�ijrulnr�jrlwsjpmxjupwmnj{olvjqiopvwqjnwsi�j�ypoo~jnwsi�jvpo}sijpmxjlnhioj{wmwrhixjvpniowpsr�jpmxj

|prhjloj|wuijqsipm�
�� ksipmj{w�nyoir�jqp}wminj|lotjpmxji�ywuvimn�joivl�wmzjrnpwmr�jupwmn�jxwonjpmxjxyrn�jpmxjsip�ijrpvijwmj

ymxpvpzix�jmi|jqlmxwnwlm�
[� ksipmjpsyvwmyvjwmjpqqloxpmqij|wnhjoiqlvvimxpnwlmrjl{jnhijvpmy{pqnyoio�jpmx
[� ksipmjpssj{sllorjnhlolyzhs~jwmjpqqloxpmqij|wnhjoiqlvvimxpnwlmrjl{jnhij�pmy{pqnyoio�

XYZ[\�Y���̀��Y��Y����
ghijklmnopqnlojrhpssjuol�wxijnhij�|miojpmxj�oqhwniqnj|wnhjpqqirrjnljnhij�lotjwmjuoiupopnwlmjpmxjuolzoirrj|hioi�ioj
slqpnix�

XYZ[\�Y���a_�c̀��Y�a�̀b��Yab Ŷ�f��cd¡��
ghijklmnopqnlojrhpssjup~jpssjol~psnwirjpmxjswqimrij{iir�jghijklmnopqnlojrhpssjxi{imxjrywnrjlojqspwvrj{lojwm{owmzivimnjl{j
qlu~owzhnrjpmxjupnimnjowzhnrjpmxjrhpssjhlsxjnhij�|miojpmxj�oqhwniqnjhpovsirrj{olvjslrrjlmjpqqlymnjnhioil{�j}ynjrhpssj
mlnj}ijoirulmrw}sij{lojxi{imrijlojslrrj|himjpjuponwqyspojxirwzm�juolqirr�jlojuolxyqnjl{jpjuponwqyspojvpmy{pqnyoiojloj
vpmy{pqnyoiorjwrjoi�ywoixj}~jnhijklmnopqnj�lqyvimnrjloj|hioijnhijqlu~owzhnj�wlspnwlmrjpoijqlmnpwmixjwmj�op|wmzr�j
�uiqw{wqpnwlmrjlojlnhiojxlqyvimnrjuoiupoixj}~jnhij�|miojloj�oqhwniqn�j¢l|i�io�jw{jpmjwm{owmzivimnjl{jpjqlu~owzhnjloj
upnimnjwrjxwrql�ioixj}~�jlojvpxijtml|mjnl�jnhijklmnopqnlo�jnhijklmnopqnlojrhpssj}ijoirulmrw}sij{lojnhijslrrjymsirrjnhij
wm{lovpnwlmjwrjuolvuns~j{yomwrhixjnljnhij�oqhwniqn�

XYZ[\�Y£b ̀¤bc¥c�a�c�b
XYZ[\�[\jgljnhij{yssirnji�nimnjuiovwnnixj}~jsp|�jnhijklmnopqnlojrhpssjwmxivmw{~jpmxjhlsxjhpovsirrjnhij�|mio�j
�oqhwniqn�j�oqhwniqn�rjqlmrysnpmnr�jpmxjpzimnrjpmxjivusl~iirjl{jpm~jl{jnhivj{olvjpmxjpzpwmrnjqspwvr�jxpvpzir�jslrrirj
pmxji�uimrir�jwmqsyxwmzj}ynjmlnjswvwnixjnljpnnlomi~r�j{iir�jpowrwmzjlynjl{jlojoirysnwmzj{olvjuio{lovpmqijl{jnhij�lot�jjj
�yqhjl}swzpnwlmjrhpssj}iji{{iqnw�ijoizpoxsirrjl{j|hinhiojlojmlnjryqhjqspwv�jxpvpzi�jslrrjloji�uimrijwrjqpyrixjwmjuponj}~j
pjupon~jwmxivmw{wixjhioiymxio�j¦ln|wnhrnpmxwmzjpm~juol�wrwlmjnljnhijqlmnopo~jwmjnhwrjriqnwlmjlojpm~|hioijisrij|wnhwmj
nhwrj�zoiivimnjlojlnhio|wrijwmjnhijklmnopqnj�lqyvimnr�jpssjl{jnhijwmxivmw{wqpnwlmjpmxjhlsxjhpovsirrjpzoiivimnrj
hioiwmjpmxjnhioiwmjpoijry}�iqnjpmxjry}loxwmpnijnljnhijswvwnpnwlmrjl{jnhijsp|rjl{jnhij�npnijl{j¦i|j§lotjpmxjwmjmlji�imnj
rhpssjklmnopqnlojmlojpm~jlnhiojupon~j}ijoi�ywoixjnljwmxivmw{~jpm~juiorlmjwmj�wlspnwlmjl{jnhijuol�wrwlmrjl{jnhij¦i|j
§lotj�npnij̈imiopsj�}swzpnwlmrj©p|�jriqnwlmrjª«¬�®jlojª«¬̄�jlojl{jpm~jlnhiojpuuswqp}sijsp|�

XYZ[\�[]j�mjqspwvrjpzpwmrnjpm~juiorlmjlojimnwn~jwmxivmw{wixjymxiojnhwrj�iqnwlmj°�®ªj}~jpmjivusl~iijl{jnhijklmnopqnlo�j
pj�y}qlmnopqnlo�jpm~lmijxwoiqns~jlojwmxwoiqns~jivusl~ixj}~jnhiv�jlojpm~lmij{loj|hlrijpqnrjnhi~jvp~j}ijswp}si�jnhij
wmxivmw{wqpnwlmjl}swzpnwlmjymxioj�iqnwlmj°�®ª�®jrhpssjmlnj}ijswvwnixj}~jpjswvwnpnwlmjlmjpvlymnjlojn~uijl{jxpvpzir�j
qlvuimrpnwlmjloj}imi{wnrjup~p}sij}~jloj{lojnhijklmnopqnlojloj�y}qlmnopqnlojymxioj|lotior�jqlvuimrpnwlmjpqnr�j
xwrp}wswn~j}imi{wnjpqnrjlojlnhiojivusl~iij}imi{wnjpqnr�

XYZ[\�[�±ghijklmnopqnlo�rjwmxivmwn~jl}swzpnwlmrjymxiojnhwrj�popzopuhj°�®ªjrhpss�j}ynjmlnj}~j|p~jl{jswvwnpnwlm�j
ruiqw{wqpss~jwmqsyxijpssjqspwvrjpmxj�yxzvimnrj|hwqhjvp~j}ijvpxijpzpwmrnjnhij�|mio�jnhij�oqhwniqn�jnhiwojqlmrysnpmnr�j
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XYZ[X\]Ŷ_[XYZ[]̀abcd]]_[ce[XYd[ce[̂f]̀[gYZ]h[̂f][i]j[kchl[m̂X̂][nXoch[nXjp[_q̀qbXh[bXj_[ce[ĉf]h[\cr]hỲ ]ŶXb[
ocZq]_[fXrqY\[sghq_Zqt̂qcYp[XYZ[egĥf]hp[X\XqY_̂[tbXq̀_[XYZ[sgZ\̀ ]Ŷ_[Xhq_qY\[ehc̀ [rqcbX̂qcY[ce[agobqt[chZqYXYt]_[XYZ[
h]ugqh]̀]Ŷ_[ce[\cr]hYqY\[Xĝfchq̂q]_[Zg][̂c[̂f][vcŶhXt̂chw_[ch[q̂_[mgotcŶhXt̂chw_[̀]̂fcZ[ce[]x]tĝqcY[ce[̂f][ychlz[
{gĥf]hp[jf]Y]r]h[XYd[aXĥd[̂c[̂f][|\h]]̀]Ŷ[q_[h]ugqh]Zp[qY[jchZ_[ch[_go_̂XYt]p[̂c[qYZ]̀Yqed[ch[fcbZ[fXh̀b]__[
XYĉf]h[aXĥdp[jf]̂f]h[ch[Yĉ[̂f][ecbbcjqY\[q_[]xah]__bd[qYtbgZ]Z[qY[jfcb][ch[qY[aXĥ[qY[̂f][aXhX\hXaf[jq̂f[h]\XhZ[̂c[
_gtf[aXĥqtgbXh[qYZ]̀YqeqtX̂qcY[XYZ[fcbZ[fXh̀b]__[ahcrq_qcYp[_gtf[qYZ]̀YqeqtX̂qcY[XYZ[fcbZ[fXh̀b]__[ahcrq_qcY[_fXbb[
qYtbgZ]p[oĝ[Yĉ[o][bq̀q̂]Z[̂cp[̂f][aXd̀ ]Ŷ[ch[h]q̀ogh_]̀]Ŷ[ce[Xbb[sgZ\̀ ]Ŷ_p[tbXq̀_p[ZX̀X\]_p[bc__]_p[e]]_p[tc_̂_p[XYZ[
]xa]Y_]_p[XYZ[bq̂q\X̂qcY[tc_̂_[XYZ[]xa]Y_]_p[qYtbgZqY\p[oĝ[Yĉ[bq̀q̂]Z[̂cp[̂f][h]X_cYXob][e]]_[ce[q̂_[X̂̂chY]d_[XYZ[
jq̂Y]__]_z

}~�����������}~�������
������[�f][|htfq̂]t̂[jqbb[ahcrqZ][XZ̀ qYq_̂hX̂qcY[ce[̂f][vcŶhXt̂[X_[Z]_thqo]Z[qY[̂f][vcŶhXt̂[�ctg̀ ]Ŷ_[XYZ[jqbb[o][
XY[�jY]hw_[h]ah]_]ŶX̂qr][ZghqY\[tcY_̂hgt̂qcYp[gŶqb[̂f][ZX̂][̂f][|htfq̂]t̂[q__g]_[̂f][eqYXb[v]ĥqeqtX̂][ech[�Xd̀ ]Ŷz[
�f][|htfq̂]t̂[jqbb[fXr][Xĝfchq̂d[̂c[Xt̂[cY[o]fXbe[ce[̂f][�jY]h[cYbd[̂c[̂f][]x̂]Ŷ[ahcrqZ]Z[qY[̂f][vcŶhXt̂[�ctg̀ ]Ŷ_p[
gYb]__[ĉf]hjq_][̀cZqeq]Z[qY[jhq̂qY\[qY[XttchZXYt][jq̂f[ĉf]h[ahcrq_qcY_[ce[̂f][vcŶhXt̂z

������[�ĝq]_p[h]_acY_qoqbq̂q]_p[XYZ[bq̀q̂X̂qcY_[ce[Xĝfchq̂d[ce[̂f][|htfq̂]t̂[X_[_]̂[ecĥf[qY[̂f][vcŶhXt̂[�ctg̀ ]Ŷ_[
_fXbb[Yĉ[o][h]_̂hqt̂]Zp[̀cZqeq]Zp[ch[]x̂]YZ]Z[jq̂fcĝ[jhq̂̂]Y[tcY_]Ŷ[ce[̂f][�jY]hp[vcŶhXt̂chp[XYZ[|htfq̂]t̂z[vcY_]Ŷ[
_fXbb[Yĉ[o][gYh]X_cYXobd[jq̂ff]bZz

������[�f][|htfq̂]t̂[jqbb[rq_q̂[̂f][_q̂][X̂[qŶ]hrXb_[XaahcahqX̂][̂c[̂f][_̂X\][ce[̂f][tcY_̂hgt̂qcY[̂c[o]tc̀ ][\]Y]hXbbd[
eX̀qbqXh[jq̂f[̂f][ahc\h]__[XYZ[ugXbq̂d[ce[̂f][acĥqcY[ce[̂f][ychl[tc̀ ab]̂]Zp[XYZ[̂c[Z]̂]h̀qY][qY[\]Y]hXbp[qe[̂f][ychl[
co_]hr]Z[q_[o]qY\[a]hech̀]Z[qY[X[̀XYY]h[qYZqtX̂qY\[̂fX̂[̂f][ychlp[jf]Y[egbbd[tc̀ ab]̂]Zp[jqbb[o][qY[XttchZXYt][jq̂f[
f̂][vcŶhXt̂[�ctg̀ ]Ŷ_z[�cj]r]hp[̂f][|htfq̂]t̂[jqbb[Yĉ[o][h]ugqh]Z[̂c[̀Xl][]xfXg_̂qr][ch[tcŶqYgcg_[cY�_q̂][
qY_a]t̂qcY_[̂c[tf]tl[̂f][ugXbq̂d[ch[ugXŶq̂d[ce[̂f][ychlz[�f][|htfq̂]t̂[jqbb[Yĉ[fXr][tcŶhcb[cr]hp[tfXh\][cep[ch[
h]_acY_qoqbq̂d[ech[̂f][tcY_̂hgt̂qcY[̀]XY_p[̀]̂fcZ_p[̂]tfYqug]_p[_]ug]Yt]_p[ch[ahct]Zgh]_p[ch[ech[_Xe]̂d[ah]tXĝqcY_[XYZ[
ahc\hX̀_[qY[tcYY]t̂qcY[jq̂f[̂f][ychlp[_qYt][̂f]_][Xh][_cb]bd[̂f][vcŶhXt̂chw_[hq\f̂_[XYZ[h]_acY_qoqbq̂q]_[gYZ]h[̂f][
vcŶhXt̂[�ctg̀ ]Ŷ_z

������[�Y[̂f][oX_q_[ce[̂f][_q̂][rq_q̂_p[̂f][|htfq̂]t̂[jqbb[l]]a[̂f][�jY]h[h]X_cYXobd[qYech̀]Z[Xocĝ[̂f][ahc\h]__[XYZ[
ugXbq̂d[ce[̂f][acĥqcY[ce[̂f][ychl[tc̀ ab]̂]Zp[XYZ[ahc̀ âbd[h]acĥ[̂c[̂f][�jY]h[���[lYcjY[Z]rqX̂qcY_[ehc̀ [̂f][
vcŶhXt̂[�ctg̀ ]Ŷ_p[���[lYcjY[Z]rqX̂qcY_[ehc̀ [̂f][̀c_̂[h]t]Ŷ[tcY_̂hgt̂qcY[_tf]Zgb][_gò q̂̂]Z[od[̂f][vcŶhXt̂chp[
XYZ[���[Z]e]t̂_[XYZ[Z]eqtq]Ytq]_[co_]hr]Z[qY[̂f][ychlz��f][|htfq̂]t̂[jqbb[Yĉ[o][h]_acY_qob][ech[̂f][vcŶhXt̂chw_[
eXqbgh][̂c[a]hech̀[̂f][ychl[qY[XttchZXYt][jq̂f[̂f][h]ugqh]̀]Ŷ_[ce[̂f][vcŶhXt̂[�ctg̀ ]Ŷ_z[�f][|htfq̂]t̂[jqbb[Yĉ[
fXr][tcŶhcb[cr]h[ch[tfXh\][ce[XYZ[jqbb[Yĉ[o][h]_acY_qob][ech[Xt̂_[ch[c̀ q__qcY_[ce[̂f][vcŶhXt̂chp[mgotcŶhXt̂ch_p[ch[
f̂]qh[X\]Ŷ_[ch[]̀abcd]]_p[ch[XYd[ĉf]h[a]h_cY_[ch[]Ŷq̂q]_[a]hech̀qY\[acĥqcY_[ce[̂f][ychlz

������[�X_]Z[cY[̂f][|htfq̂]t̂w_[]rXbgX̂qcY_[ce[̂f][ychl[XYZ[ce[̂f][vcŶhXt̂chw_[|aabqtX̂qcY_[ech[�Xd̀ ]Ŷp[̂f][
|htfq̂]t̂[jqbb[h]rq]j[XYZ[t]ĥqed[̂f][X̀cgŶ_[Zg][̂f][vcŶhXt̂ch[XYZ[jqbb[q__g][v]ĥqeqtX̂]_[ech[�Xd̀ ]Ŷ[qY[_gtf[
X̀cgŶ_z

������[�f][|htfq̂]t̂[fX_[Xĝfchq̂d[̂c[h]s]t̂[ychl[̂fX̂[Zc]_[Yĉ[tcYech̀[̂c[̂f][vcŶhXt̂[�ctg̀ ]Ŷ_[XYZ[̂c[h]ugqh][
qY_a]t̂qcY[ch[̂]_̂qY\[ce[̂f][ychlz

������[�f][|htfq̂]t̂[jqbb[h]rq]j[XYZ[Xaahcr][ch[̂Xl][ĉf]h[XaahcahqX̂][Xt̂qcY[gacYp[̂f][vcŶhXt̂chw_[_gò q̂̂Xb_[_gtf[
X_[mfca[�hXjqY\_p[�hcZgt̂[�X̂Xp[XYZ[mX̀ab]_p[oĝ[cYbd[ech[̂f][bq̀q̂]Z[aghac_][ce[tf]tlqY\[ech[tcYech̀XYt][jq̂f[
qYech̀X̂qcY[\qr]Y[XYZ[̂f][Z]_q\Y[tcYt]â[]xah]__]Z[qY[̂f][vcŶhXt̂[�ctg̀ ]Ŷ_z

������[�f][|htfq̂]t̂[jqbb[qŶ]hah]̂[XYZ[Z]tqZ][̀X̂̂]h_[tcYt]hYqY\[a]hech̀XYt][gYZ]hp[XYZ[h]ugqh]̀]Ŷ_[cep[̂f][
vcŶhXt̂[�ctg̀ ]Ŷ_[cY[jhq̂̂]Y[h]ug]_̂[ce[]q̂f]h[̂f][�jY]h[ch[vcŶhXt̂chz[�f][|htfq̂]t̂[jqbb[̀Xl][qYq̂qXb[Z]tq_qcY_[cY[
Xbb[tbXq̀_p[Zq_aĝ]_p[XYZ[ĉf]h[̀X̂̂]h_[qY[ug]_̂qcY[o]̂j]]Y[̂f][�jY]h[XYZ[vcŶhXt̂ch[oĝ[jqbb[Yĉ[o][bqXob][ech[h]_gb̂_[
ce[XYd[qŶ]hah]̂X̂qcY_[ch[Z]tq_qcY_[h]YZ]h]Z[qY[\ccZ[eXq̂fz

������[�f][|htfq̂]t̂w_[Z]tq_qcY_[cY[̀X̂̂]h_[h]bX̂qY\[̂c[X]_̂f]̂qt[]ee]t̂[jqbb[o][eqYXb[qe[tcY_q_̂]Ŷ[jq̂f[̂f][qŶ]Ŷ[
]xah]__]Z[qY[̂f][vcŶhXt̂[�ctg̀ ]Ŷ_z



�����

�

�����	
��������������������	�������������������������� !"#$%$&'()*$&'+&*$&'+,*$&')&*$&')(*$&'))*$&'-.*$&'-/*$&'-,*$&',-*$&''-*$0..-$123$0.&-$4�$5"6$
786� 912$:2;# #<#6$�=$7�9" #69#;>$7??$� !"#;$�6;6�@63>�5"6$A786� 912$:2;# #<#6$�=$7�9" #69#;*B$A7:7*B$#"6$7:7$C�!�*$123$A7:7$��2#�19#$D�9<862#;B$1�6$�6! ;#6�63$
#�13681�E;$123$81�$2�#$46$<;63$F #"�<#$�6�8 ;; �2>$5" ;$3�9<862#$F1;$���3<963$4�$7:7$;�=#F1�6$1#$&.G(,G+/$H5$�2$.)I&(I0.00$<236�$J�36�$K�>0&&/0,/,(+$
F" 9"$6L� �6;$�2$.0I&/I0.0(*$ ;$2�#$=��$�6;1?6*$ ;$? 962;63$=��$�26M# 86$<;6$�2?�*$123$81�$�2?�$46$<;63$ 2$199��31296$F #"$#"6$7:7$��2#�19#$D�9<862#;N$56�8;$�=$
O6�@ 96>$5�$�6���#$9���� !"#$@ �?1# �2;*$6M81 ?$9���� !"#P1 1>��!>
QR��S	�RT$ U&/))(((0'0V

��

WXYZ[\]̂__̂^̂ àb[cdYXW[YcX̀
ê__f_ghgijklmnopqlompgrsgqgtupsmngmpgunorovgwxmgxqsgqgyrpuloglmnopqlogwroxgoxugzmnopqlompgomgtup{mp|gqgtmpormngm{goxug
}mp~gqogoxugsrougmpgomgmoxupwrsug{jpnrsxg�qkmp�g|qouprq�gmpgmoxupgsup�rlusgwroxgpustulogomgqgtmpormngm{goxug}mp~�gqnyg
rnl�jyus�gkjogrsgnmog�r|rouygom�gitulrq�rsos�gitulrq�ovgzmnopqlomp�gqnyg�pqyugijklmnopqlomps�g�xugoup|g�ijklmnopqlomp�g
rsgpu{uppuygomgoxpmj�xmjogoxugzmnopqlog�mlj|unosgqsgr{gsrn�j�qpgrngnj|kupgqnyg|uqnsgqgijklmnopqlompgmpgqngqjoxmpr�uyg
putpusunoqor�ugm{goxugijklmnopqlomp�g�xugoup|g�ijklmnopqlomp�gymusgnmogrnl�jyugqgsutqpqouglmnopqlompgmpgsjklmnopqlompsg
m{gqgsutqpqouglmnopqlomp�

hgijk�sjklmnopqlompgrsgqgtupsmngmpgunorovgwxmgxqsgqgyrpulogmpgrnyrpuloglmnopqlogwroxgqgijklmnopqlompgomgtup{mp|gqg
tmpormngm{goxug}mp~gqogoxugsrougmpgomgmoxupwrsug{jpnrsxg�qkmp�g|qouprq�gmpgmoxupgsup�rlusgwroxgpustulogomgqgtmpormngm{goxug
}mp~�g�xugoup|g�ijk�sjklmnopqlomp�grsgpu{uppuygomgoxpmj�xmjogoxugzmnopqlog�mlj|unosgqsgr{gsrn�j�qpgrngnj|kupgqnyg
|uqnsgqgijk�sjklmnopqlompgmpgqngqjoxmpr�uygputpusunoqor�ugm{goxugijk�sjklmnopqlomp�

�xugoup|g�itulrq�rso�gmpg�itulrq�ovgzmnopqlomp�gqsgjsuygrngoxusugstulr{rlqormnsgsxq��g|uqngqngrnyr�ryjq�gmpg{rp|gm{g
usoqk�rsxuygputjoqormn�gmp�gr{gnuw�vgmp�qnr�uy�gwxmsugtupsmnnu�gxq�ugtpu�rmjs�vgusoqk�rsxuygqgputjoqormngrngoxugsq|ug
{ru�y�gwxrlxgrsgpu�j�qp�vgun�q�uygrn�gqnygwxrlxg|qrnoqrnsgqgpu�j�qpg{mplugm{gwmp~|ungs~r��uygrnguroxupg|qnj{qlojprn�g
mpg{qkprlqorn�grou|sgpu�jrpuygkvgoxugzmnopqlo�grnsoq��rn�grou|sgpu�jrpuygkvgoxugzmnopqlo�gmpgmoxupwrsugtup{mp|rn�gwmp~g
pu�jrpuygkvgoxugzmnopqlo�

}xupugoxugzmnopqlogitulr{rlqormnsgpu�jrpugrnsoq��qormngkvgqg�itulrq�rso��goxqogoup|gsxq��gq�smgkugyuu|uygomg|uqnguroxupg
oxug|qnj{qlojpupgm{goxugrou|�gqngrnyr�ryjq�gmpg{rp|g�rlunsuygkvgoxug|qnj{qlojpup�gmpgqngrnyr�ryjq�gmpg{rp|gwxmgwr��g
tup{mp|gsjlxgwmp~gjnyupgoxug|qnj{qlojpup�sgyrpulogsjtup�rsrmn�ê__f�g�n�ussgmoxupwrsugsoqouygrngoxugzmnopqlog
�mlj|unos�goxugzmnopqlomp�gqsgsmmngqsgtpqlorlqk�ugq{oupgqwqpygm{goxugzmnopqlo�gsxq��gnmor{vgoxug�wnupgqnyghplxroulogm{g
oxugijklmnopqlompsgmpgsjtt�rupsgtpmtmsuyg{mpguqlxgm{goxugtprnlrtq�gtmpormnsgm{goxug}mp~�g�xugzmnopqlompgsxq��gnmog
lmnopqlogwroxgqnvgijklmnopqlompgmpgsjtt�rupgomgwxm|goxug�wnupgmpghplxroulogxqsg|qyugpuqsmnqk�ugwprooungmk�ulormng
wroxrngoungyqvsgq{oupgpulurtogm{goxugzmnopqlomp�sg�rsogm{gijklmnopqlompsgqnygsjtt�rups�g�{goxugtpmtmsuygkjogpu�ulouyg
ijklmnopqlompgwqsgpuqsmnqk�vglqtqk�ugm{gtup{mp|rn�goxug}mp~�goxugzmnopqlogij|gqnygzmnopqlog�r|ugsxq��gkug
rnlpuqsuygmpgyulpuqsuygkvgoxugyr{{upunlu�gr{gqnv�gmllqsrmnuygkvgsjlxglxqn�u�gqnygqngqttpmtprqougzxqn�ug�pyupgsxq��gkug
rssjuygku{mpuglm||unlu|unogm{goxugsjksorojougijklmnopqlomp�sg}mp~�g�xugzmnopqlompgsxq��gnmogkugpu�jrpuygomglmnopqlog
wroxgqnvmnugomgwxm|goxugzmnopqlompgxqsg|qyugpuqsmnqk�ugmk�ulormn�

�������������������
ê__f�gzmnopqlosgkuowuungoxugzmnopqlompgqnygijklmnopqlompsgsxq��g�� gpu�jrpuguqlxgijklmnopqlomp�gomgoxugu¡ounogm{goxug
}mp~gomgkugtup{mp|uygkvgoxugijklmnopqlomp�gomgkugkmjnygomgoxugzmnopqlompgkvgoxugoup|sgm{goxugzmnopqlog�mlj|unos�g
qnygomgqssj|ugomwqpygoxugzmnopqlompgq��goxugmk�r�qormnsgqnygpustmnsrkr�rorus�grnl�jyrn�goxugpustmnsrkr�rovg{mpgsq{uovgm{g
oxugijklmnopqlomp�sg}mp~�gwxrlxgoxugzmnopqlomp�gkvgoxugzmnopqlog�mlj|unos�gqssj|usgomwqpygoxug�wnupgqnyg
hplxroulo�gqnyg�¢ gq��mwgoxugijklmnopqlompgoxugkunu{rogm{gq��gpr�xos�gpu|uyrusgqnygpuypussgq�qrnsogoxugzmnopqlompgoxqogoxug
zmnopqlomp�gkvgoxusugzmnopqlog�mlj|unos�gxqsgq�qrnsogoxug�wnup�

WXYZ[\]̂_�̂^̂[cd̀YXa[YZcd̂b£̂c¤d]X̂cX̂b£̂ ]̀¥WXWY]̂[cdYXW[YcX̀
ê_�f_g�xugoup|g�iutqpqougzmnopqlomp�s �gsxq��g|uqngmoxupglmnopqlompsgpuoqrnuygkvgoxug�wnupgjnyupgsutqpqoug
q�puu|unos�g�xug�wnupgpusup�usgoxugpr�xogomgtup{mp|glmnsopjlormngmpgmtupqormnsgpu�qouygomgoxug¦pm�ulogwroxgoxug
�wnup�sgmwng{mplus�gqnygwroxgiutqpqougzmnopqlompsgpuoqrnuygjnyupgzmnyrormnsgm{goxugzmnopqlogsjksoqnorq��vgsr|r�qpgomg
oxmsugm{goxrsgzmnopqlo�grnl�jyrn�goxmsugtpm�rsrmnsgm{goxugzmnyrormnsgm{goxugzmnopqlogpu�qouygomgrnsjpqnlugqnygwqr�upgm{g
sjkpm�qormn�

}xungsutqpqouglmnopqlosgqpugqwqpyuyg{mpgyr{{upunogtmpormnsgm{goxug¦pm�ulogmpgmoxupglmnsopjlormngmpgmtupqormnsgmngoxug
srou�goxugoup|g�zmnopqlomp�grngoxugzmnopqlog�mlj|unosgrnguqlxglqsugsxq��g|uqngoxugzmnopqlompgwxmgu¡uljousguqlxg
sutqpqoug�wnup�zmnopqlompgh�puu|uno�

�xug�wnupgsxq��gtpm�ryug{mpglmmpyrnqormngm{goxugqlor�rorusgm{goxug�wnup�sgmwng{mplusgqnygm{guqlxgsutqpqouglmnopqlompg
wroxgoxug}mp~gm{goxugzmnopqlomp�gwxmgsxq��glmmtupqougwroxgoxu|�g�xugzmnopqlompgsxq��gtqporlrtqougwroxgmoxupgsutqpqoug
lmnopqlompsgqnygoxug�wnupgrngpu�ruwrn�goxurpglmnsopjlormngslxuyj�usgwxungyrpulouygomgymgsm�g�xugzmnopqlompgsxq��g
|q~ugqnvgpu�rsrmnsgomgoxuglmnsopjlormngslxuyj�ugyuu|uygnulussqpvgq{oupgqg�mrnogpu�ruwgqnyg|jojq�gq�puu|uno�g�xug
lmnsopjlormngslxuyj�usgsxq��goxunglmnsorojougoxugslxuyj�usgomgkugjsuygkvgoxugzmnopqlomp�gsutqpqouglmnopqlompsgqnygoxug
�wnupgjnor�gsjksu�juno�vgpu�rsuy�
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�W

XYZ[\[]̂_̀]abcdefgdbe]h_fii]fjjbek]d_̀]lmc̀e]fck]ǹofefd̀]abcdefgdbeh]èfhbcfpì]boobedqcrds]jbe]rcdebkqgdrbc]fck]
hdbeft̀]bj]d_̀re]ufd̀erfih]fck]̀vqroùcd]fck]òejbeufcg̀]bj]d_̀re]fgdrwrdr̀h]fck]h_fii]gbcc̀gd]fck]gbbekrcfd̀]d_̀]
abcdefgdbexh]fgdrwrdr̀h]mrd_]d_̀reh]fh]èvqrèk]ps]d_̀]abcdefgd]ybgqùcdhz

XYZ[\{]̂_̀]lmc̀e]h_fii]p̀]èrupqeh̀k]ps]d_̀]abcdefgdbe]jbe]gbhdh]rcgqeèk]ps]d_̀]lmc̀e]m_rg_]fè]ofsfpì]db]f]
ǹofefd̀]abcdefgdbe]p̀gfqh̀]bj]k̀ifsh|]ruoebòeis]drùk]fgdrwrdr̀h|]be]k̀j̀gdrẁ]gbchdeqgdrbc]bj]d_̀]abcdefgdbez]̂_̀]
lmc̀e]h_fii]p̀]èhobchrpì]db]d_̀]abcdefgdbe]jbe]gbhdh]rcgqeèk]ps]d_̀]abcdefgdbe]p̀gfqh̀]bj]k̀ifsh|]ruoebòeis]drùk]
fgdrwrdr̀h|]kfuft̀]db]d_̀]}be~|]be]k̀j̀gdrẁ]gbchdeqgdrbc]bj]f]ǹofefd̀]abcdefgdbez

�������YZ{YYY�������Y��Y���Y����
XYZ{\Z]�s]fooeboerfd̀]�bkrjrgfdrbc|]g_fct̀h]rc]d_̀]}be~]ufs]p̀]fggbuoirh_̀k]fjd̀e]̀�̀gqdrbc]bj]d_̀]abcdefgdz]̂_̀]
lmc̀e|]mrd_bqd]rcwfirkfdrct]d_̀]abcdefgd|]ufs]bek̀e]g_fct̀h]rc]d_̀]}be~]mrd_rc]d_̀]t̀c̀efi]hgbò]bj]d_̀]abcdefgd]
gbchrhdrct]bj]fkkrdrbch|]k̀ìdrbch|]be]bd_̀e]èwrhrbch|]mrd_]d_̀]abcdefgd]nqu]fck]abcdefgd]̂rù]p̀rct]fk�qhd̀k]
fggbekrctisz]nqg_]g_fct̀h]rc]d_̀]}be~]h_fii]p̀]fqd_ber�̀k]ps]merdd̀c]a_fct̀]lek̀e]hrtc̀k]ps]d_̀]lmc̀e|]abcdefgdbe|]
fck]�eg_rd̀gd|]be]ps]merdd̀c]abchdeqgdrbc]a_fct̀]yrègdrẁ]hrtc̀k]ps]d_̀]lmc̀e]fck]�eg_rd̀gdz]�obc]rhhqfcg̀]bj]d_̀]
a_fct̀]lek̀e]be]abchdeqgdrbc]a_fct̀]yrègdrẁ|]d_̀]abcdefgdbe]h_fii]oebg̀ k̀]oebuodis]mrd_]hqg_]g_fct̀h]rc]d_̀]
}be~|]qcìhh]bd_̀emrh̀]oebwrk̀k]rc]d_̀]a_fct̀]lek̀e]be]abchdeqgdrbc]a_fct̀]yrègdrẁz

XYZ{\[]�k�qhdùcdh]rc]d_̀]abcdefgd]nqu]fck]abcdefgd]̂rù]èhqidrct]jebu]f]g_fct̀]rc]d_̀]}be~]h_fii]p̀]k̀d̀eurc̀k]
ps]uqdqfi]ftè̀ ùcd]bj]d_̀]ofedr̀h]be|]rc]d_̀]gfh̀]bj]f]abchdeqgdrbc]a_fct̀]yrègdrẁ]hrtc̀k]bcis]ps]d_̀]lmc̀e]fck]
�eg_rd̀gd|]ps]d_̀]abcdefgdbexh]gbhd]bj]ifpbe|]ufd̀erfi|]̀vqroùcd|]fck]èfhbcfpì]bẁe_̀fk]fck]oebjrd|]qcìhh]d_̀]
ofedr̀h]ftè̀]bc]fcbd_̀e]ùd_bk]jbe]k̀d̀eurcrct]d_̀]gbhd]be]gèkrdz]�̀ckrct]jrcfi]k̀d̀eurcfdrbc]bj]d_̀]dbdfi]gbhd]bj]f]
abchdeqgdrbc]a_fct̀]yrègdrẁ|]d_̀]abcdefgdbe]ufs]èvq̀hd]ofsùcd]jbe]}be~]gbuoìd̀k]oqehqfcd]db]d_̀]abchdeqgdrbc]
a_fct̀]yrègdrẁz]̂_̀]�eg_rd̀gd]mrii]uf~̀]fc]rcd̀eru]k̀d̀eurcfdrbc]bj]d_̀]fubqcd]bj]ofsùcd]kq̀]jbe]oqeobh̀h]bj]
g̀edrjsrct]d_̀]abcdefgdbexh]ubcd_is]�ooirgfdrbc]jbe]�fsùcdz]}_̀c]d_̀]lmc̀e]fck]abcdefgdbe]ftè̀]bc]fk�qhdùcdh]
db]d_̀]abcdefgd]nqu]fck]abcdefgd]̂rù]ferhrct]jebu]f]abchdeqgdrbc]a_fct̀]yrègdrẁ|]d_̀]�eg_rd̀gd]mrii]oèofè]f]
a_fct̀]lek̀ez]

XYZ{\[\Z]̂_̀]wfiq̀]bj]f]a_fct̀]rc]d_̀]}be~|]h_fii]p̀]k̀d̀eurc̀k]ps]bc̀]be]ubè]bj]d_̀]jbiibmrct�

z�]�crd]�erg̀h]be]fid̀ecfd̀h]oèwrbqhis]ftè̀k]db]ps]abcdefgdbe]fck]lmc̀e�

z� �j]cb]hqg_]�crd]�erg̀]be]�id̀ecfd̀h]fè]oèwrbqhis]ftè̀k]db|]d_̀c]wfiq̀]bj]d_̀]a_fct̀]h_fii]p̀]k̀d̀eurc̀k]ps]
fkkrct]be]k̀kqgdrct]f]jr�̀k]hqu]fubqcd]ftè̀k]bc]p̀dm̀ c̀]d_̀]lmc̀e]fck]d_̀]abcdefgdbe�]be

z� �s]fkkrct�
fz]]d_̀]fgdqfi]gbhd]db]abcdefgdbe]bj]ifpbe]jbe]pfh̀]mft̀h]bcis|]rcgiqkrct]èvqrèk]qcrbc]p̀c̀jrdh]fh]h̀d]
jbed_]rc]d_̀]fooirgfpì]gbiìgdrẁ]pfetfrcrct]ftè̀ ùcd|]oiqh]oèurquh]èvqrèk]db]p̀]ofrk]ps]
abcdefgdbe]jbe]irfprirds]fck]mbe~̀ehx]gbuòchfdrbc]rchqefcg̀]jbe]hqg_]ifpbe|]oiqh]hdfd̀]df�̀h]jbe]
qc̀uoibsùcd]rchqefcg̀]fck]j̀k̀efi]hbgrfi]h̀gqerds]df�̀h|]oiqh]fc]fiibmfcg̀]bj]���]jbe]
abcdefgdbexh]oebjrd|]hqòewrhrbc|]fkurcrhdefdrẁ]fck]fii]bd_̀e]bẁe_̀fk|]rckrègd]gbhdh|]fck]fkkrdrbcfi]
òejbeufcg̀|]ifpbe|]fck]ufd̀erfi]pbck]gbhdh]èifd̀k]db]d_̀]ifpbe]obedrbc]bj]d_̀]a_fct̀�]oiqh

pz]]̂_̀]fgdqfi]gbhd]db]abcdefgdbe]bj]ufd̀erfih]rcgbeobefd̀k]be]db]p̀]rcgbeobefd̀k]rcdb]d_̀]�eb�̀gd|]
rcgiqkrct]defchobedfdrbc]db]d_̀]hrd̀|]oiqh]ufrcd̀cfcg̀|]bòefdrbc]fck]ècdfi|]be]èfhbcfpì]ècdfi]
wfiq̀|]bj]abcdefgdbe]bmc̀k]̀vqroùcd|]bd_̀e]d_fc]hufii]dbbih|]oiqh]fc]fiibmfcg̀]bj]jrẁ]òeg̀cd]
����]jbe]abcdefgdbexh]oebjrd|]hqòewrhrbc|]fkurcrhdefdrẁ]fck]fii]bd_̀e]bẁe_̀fk|]rckrègd]gbhdh|]fck]
fkkrdrbcfi]òejbeufcg̀|]ifpbe|]fck]ufd̀erfi]pbck]gbhdh]èifd̀k]db]d_̀]ufd̀erfih]obedrbc]bj]d_̀]
a_fct̀z

z  n_bqik]abcdefgdbe]p̀]èvqrèk]be]òeurdd̀k]db]hqpgbcdefgd]fii]be]f]obedrbc]bj]d_̀]a_fct̀]db]p̀]òejbeùk]bc]
d_̀]pfhrh]bj]d_̀]gbhd]bj]ifpbe]fck]ufd̀erfih|]ofsùcdh]db]f]nqpgbcdefgdbe]bj]fcs]dr̀e]d_fd]fgdqfiis]òejbeuh]d_̀]
a_fct̀]h_fii]p̀]tbẁec̀k]ps]d_̀]oebwrhrbc]rc]hqpofeftefo_]g]fpbẁ]mrd_]d_̀]̀�g̀odrbc]bj]d_̀]fiibmfcg̀]
hdroqifd̀k]d_̀èrcz]]�c]d_̀]̀ẁcd]bj]hqpgbcdefgdrct]d_̀]a_fct̀|]d_̀]abcdefgdbe]mrii]p̀]̀cdrdìk]db]fc]fiibmfcg̀]
bj]d̀c]òeg̀cd]�����]jbe]ifpbe]fck]jrẁ]òeg̀cd]����]jbe]ufd̀erfi]rchd̀fk]bj]d_̀]fiibmfcg̀]h̀d]jbed_]rc]
hqpofeftefo_]g]fpbẁ]fck]rd]h_fii]p̀]d_̀]èhobchrprirds]bj]d_̀]abcdefgdbe]fck]rdh]nqpgbcdefgdbe�h�]bj]fii]dr̀eh]db]
fiibgfd̀]d_̀]fiibmfcg̀h]h̀d]jbed_]rc]d_rh]hqpofeftefo_]k]p̀dm̀ c̀]fck]fubcthd]d_̀uh̀iẁhz

z� �c]bek̀e]db]jfgrirdfd̀]g_̀g~rct]bj]vqbdfdrbch]jbe]̀�defh]be]gèkrdh|]fii]oebobhfih|]h_fii]p̀]fggbuofcr̀k]ps]f]
gbuoìd̀]rd̀ur�fdrbc]bj]gbhdh]rcgiqkrct]ifpbe|]ufd̀erfih]fck]hqp¡gbcdefgdhz]]¢fpbe]fck]ufd̀erfih]h_fii]p̀]
rd̀ur�̀k]rc]d_̀]ufcc̀e]oèhgerp̀k]p̀ibm]fck]rc]d_̀]jbeufd]k̀hgerp̀k]rc]d_̀]nògrjrgfdrbchz]]}_̀è]uf�be]gbhd]
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�W

XYZ[\]̂_Z]\̀abcdY_̂bY\e]YfZg]\f̂hh]aZ]XYZ[XiZj]̂h\ck]]lhh]m_cmc\̂h\]nXYfc̀Y]\̀bf]XYZ[XîYXcd]nXhh]aZ]_ZỲ_dZj]Yc]
YfZ]ocdY_̂bYc_]pc_]_Z\̀a[X\\Xcde]̂dj]qndZ_][̂g]X\\̀Z]̂]ocd\Y_̀bYXcd]of̂drZ]sX_ZbYXtZ]Xd]hXZ̀]YfZ_Zcpk

uk v ŶZ_X̂h\]wxYZ[XiZj]y_Ẑzjcnd{

|k }ZdŶh]cp]~�̀Xm[ZdY]wxYZ[XiZj]y_Ẑzjcnd{

�k �̀aYcŶh]wljj]hXdZ\]u�|{

�k qtZ_fẐj]̂dj]�_cpXY]wu��]�]hXdZ]�{

�k �̀aYcŶh]wljj]hXdZ\]���{

�k �̂ac_]wxYZ[XiZj]y_Ẑzjcnd{

�k xd\̀_̂dbZ]cd]�̂ac_]w�c_z[Zd�\]oc[mke]ZYbk{

�k �̀aYcŶh]wljj]hXdZ\]�]̂dj]�{]

�k qtZ_fẐj]̂dj]�_cpXY]wu��]�]hXdZ]�{

u�k �̀aYcŶh]wljj]hXdZ\]�]̂dj]�{

uuk �̀abcdY_̂bY]�c_z]wxdbh̀jZ]xYZ[XiZj]y_Ẑzjcnde]�̀abcdY_̂bYc_�\]

ctZ_fẐj]̂dj]m_cpXY]̂hhcnZj]X\]u��{

u|k �_X[Z]ocdY_̂bYc_]qtZ_fẐj]̂dj]�_cpXY]w��]�]hXdZ]uu{

u�k �̀aYcŶh]wljj]hXdZ\]�]�]�{

u�k �̀aYcŶh]wljj]hXdZ\]�e]u�e]̂dj]u�{

u�k ycdj]bf̂_rZ\]w|�]�]hXdZ]u�{

u�k �q�l�]o�l��~]q}s~}

wljj]hXdZ\]u�]̂dj]u�{

k� �c_]̂jjXYXcd̂h]acdj]bf̂_rZ\]pc_]YfZ]YcŶh]of̂drZ]q_jZ_e]Ync]w|�{]mZ_bZdY]cp]YfZ]oc\Yk]]�fX\]\f̂hh]̂mmhg]pc_]
sZj̀bY]of̂drZ]q_jZ_\]̂\]nZhhk

k� �fZd]mZ_pc_[Xdr]̂dg]�c_z]cd]YfZ]â\X\]cp]YfZ]bc\Y]cp]ĥac_]̂dj][̂YZ_X̂h\e]̂dj]ocdY_̂bYc_]c_]XY\]
�̀abcdY_̂bYc_\]̂_Z]mZ_[XYYZj]c_]_Z�̀X_Zj]Yc]mZ_pc_[]̂dg]ctZ_YX[Z]nc_ze]YfZ]bc\Y]cp]ĥac_]\f̂hh]Xdbh̀jZ]
ĵjXYXcd̂h]n̂rZ\]ctZ_]̂dj]̂actZ]\Y_̂XrfY]YX[Z]_̂YZ\e]̂\]nZhh]̂\]n̂rZ\]̂Y]\Y_̂XrfY]YX[Z]_̂YZ\k]�cnZtZ_e]YfZ]
ĥhcn̂dbZ]\ZY]pc_Yf]Xd]\̀am̂_̂r_̂mf]u�k|ku]\̀a\̀am̂_̂r_̂mf\]k�]c_]k�e]Xp]̂mmhXb̂ahZe]\f̂hh]dcY]aZ]bc[m̀YZj]dc_]
m̂Xj]nXYf]_Z\mZbY]Yc]\̀bf]̂jjXYXcd̂h]n̂rZ\k]]�̀mZ_XdYZdjZdY]c_]dcd�nc_zXdr]pc_Z[̂d]pZZ\]̂_Z]dcY]̂hhcnZjk

������]�fZ]l_bfXYZbY]nXhh]f̂tZ]̂̀Yfc_XYg]Yc]c_jZ_][Xdc_]bf̂drZ\]Xd]YfZ]�c_z]dcY]XdtchtXdr]̂j�̀\Y[ZdY]Xd]YfZ]ocdY_̂bY]
�̀[]c_]Z�YZd\Xcd]cp]YfZ]ocdY_̂bY]�X[Z]̂dj]dcY]Xdbcd\X\YZdY]nXYf]YfZ]XdYZdY]cp]YfZ]ocdY_̂bY]scb̀[ZdY\k]�̀bf]bf̂drZ\]
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WXYZZ[\][]̂̂]_̀]a[\b[cdè̀]f[gda]d[Yfa[WXYZZ[\][\efaefh[gf[̀X][icf]d[Yfa[jgf̀dY_̀gdk[lX][jgf̀dY_̀gd[WXYZZ[_Yddb[gm̀[
Wm_X[cdè̀]f[gda]dW[ndgoǹZbk[p̂[̀X][jgf̀dY_̀gd[\]Ze]q]W[̀XỲ[̀X][ndgngW]a[oefgd[_XYfh][ef[̀X][rgds[ceZZ[Ŷ̂]_̀[̀X][
jgf̀dY_̀[tmo[gd[jgf̀dY_̀[leo]u[̀X][jgf̀dY_̀gd[WXYZZ[fg̀êb[̀X][vd_Xè]_̀[Yfa[WXYZZ[fg̀[ndg_]]a[̀g[eonZ]o]f̀[̀X][
_XYfh][ef[̀X][rgdsk

wxyz{|[p̂[_gf_]YZ]a[gd[mfsfgcf[nXbWe_YZ[_gfaèegfW[Yd][]f_gmf̀]d]a[Ỳ[̀X][Wè][̀XỲ[aê̂]d[oỲ]deYZZb[̂dgo[̀XgW][
efae_Ỳ]a[ef[̀X][jgf̀dY_̀[}g_mo]f̀W[gd[̂dgo[̀XgW][_gfaèegfW[gdaefYdeZb[̂gmfa[̀g[]~eẀu[̀X][jgf̀dY_̀[tmo[Yfa[jgf̀dY_̀[
leo][WXYZZ[\][]�mèY\Zb[Ya�mẀ]a[YW[om̀mYZZb[Yhd]]a[\]̀c]]f[̀X][icf]d[Yfa[jgf̀dY_̀gd�[ndgqea]a[̀XỲ[̀X][jgf̀dY_̀gd[
ndgqea]W[fg̀e_][̀g[̀X][icf]d[Yfa[vd_Xè]_̀[ndgoǹZb[Yfa[\]̂gd][_gfaèegfW[Yd][aeẀmd\]ak

�������xy|xxx����
wxy|{y[leo][ZeoèW[ẀỲ]a[ef[̀X][jgf̀dY_̀[}g_mo]f̀W[Yd][ĝ[̀X][]WW]f_][ĝ[̀X][jgf̀dY_̀k[�b[]~]_m̀efh[̀XeW[vhd]]o]f̀[
X̀][jgf̀dY_̀gd[_gf̂edoW[̀XỲ[̀X][jgf̀dY_̀[leo][eW[Y[d]YWgfY\Z][n]dega[̂gd[n]d̂gdoefh[̀X][rgdsk

wxy|{�[�fZ]WW[g̀X]dceW][ndgqea]au[jgf̀dY_̀[leo][eW[̀X][n]dega[ĝ[̀eo]u[ef_Zmaefh[Ym̀Xgde�]a[Ya�mẀo]f̀Wu[YZZg̀̀]a[ef[
X̀][jgf̀dY_̀[}g_mo]f̀W[̂gd[tm\ẀYf̀eYZ[jgonZ]̀egf[ĝ[̀X][rgdsk

wxy|{z[lX][̀]do[�aYb�[YW[mW]a[ef[̀X][jgf̀dY_̀[}g_mo]f̀W[WXYZZ[o]Yf[_YZ]faYd[aYb[mfZ]WW[g̀X]dceW][Wn]_êe_YZZb[
a]̂ef]ak

wxy|{|[lX][aỲ][ĝ[tm\ẀYf̀eYZ[jgonZ]̀egf[eW[̀X][aỲ][_]d̀êe]a[\b[̀X][vd_Xè]_̀[ef[Y__gdaYf_][cèX[t]_̀egf[��k�k�k

wxy|{�[p̂[̀X][jgf̀dY_̀gd[eW[a]ZYb]a[Ỳ[Yfb[̀eo][ef[̀X][_goo]f_]o]f̀[gd[ndghd]WW[ĝ[̀X][rgds[\b[���[_XYfh]W[gda]d]a[ef[
X̀][rgds�[���[\b[ZY\gd[aeWnm̀]Wu[̂ed]u[mfmWmYZ[a]ZYb[ef[a]Zeq]de]Wu[Y\fgdoYZ[Yaq]dW][c]ỲX]d[_gfaèegfW[fg̀[d]YWgfY\Zb[
Yf̀e_enỲY\Z]u[mfYqgeaY\Z][_YWmYZ̀e]Wu[gd[Yfb[_YmW]W[\]bgfa[̀X][jgf̀dY_̀gd�W[_gf̀dgZ�[gd[���[\b[g̀X]d[_YmW]W[̀XỲ[̀X][
jgf̀dY_̀gd[YWW]d̀Wu[Yfa[̀X][vd_Xè]_̀[a]̀]doef]Wu[�mẀêb[a]ZYbu[̀X]f[̀X][jgf̀dY_̀[leo][WXYZZ[\][]~̀]fa]a[̂gd[Wm_X[
d]YWgfY\Z][̀eo][YW[̀X][vd_Xè]_̀[oYb[a]̀]doef]u[Wm\�]_̀[̀g[̀X][ndgqeWegfW[ĝ[vd̀e_Z][��k

�������xy�xxx��������x���x����������
wxy�{yx��� ¡¢£ x¤¥x¦§£¢ ̈
wxy�{y{y[rX]d][̀X][jgf̀dY_̀[eW[\YW]a[gf[Y[t̀enmZỲ]a[tmo[gd[̀X][jgẀ[ĝ[̀X][rgds[cèX[Y[©mYdYf̀]]a[ªY~eomo[«de_][
nmdWmYf̀[̀g[t]_̀egf[�k�[gd[�k¬u[̀X][jgf̀dY_̀gd[WXYZZ[Wm\oè[Y[W_X]amZ][ĝ[qYZm]W[̀g[̀X][vd_Xè]_̀[\]̂gd][̀X][̂edẀ[
vnnZe_Ỳegf[̂gd[«Ybo]f̀u[YZZg_Ỳefh[̀X][]f̀ed][t̀enmZỲ]a[tmo[gd[©mYdYf̀]]a[ªY~eomo[«de_][̀g[̀X][qYdegmW[ngd̀egfW[
ĝ[̀X][rgdsk[lX][W_X]amZ][ĝ[qYZm]W[WXYZZ[\][nd]nYd]a[ef[̀X][̂gdou[Yfa[Wmnngd̀]a[\b[̀X][aỲY[̀g[Wm\ẀYf̀eỲ][èW[
Y__mdY_b[d]�med]a[\b[̀X][vd_Xè]_̀k[lXeW[W_X]amZ][ĝ[qYZm]W[WXYZZ[\][mW]a[YW[Y[\YWeW[̂gd[d]qe]cefh[̀X][jgf̀dY_̀gd�W[
vnnZe_ỲegfW[̂gd[«Ybo]f̀k

wxy�{y{�[lX][YZZg_Ỳegf[ĝ[̀X][t̀enmZỲ]a[tmo[gd[©mYdYf̀]]a[ªY~eomo[«de_][mfa]d[̀XeW[t]_̀egf[��k�[WXYZZ[fg̀[
_gfẀèm̀][Y[W]nYdỲ][ẀenmZỲ]a[Wmo[gd[hmYdYf̀]]a[oY~eomo[nde_][̂gd[]Y_X[efaeqeamYZ[Zef][è]o[ef[̀X][W_X]amZ][ĝ[
qYZm]Wk

wxy�{�x�¤®̄¤£x�̈®°±§® 
wxy�{�{y[rX]d][̀X][jgf̀dY_̀[tmo[eW[̀X][jgẀ[ĝ[̀X][rgdsu[nZmW[̀X][jgf̀dY_̀gd�W[²]][cèXgm̀[Y[©mYdYf̀]]a[ªY~eomo[
«de_][nmdWmYf̀[̀g[t]_̀egf[�k�u[̀X][jgf̀dY_̀gd[WXYZZ[nd]nYd][Yfa[Wm\oè[̀g[̀X][icf]d[Y[jgf̀dgZ[³ẀeoỲ][cèXef[�¬[aYbW[
ĝ[]~]_m̀efh[̀XeW[vhd]]o]f̀k[lX][jgf̀dgZ[³ẀeoỲ][WXYZZ[ef_Zma][̀X][]ẀeoỲ]a[jgẀ[ĝ[̀X][rgds[nZmW[̀X][jgf̀dY_̀gd�W[
²]]k

wxy�{�{�[lX][jgf̀dgZ[³ẀeoỲ][WXYZZ[ef_Zma]́
{y X̀][ag_mo]f̀W[]fmo]dỲ]a[ef[vd̀e_Z][�u[ef_Zmaefh[YZZ[ªgaêe_ỲegfW[̀X]d]̀g�
{� Y[ZeẀ[ĝ[̀X][YWWmoǹegfW[oYa][\b[̀X][jgf̀dY_̀gd[ef[̀X][nd]nYdỲegf[ĝ[̀X][jgf̀dgZ[³ẀeoỲ][̀g[

WmnnZ]o]f̀[̀X][ef̂gdoỲegf[ndgqea]a[\b[̀X][icf]d[Yfa[_gf̀Yef]a[ef[̀X][jgf̀dY_̀[}g_mo]f̀W�
{z Y[ẀỲ]o]f̀[ĝ[̀X][]ẀeoỲ]a[jgẀ[ĝ[̀X][rgds[gdhYfe�]a[\b[̀dYa][_Ỳ]hgde]W[gd[WbẀ]oW[Yfa[̀X][

jgf̀dY_̀gd�W[²]]�
{| Y[ndg�]_̀[W_X]amZ][mngf[cXe_X[̀X][jgf̀dgZ[³ẀeoỲ][eW[\YW]au[efae_Ỳefh[ndgngW]a[tm\_gf̀dY_̀gdWu[

Y_̀eqèb[W]�m]f_]W[Yfa[amdỲegfWu[oeZ]Ẁgf][aỲ]W[̂gd[d]_]eǹ[Yfa[YnndgqYZ[ĝ[n]d̀ef]f̀[ef̂gdoỲegfu[
W_X]amZ][ĝ[WXgn[adYcefhW[Yfa[WYonZ]Wu[ndg_md]o]f̀[Yfa[a]Zeq]db[ĝ[oỲ]deYZW[gd[]�meno]f̀[[̀X][
icf]d�W[g__mnYf_b[d]�med]o]f̀Wu[Yfa[̀X][aỲ][ĝ[tm\ẀYf̀eYZ[jgonZ]̀egf�[Yfa
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WX YZ[\]̂Z_̀ZYabZc_â\adeacbZYf_gâ]Z\ac[ghehZ\aẐieZj_âk_[Zl]̂\fŶeZ̀_kZ̀gk̂iekZheme[_nfeâZ_̀Zhe]\daZ
YahZc_a]̂kgĉ\_ao

pqrXWsWtZuieaẐieZj_âk_[Zl]̂\fŶeZ\]ZYccen̂Yv[eẐ_ẐieZwxaekZYahZykci\̂eĉzẐieZwxaekZ]iY[[ZYc{a_x[ehdeZ\̂Z\aZ
xk\̂\adoZ|ieZwxaek}]ZYccen̂YaceZ_̀ẐieZj_âk_[Zl]̂\fŶeZh_e]Za_̂Z\fn[bẐiŶẐieZj_âk_[Zl]̂\fŶeZc_a]̂\̂ĝe]ZYZ
~gYkYâeehZ�Y�\fgfZ�k\ceo

pqrXWsW�q|ieZj_âkYĉ_kZ]iY[[Zheme[_nZYahZ\fn[efeâZYZhêY\[ehZ]b]̂efZ_̀Zc_]̂Zc_âk_[ẐiŶZx\[[Znk_m\heẐieZwxaekZYahZ
ykci\̂eĉZx\̂iẐ\fe[bZ\à_kfŶ\_aZY]Ẑ_ẐieZYâ\c\nŶehẐ_̂Y[Zj_]̂Z_̀ẐieZu_k{oZ|ieZc_]̂Zc_âk_[Z]b]̂efZ]iY[[Zc_fnYkeZ
îeZj_âk_[Zl]̂\fŶeZx\̂iẐieZYĉgY[Zc_]̂Z̀_kZYĉ\m\̂\e]Z\aZnk_dke]]ZYahZe]̂\fŶe]Z̀_kZgac_fn[êehẐY]{]ZYahZnk_n_]ehZ
ciYade]oZ|i\]Z\à_kfŶ\_aZ]iY[[ZveZken_k̂ehẐ_ẐieZwxaekzZ\aZxk\̂\adzZa_Z[ŶekẐiYaẐieZj_âkYĉ_k}]Z̀\k]̂Zynn[\cŶ\_aZ
_̀kZ�YbfeâZYahZ]iY[[ZveZkem\]ehZYahZ]gvf\̂̂ehZx\̂iZeYciZynn[\cŶ\_aZ̀_kZ�Ybfeâo

pqrXWsWXq|ieZwxaekZ]iY[[ZYĝi_k\�eZnkenYkŶ\_aZ_̀Zkem\]\_a]Ẑ_ẐieZj_âkYĉZ�_cgfeâ]ẐiŶZ\ac_kn_kŶeẐieZ
Ydkeeh�gn_aZY]]gfn̂\_a]Zc_âY\aehZ\aẐieZj_âk_[Zl]̂\fŶeoZ|ieZwxaekZ]iY[[Znk_fn̂[bZ̀gka\]iZ]gciZkem\]ehZj_âkYĉZ
�_cgfeâ]Ẑ_ẐieZj_âkYĉ_koZ|ieZj_âkYĉ_kZ]iY[[Za_̂\̀bẐieZwxaekZYahZykci\̂eĉZ_̀ZYabZ\ac_a]\]̂eac\e]ZvêxeeaẐieZ
j_âk_[Zl]̂\fŶeZYahẐieZkem\]ehZj_âkYĉZ�_cgfeâ]o

pqrXWtq������������q���q�������
pqrXWtWrZŷZ[eY]̂ẐeaZhYb]Zvè_keẐieZhŶeZe]̂Yv[\]iehZ̀_kZeYciZnk_dke]]ZnYbfeâzẐieZj_âkYĉ_kZ]iY[[Z]gvf\̂Ẑ_ẐieZ
ykci\̂eĉZYaZ\̂ef\�ehZynn[\cŶ\_aZ̀_kZ�YbfeâZnkenYkehZ\aZYcc_khYaceZx\̂iẐieZ]ciehg[eZ_̀ZmY[ge]zZ\̀Zke�g\kehZgahekZ
�eĉ\_aZ��o�zZ̀_kZc_fn[êehZn_k̂\_a]Z_̀ẐieZu_k{oZ|ieZYnn[\cŶ\_aZ]iY[[ZveZa_̂Yk\�ehzZ\̀Zke�g\keh�ZveZ]gnn_k̂ehZvbZY[[Z
hŶYZ]gv]̂Yâ\Ŷ\adẐieZj_âkYĉ_k}]Zk\dîẐ_ZnYbfeâẐiŶẐieZwxaekZ_kZykci\̂eĉZke�g\ke�Z]iY[[Zkè[eĉZkêY\aYdeZ\̀Z
nk_m\hehZ̀_kZ\aẐieZj_âkYĉZ�_cgfeâ]�ZYahZ\ac[gheZYabZkem\]ehZc_]̂Zc_âk_[Z\à_kfŶ\_aZke�g\kehZvbZ�eĉ\_aZ��o�o�oZ
ynn[\cŶ\_a]Z̀_kZ�YbfeâZ]iY[[Za_̂Z\ac[gheZke�ge]̂]Z̀_kZnYbfeâZ̀_kZn_k̂\_a]Z_̀ẐieZu_k{Z̀_kZxi\ciẐieZj_âkYĉ_kZ
h_e]Za_̂Z\âeahẐ_ZnYbZYZ�gvc_âkYĉ_kZ_kZ]gnn[\ekzZga[e]]Z]gciZu_k{ZiY]ZveeaZnek̀_kfehZvbZ_̂iek]Zxi_fẐieZ
j_âkYĉ_kZ\âeah]Ẑ_ZnYbo

pqrXWtWsZu\̂iZeYciZynn[\cŶ\_aZ̀_kZ�YbfeâZxiekeẐieZj_âkYĉZ�gfZ\]ZvY]ehZgn_aẐieZj_]̂Z_̀ẐieZu_k{zZ_kẐieZj_]̂Z_̀Z
îeZu_k{Zx\̂iZYZ~gYkYâeehZ�Y�\fgfZ�k\cezẐieZj_âkYĉ_kZ]iY[[Z]gvf\̂ZnYbk_[[]zZnê̂bZcY]iZYcc_gâ]zZkece\n̂ehZ
\am_\ce]Z_kZ\am_\ce]Zx\̂iZciec{Zm_gciek]ZŶ̂YciehzZYahZYabZ_̂iekZem\heaceZke�g\kehZvbẐieZwxaekẐ_Zhef_a]̂kŶeẐiŶZ
cY]iZh\]vgk]efeâ]ZY[keYhbZfYheZvbẐieZj_âkYĉ_kZ_aZYcc_gâZ_̀ẐieZj_]̂Z_̀ẐieZu_k{Ze�gY[Z_kZe�ceehZnk_dke]]Z
nYbfeâ]ZY[keYhbZkece\mehZvbẐieZj_âkYĉ_kZn[g]ZZnYbk_[[]Z̀_kẐieZnek\_hZc_mekehZvbẐieZnke]eâZynn[\cŶ\_aZ̀_kZ
�YbfeâzZ[e]]ẐiŶZn_k̂\_aZ_̀ẐieZnk_dke]]ZnYbfeâ]ZŶ̂k\vĝYv[eẐ_ẐieZj_âkYĉ_k}]Z�eeo

pqrXWtWtZ�Ybfeâ]Z]iY[[ZveZfYheZ_aZYcc_gâZ_̀ZfŶek\Y[]ZYahZe�g\nfeâZhe[\mekehZYahZ]g\̂Yv[bZ]̂_kehZŶẐieZ]\̂eZ̀_kZ
]gv]e�geâZ\ac_kn_kŶ\_aZ\aẐieZu_k{oZ�̀ZYnnk_mehZ\aZYhmYaceZvbẐieZwxaekzZnYbfeâZfYbZ]\f\[Yk[bZveZfYheZ̀_kZ
fŶek\Y[]ZYahZe�g\nfeâZ]̂_kehzZYahZnk_̂eĉehZ̀k_fZhYfYdezZ_̀̀ẐieZ]\̂eZŶZYZ[_cŶ\_aZYdkeehZgn_aZ\aZxk\̂\adoZ

pqrXWtW�Z|ieZj_âkYĉ_kZxYkkYâ]ẐiŶẐ\̂[eẐ_ZY[[Zu_k{Zc_mekehZvbZYaZynn[\cŶ\_aZ̀_kZ�YbfeâZx\[[ZnY]]Ẑ_ẐieZwxaekZ
a_Z[ŶekẐiYaẐieẐ\feZ_̀ZnYbfeâoZ|ieZj_âkYĉ_kZ̀gk̂iekZxYkkYâ]ẐiŶZgn_aZ]gvf\̂̂Y[Z_̀ZYaZynn[\cŶ\_aZ̀_kZ�YbfeâZ
Y[[Zu_k{Z̀_kZxi\ciZjek̂\̀\cŶe]Z̀_kZ�YbfeâZiYmeZveeaZnkem\_g][bZ\]]gehZYahZnYbfeâ]Zkece\mehZ̀k_fẐieZwxaekZ]iY[[zZ
_̂ẐieZve]̂Z_̀ẐieZj_âkYĉ_k}]Z{a_x[ehdezZ\à_kfŶ\_aZYahZve[\èzZveZ̀keeZYahZc[eYkZ_̀Z[\ea]zZc[Y\f]zZ]ecgk\̂bZ\âeke]̂]Z
_kZ_̂iekZeacgfvkYace]ZYhmek]eẐ_ẐieZwxaek}]Z\âeke]̂]o

pqrXW�q������������q���q�������
pqrXW�WrZ|ieZykci\̂eĉZx\[[zZx\̂i\aZ]emeaZhYb]ZỲ̂ekZkece\n̂Z_̀ẐieZj_âkYĉ_k}]Zynn[\cŶ\_aZ̀_kZ�YbfeâzZe\̂iekZ\]]geẐ_Z
îeZwxaekZYZjek̂\̀\cŶeZ̀_kZ�YbfeâzZx\̂iZYZc_nbẐ_ẐieZj_âkYĉ_kzZ̀_kZ]gciZYf_gâZY]ẐieZykci\̂eĉZhêekf\ae]Z\]Z
nk_nek[bZhgezZ_kZa_̂\̀bẐieZj_âkYĉ_kZYahZwxaekZ_̀ẐieZykci\̂eĉ}]ZkeY]_a]Z̀_kZx\̂ii_[h\adZcek̂\̀\cŶ\_aZ\aZxi_[eZ_kZ\aZ
nYk̂ZY]Znk_m\hehZ\aZ�eĉ\_aZ��o�o o

pqrXW�WsZ|ieZ\]]gYaceZ_̀ZYZjek̂\̀\cŶeZ̀_kZ�YbfeâZx\[[Zc_a]̂\̂ĝeZYZkenke]eâŶ\_aZvbẐieZykci\̂eĉẐ_ẐieZwxaekzZvY]ehZ
_aẐieZykci\̂eĉ}]ZemY[gŶ\_a]Z_̀ẐieZu_k{ZYahẐieZhŶYZ\aẐieZynn[\cŶ\_aZ̀_kZ�YbfeâzẐiŶzẐ_ẐieZve]̂Z_̀ẐieZ
ykci\̂eĉ}]Z{a_x[ehdezZ\à_kfŶ\_azZYahZve[\èzẐieZu_k{ZiY]Znk_dke]]ehẐ_ẐieZn_\âZ\ah\cŶehzẐieZ�gY[\̂bZ_̀ẐieZ
u_k{Z\]Z\aZYcc_khYaceZx\̂iẐieZj_âkYĉZ�_cgfeâ]zZYahẐieZj_âkYĉ_kZ\]Zeâ\̂[ehẐ_ZnYbfeâZ\aẐieZYf_gâZcek̂\̀\ehoZ
|ieZ̀_ked_\adZkenke]eâŶ\_a]ZYkeZ]gv¡eĉẐ_ZYaZemY[gŶ\_aZ_̀ẐieZu_k{Z̀_kZc_à_kfYaceZx\̂iẐieZj_âkYĉZ�_cgfeâ]Z
gn_aZ�gv]̂Yâ\Y[Zj_fn[ê\_azẐ_Zke]g[̂]Z_̀Z]gv]e�geâẐe]̂]ZYahZ\a]neĉ\_a]zẐ_Zc_kkeĉ\_aZ_̀Zf\a_kZhem\Ŷ\_a]Z̀k_fẐieZ
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WXYZ[\]Ẑ_X]̀abYZĉd[eX[̂ZX̂]XadfbZeXŶ\YĝZX̂cdb]ehe]̂ì\fehe]\ZeXYĉbjd[bccbĝkl̂Zmb̂n[]meZb]ZôpXqbrb[ŝZmb̂
ecc̀\Y]b̂Xĥ\̂Wb[Zehe]\Zb̂hX[̂t\labYẐqeff̂YXẐkb̂\̂[bd[bcbYZ\ZeXŶZm\ẐZmb̂n[]meZb]Ẑm\ĉuvŵa\gb̂bjm\̀cZerb̂X[̂
]XYZeỲX̀ĉXYxceZb̂eYcdb]ZeXYĉZX̂]mb]ŷZmb̂ì\feZl̂X[̂ì\YZeZl̂XĥZmb̂zX[y{̂u|ŵ[brebqbĝ]XYcZ[̀]ZeXŶab\Ycŝ
abZmXgcŝZb]mYeìbcŝcbìbY]bcŝX[̂d[X]bg̀[bc{̂u}ŵ[brebqbĝ]XdebĉXĥ[bìeceZeXYĉ[b]berbĝh[Xâ~̀k]XYZ[\]ZX[ĉ\Yĝ
c̀ddfeb[ĉ\YĝXZmb[̂g\Z\̂[bìbcZbĝkl̂Zmb̂�qYb[̂ZX̂c̀kcZ\YZe\Zb̂Zmb̂WXYZ[\]ZX[�ĉ[e�mẐZX̂d\labYZ{̂X[̂u�ŵa\gb̂
bj\aeY\ZeXŶZX̂\c]b[Z\eŶmXq̂X[̂hX[̂qm\Ẑd̀[dXcb̂Zmb̂WXYZ[\]ZX[̂m\ĉ̀cbĝaXYbl̂d[breX̀cfl̂d\eĝXŶ\]]X̀YẐXĥZmb̂
WXYZ[\]Ẑ~̀ao

��������̂�mb̂n[]meZb]Ẑa\l̂qeZmmXfĝ\̂Wb[Zehe]\Zb̂hX[̂t\labYẐeŶqmXfb̂X[̂eŶd\[ZŝZX̂Zmb̂bjZbYẐ[b\cXY\kfl̂Yb]bcc\[l̂
ZX̂d[XZb]ẐZmb̂�qYb[ŝeĥeŶZmb̂n[]meZb]Z�ĉXdeYeXŶZmb̂[bd[bcbYZ\ZeXYĉZX̂Zmb̂�qYb[̂[bìe[bĝkl̂~b]ZeXŶv�o�o|̂]\YYXẐ
kb̂a\gbô�ĥZmb̂n[]meZb]Ẑeĉ̀Y\kfb̂ZX̂]b[Zehl̂d\labYẐeŶZmb̂\aX̀YẐXĥZmb̂nddfe]\ZeXYŝZmb̂n[]meZb]Ẑqeff̂YXZehl̂Zmb̂
WXYZ[\]ZX[̂\Yĝ�qYb[̂\ĉd[XregbĝeŶ~b]ZeXŶv�o�ovô�ĥZmb̂WXYZ[\]ZX[̂\YĝZmb̂n[]meZb]Ẑ]\YYXẐ\�[bb̂XŶ\̂[brecbĝ
\aX̀YZŝZmb̂n[]meZb]Ẑqeff̂d[XadZfl̂ecc̀b̂\̂Wb[Zehe]\Zb̂hX[̂t\labYẐhX[̂Zmb̂\aX̀YẐhX[̂qme]m̂Zmb̂n[]meZb]Ẑeĉ\kfb̂ZX̂
a\yb̂c̀]m̂[bd[bcbYZ\ZeXYĉZX̂Zmb̂�qYb[ô�mb̂n[]meZb]Ẑa\l̂\fcX̂qeZmmXfĝ\̂Wb[Zehe]\Zb̂hX[̂t\labYẐX[ŝkb]\̀cb̂Xĥ
c̀kcbìbYZfl̂gec]Xrb[bĝbregbY]bŝa\l̂Ỳffehl̂Zmb̂qmXfb̂X[̂\̂d\[ẐXĥ\̂Wb[Zehe]\Zb̂hX[̂t\labYẐd[breX̀cfl̂ecc̀bgŝZX̂
c̀]m̂bjZbYẐ\ĉa\l̂kb̂Yb]bcc\[l̂eŶZmb̂n[]meZb]Z�ĉXdeYeXŶZX̂d[XZb]ẐZmb̂�qYb[̂h[XâfXcĉhX[̂qme]m̂Zmb̂WXYZ[\]ZX[̂eĉ
[bcdXYcekfbŝeY]f̀geY�̂fXcĉ[bc̀fZeY�̂h[Xâ\]Zĉ\YĝXaecceXYĉgbc][ekbĝeŶ~b]ZeXŶ�o|o|ŝkb]\̀cb̂Xh

�� gbhb]Zerb̂zX[ŷYXẐ[babgebg{
�� Zme[gxd\[Zl̂]f\eaĉhefbĝX[̂[b\cXY\kfb̂bregbY]b̂eYge]\ZeY�̂d[Xk\kfb̂hefeY�̂Xĥc̀]m̂]f\eaĉ̀Yfbcĉcb]̀[eZl̂

\]]bdZ\kfb̂ZX̂Zmb̂�qYb[̂eĉd[Xregbĝkl̂Zmb̂WXYZ[\]ZX[{
�� h\ef̀[b̂XĥZmb̂WXYZ[\]ZX[̂ZX̂a\yb̂d\labYZĉd[Xdb[fl̂ZX̂~̀k]XYZ[\]ZX[ĉX[̂c̀ddfeb[ĉhX[̂f\kX[ŝa\Zb[e\fĉ

X[̂bìedabYZ{
�� [b\cXY\kfb̂bregbY]b̂Zm\ẐZmb̂zX[ŷ]\YYXẐkb̂]XadfbZbĝhX[̂Zmb̂̀Yd\eĝk\f\Y]b̂XĥZmb̂WXYZ[\]Ẑ~̀a{
�� g\a\�b̂ZX̂Zmb̂�qYb[̂X[̂\̂~bd\[\Zb̂WXYZ[\]ZX[{
�� [b\cXY\kfb̂bregbY]b̂Zm\ẐZmb̂zX[ŷqeff̂YXẐkb̂]XadfbZbĝqeZmeŶZmb̂WXYZ[\]Ẑ�eab̂\YĝZm\ẐZmb̂̀Yd\eĝ

k\f\Y]b̂qX̀fĝYXẐkb̂\gbì\Zb̂ZX̂]Xrb[̂\]Z̀\f̂X[̂feìeg\Zbĝg\a\�bĉhX[̂Zmb̂\YZe]ed\Zbĝgbf\l{̂X[
�� [bdb\Zbĝh\ef̀[b̂ZX̂]\[[l̂X̀ẐZmb̂zX[ŷeŶ\]]X[g\Y]b̂qeZm̂Zmb̂WXYZ[\]Ẑ_X]̀abYZco

��������̂zmbŶbeZmb[̂d\[Zl̂gecd̀ZbĉZmb̂n[]meZb]Z�ĉgb]eceXŶ[b�\[geY�̂\̂Wb[Zehe]\Zb̂hX[̂t\labYẐ̀Ygb[̂~b]ZeXŶv�o�o}ŝ
eŶqmXfb̂X[̂eŶd\[ZŝZm\Ẑd\[Zl̂a\l̂c̀kaeẐ\̂Wf\eâeŶ\]]X[g\Y]b̂qeZm̂n[Ze]fb̂|vo

������������������������
��������̂�mb̂WXYZ[\]ZX[̂cm\ff̂d\l̂b\]m̂~̀k]XYZ[\]ZX[ŝYX̂f\Zb[̂Zm\ŶcbrbŶg\lĉ\hZb[̂[b]bedẐXĥd\labYẐh[XâZmb̂
�qYb[ŝZmb̂\aX̀YẐZX̂qme]m̂Zmb̂~̀k]XYZ[\]ZX[̂eĉbYZeZfbgŝ[bhfb]ZeY�̂db[]bYZ\�bĉ\]Z̀\ffl̂[bZ\eYbĝh[Xâd\labYZĉZX̂
Zmb̂WXYZ[\]ZX[̂XŶ\]]X̀YẐXĥZmb̂~̀k]XYZ[\]ZX[�ĉdX[ZeXŶXĥZmb̂zX[yô�mb̂WXYZ[\]ZX[̂cm\ffŝkl̂\dd[Xd[e\Zb̂\�[bbabYẐ
qeZm̂b\]m̂~̀k]XYZ[\]ZX[ŝ[bìe[b̂b\]m̂~̀k]XYZ[\]ZX[̂ZX̂a\yb̂d\labYZĉZX̂c̀kxc̀k]XYZ[\]ZX[ĉeŶ\̂ceaef\[̂a\YYb[o

��������̂�beZmb[̂Zmb̂�qYb[̂YX[̂n[]meZb]Ẑcm\ff̂m\rb̂\ŶXkfe�\ZeXŶZX̂d\l̂X[̂cbb̂ZX̂Zmb̂d\labYẐXĥaXYbl̂ZX̂\̂
~̀k]XYZ[\]ZX[̂X[̂c̀ddfeb[̂bj]bdẐ\ĉa\l̂XZmb[qecb̂kb̂[bìe[bĝkl̂f\qo

��������̂n̂Wb[Zehe]\Zb̂hX[̂t\labYZŝ\̂d[X�[bcĉd\labYZŝX[̂d\[Ze\f̂X[̂bYZe[b̂̀cb̂X[̂X]]̀d\Y]l̂XĥZmb̂t[X�b]Ẑkl̂Zmb̂
�qYb[̂cm\ff̂YXẐ]XYcZeZ̀Zb̂\]]bdZ\Y]b̂XĥzX[ŷYXẐeŶ\]]X[g\Y]b̂qeZm̂Zmb̂WXYZ[\]Ẑ_X]̀abYZco

��������̂t[XregbĝZmb̂�qYb[̂m\ĉh̀fheffbĝeZĉd\labYẐXkfe�\ZeXYĉ̀Ygb[̂Zmb̂WXYZ[\]Ẑ_X]̀abYZcŝZmb̂WXYZ[\]ZX[̂cm\ff̂
gbhbYĝ\YĝeYgbaYehl̂Zmb̂�qYb[̂h[Xâ\ff̂fXccŝfe\kefeZlŝg\a\�b̂X[̂bjdbYcbŝeY]f̀geY�̂[b\cXY\kfb̂\ZZX[Ybl�ĉhbbĉ\Yĝ
feZe�\ZeXŶbjdbYcbcŝ\[eceY�̂X̀ẐXĥ\Yl̂febŶ]f\eâX[̂XZmb[̂]f\eâhX[̂d\labYẐkl̂\Yl̂~̀k]XYZ[\]ZX[̂X[̂c̀ddfeb[̂Xĥ\Yl̂
Zeb[ô�dXŶ[b]bedẐXĥYXZe]b̂Xĥ\̂febŶ]f\eâX[̂XZmb[̂]f\eâhX[̂d\labYZŝZmb̂�qYb[̂cm\ff̂YXZehl̂Zmb̂WXYZ[\]ZX[ô�ĥ
\dd[Xrbĝkl̂Zmb̂\ddfe]\kfb̂]X̀[ZŝqmbŶ[bìe[bgŝZmb̂WXYZ[\]ZX[̂a\l̂c̀kcZeZ̀Zb̂\̂c̀[bZl̂kXYĝhX[̂Zmb̂d[Xdb[Zl̂\�\eYcẐ
qme]m̂Zmb̂febŶX[̂XZmb[̂]f\eâhX[̂d\labYẐm\ĉkbbŶ\ccb[Zbgo

�������� ¡�����¢�£�¤��¥£��¢��
��������̂~̀kcZ\YZe\f̂WXadfbZeXŶeĉZmb̂cZ\�b̂eŶZmb̂d[X�[bcĉXĥZmb̂zX[ŷqmbŶZmb̂zX[ŷX[̂gbce�Y\ZbĝdX[ZeXŶZmb[bXĥ
eĉc̀hhe]ebYZfl̂]XadfbZb̂eŶ\]]X[g\Y]b̂qeZm̂Zmb̂WXYZ[\]Ẑ_X]̀abYZĉcX̂Zm\ẐZmb̂�qYb[̂]\ŶX]]̀dl̂X[̂̀Zefe¦b̂Zmb̂zX[ŷ
hX[̂eZĉeYZbYgbĝ̀ cbo

��������̂zmbŶZmb̂WXYZ[\]ZX[̂]XYcegb[ĉZm\ẐZmb̂zX[yŝX[̂\̂dX[ZeXŶZmb[bXĥqme]m̂Zmb̂�qYb[̂\�[bbĉZX̂\]]bdẐ
cbd\[\Zbflŝeĉc̀kcZ\YZe\ffl̂]XadfbZbŝZmb̂WXYZ[\]ZX[̂cm\ff̂d[bd\[b̂\Yĝc̀kaeẐZX̂Zmb̂n[]meZb]Ẑ\̂]Xad[bmbYcerb̂fecẐXĥ
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XYZ[\]Ŷ]_Z]̀̂[abZYZc]̂d]̀̂ddZ̀YZc]adX̂d]Ŷ]eXfgb]agh[ZfYi]jgXbkdZ]Ŷ]Xf̀bkcZ]gf]XYZ[]̂f]\k̀l]bX\Y]ĉZ\]f̂Y]gbYZd]YlZ]
dZ\âf\X_XbXYh]̂e]YlZ]m̂fYdg̀Ŷd]Ŷ]̀̂[abZYZ]gbb]n d̂o]Xf]g̀`̂dcgf̀Z]pXYl]YlZ]m̂fYdg̀Y]q̂ k̀[ZfY\i

rstuvwvx]yâf]dZ̀ZXaY]̂e]YlZ]m̂fYdg̀Ŷdz\]bX\Y{]YlZ]|d̀lXYZ̀Y]pXbb][goZ]gf]Xf\aZ̀YX̂f]Ŷ]cZYZd[XfZ]plZYlZd]YlZ]n d̂o]̂d]
cZ\X}fgYZc]âdYX̂f]YlZdẐe]X\]\k_\YgfYXgbbh]̀̂[abZYZi]nlZf]YlZ]|d̀lXYZ̀Y]cZYZd[XfZ\]YlgY]YlZ]n d̂o]̂d]cZ\X}fgYZc]
âdYX̂f]YlZdẐe]X\]\k_\YgfYXgbbh]̀̂[abZYZ{]YlZ]|d̀lXYZ̀Y]pXbb]X\\kZ]g]mZdYXeX̀gYZ]̂e]~k_\YgfYXgb]m̂[abZYX̂f]plX̀l]\lgbb]
Z\Yg_bX\l]YlZ]cgYZ]̂e]~k_\YgfYXgb]m̂[abZYX̂f�]Z\Yg_bX\l]dZ\âf\X_XbXYXZ\]̂e]YlZ]�pfZd]gfc]m̂fYdg̀Ŷd]êd]\Z̀kdXYh{]
[gXfYZfgf̀Z{]lZgY{]kYXbXYXZ\{]cg[g}Z]Ŷ]YlZ]n d̂o]gfc]Xf\kdgf̀Z�]gfc]eX�]YlZ]YX[Z]pXYlXf]plX̀l]YlZ]m̂fYdg̀Ŷd]\lgbb]
eXfX\l]gbb]XYZ[\]̂f]YlZ]bX\Y]g̀`̂[agfhXf}]YlZ]mZdYXeX̀gYZi]ngddgfYXZ\]dZ�kXdZc]_h]YlZ]m̂fYdg̀Y]q̂ k̀[ZfY\]\lgbb]
`̂[[Zf̀Z]̂f]YlZ]cgYZ]̂e]~k_\YgfYXgb]m̂[abZYX̂f]̂e]YlZ]n d̂o]̂d]cZ\X}fgYZc]âdYX̂f]YlZdẐe]kfbZ\\]̂YlZdpX\Z]ad̂�XcZc]
Xf]YlZ]mZdYXeX̀gYZ]̂e]~k_\YgfYXgb]m̂[abZYX̂fi

rstuvwv�]�lZ]mZdYXeX̀gYZ]̂e]~k_\YgfYXgb]m̂[abZYX̂f]\lgbb]_Z]\k_[XYYZc]Ŷ]YlZ]�pfZd]gfc]m̂fYdg̀Ŷd]êd]YlZXd]pdXYYZf]
g̀ Z̀aYgf̀Z]̂e]dZ\âf\X_XbXYXZ\]g\\X}fZc]Ŷ]YlZ[]Xf]YlZ]mZdYXeX̀gYZi]yâf]\k̀l]g̀ Z̀aYgf̀Z]gfc]̀̂f\ZfY]̂e]\kdZYh{]Xe]gfh{]
YlZ]�pfZd]\lgbb][goZ]agh[ZfY]̂e]dZYgXfg}Z]gaabhXf}]Ŷ]YlZ]n d̂o]̂d]cZ\X}fgYZc]âdYX̂f]YlZdẐei]~k̀l]agh[ZfY]\lgbb]_Z]
gc�k\YZc]êd]n d̂o]YlgY]X\]Xf̀ [̂abZYZ]̂d]f̂Y]Xf]g̀`̂dcgf̀Z]pXYl]YlZ]dZ�kXdZ[ZfY\]̂e]YlZ]m̂fYdg̀Y]q̂ k̀[ZfY\i

rstuv�s�����s����������s���s�����s�������
rstuv�vt]yâf]dZ̀ZXaY]̂e]YlZ]m̂fYdg̀Ŷdz\]f̂YX̀Z]YlgY]YlZ]n d̂o]X\]dZgch]êd]eXfgb]Xf\aZ̀YX̂f]gfc]g̀ Z̀aYgf̀Z]gfc]kâf]
dZ̀ZXaY]̂e]g]eXfgb]|aabX̀gYX̂f]êd]�gh[ZfY{]YlZ]|d̀lXYZ̀Y]pXbb]ad̂[aYbh][goZ]\k̀l]Xf\aZ̀YX̂f]gfc{]plZf]YlZ]|d̀lXYZ̀Y]
eXfc\]YlZ]n d̂o]g̀ Z̀aYg_bZ]kfcZd]YlZ]m̂fYdg̀Y]q̂ k̀[ZfY\]gfc]YlZ]m̂fYdg̀Y]ekbbh]aZdêd[Zc{]YlZ]|d̀lXYZ̀Y]pXbb]
ad̂[aYbh]X\\kZ]g]eXfgb]mZdYXeX̀gYZ]êd]�gh[ZfY]\YgYXf}]YlgY]Ŷ]YlZ]_Z\Y]̂e]YlZ]|d̀lXYZ̀Yz\]of̂pbZc}Z{]Xfêd[gYX̂f]gfc]
_ZbXZe{]gfc]̂f]YlZ]_g\X\]̂e]YlZ]|d̀lXYZ̀Yz\]̂f�\XYZ]�X\XY\]gfc]Xf\aZ̀YX̂f\{]YlZ]n d̂o]lg\]_ZZf]̀̂[abZYZc]Xf]g̀`̂dcgf̀Z]
pXYl]YlZ]m̂fYdg̀Y]q̂ k̀[ZfY\]gfc]YlgY]YlZ]ZfYXdZ]_gbgf̀Z]êkfc]Ŷ]_Z]ckZ]YlZ]m̂fYdg̀Ŷd]gfc]f̂YZc]Xf]YlZ]eXfgb]
mZdYXeX̀gYZ]X\]ckZ]gfc]aghg_bZi]�lZ]|d̀lXYZ̀Yz\]eXfgb]mZdYXeX̀gYZ]êd]�gh[ZfY]pXbb]̀̂f\YXYkYZ]g]ekdYlZd]dZadZ\ZfYgYX̂f]
YlgY]̀̂fcXYX̂f\]\YgYZc]Xf]~Z̀YX̂f]��i�i�]g\]adZ̀ZcZfY]Ŷ]YlZ]m̂fYdg̀Ŷdz\]_ZXf}]ZfYXYbZc]Ŷ]eXfgb]agh[ZfY]lg�Z]_ZZf]
ekbeXbbZci

rstuv�v�]jXfgb]agh[ZfY]\lgbb]f̂Y]_Z̀ [̂Z]ckZ]kfYXb]YlZ]m̂fYdg̀Ŷd]lg\]cZbX�ZdZc]Ŷ]YlZ]�pfZd]g]̀̂[abZYZ]dZbZg\Z]̂e]gbb]
bXZf\]gdX\Xf}]̂kY]̂e]YlX\]m̂fYdg̀Y]̂d]dZ̀ZXaY\]Xf]ekbb]̀̂�ZdXf}]gbb]bg_̂d{][gYZdXgb\]gfc]Z�kXa[ZfY]êd]plX̀l]g]bXZf]̀̂kbc]_Z]
eXbZc{]̂d]g]_̂fc]\gYX\eg̀Ŷdh]Ŷ]YlZ]�pfZd]Ŷ]XfcZ[fXeh]YlZ]�pfZd]g}gXf\Y]\k̀l]bXZfi]�e]\k̀l]bXZf]dZ[gXf\]kf\gYX\eXZc]
geYZd]agh[ZfY\]gdZ][gcZ{]YlZ]m̂fYdg̀Ŷd]\lgbb]dZekfc]Ŷ]YlZ]�pfZd]gbb][̂ fZh]YlgY]YlZ]�pfZd][gh]_Z]̀̂[aZbbZc]Ŷ]agh]
Xf]cX\̀lgd}Xf}]\k̀l]bXZf{]Xf̀bkcXf}]̀̂\Y\]gfc]dZg\̂fg_bZ]gYŶdfZh\z]eZZ\i

rstuv�vx]�lZ][goXf}]̂e]eXfgb]agh[ZfY]\lgbb]̀̂f\YXYkYZ]g]pgX�Zd]̂e]̀bgX[\]_h]YlZ]�pfZd]Z�̀ZaY]Yl̂\Z]gdX\Xf}]ed̂[
vt bXZf\{]̀bgX[\{]\Z̀kdXYh]XfYZdZ\Y\]̂d]Zf̀k[_dgf̀Z\]gdX\Xf}]̂kY]̂e]YlZ]m̂fYdg̀Y]gfc]kf\ZYYbZc�
v� egXbkdZ]̂e]YlZ]n d̂o]Ŷ]̀̂[abh]pXYl]YlZ]dZ�kXdZ[ZfY\]̂e]YlZ]m̂fYdg̀Y]q̂ k̀[ZfY\�
vx YZd[\]̂e]\aZ̀Xgb]pgddgfYXZ\]dZ�kXdZc]_h]YlZ]m̂fYdg̀Y]q̂ k̀[ZfY\�]̂d
v� gkcXY\]aZdêd[Zc]_h]YlZ]�pfZd{]Xe]aZd[XYYZc]_h]YlZ]m̂fYdg̀Y]q̂ k̀[ZfY\{]geYZd]eXfgb]agh[ZfYi

rstuv�v�]|̀ Z̀aYgf̀Z]̂e]eXfgb]agh[ZfY]_h]YlZ]m̂fYdg̀Ŷd{]g]~k_̀ f̂Ydg̀Ŷd]̂d]\kaabXZd]\lgbb]̀̂f\YXYkYZ]g]pgX�Zd]̂e]̀bgX[\]
_h]YlgY]aghZZ]Z�̀ZaY]Yl̂\Z]adZ�X̂k\bh][gcZ]Xf]pdXYXf}]gfc]XcZfYXeXZc]_h]YlgY]aghZZ]g\]kf\ZYYbZc]gY]YlZ]YX[Z]̂e]YlZ]eXfgb]
|aabX̀gYX̂f]êd]�gh[ZfYi

�� ¡�¢£stwsss��¤ £� ¡¤¥s¤�s�£�¦¤¥¦s�¥§s��¤�£� ̈
rstwvts¦�©���s�ª�«�¬����s���s�ª�®ª��
�lZ]m̂fYdg̀Ŷd]\lgbb]_Z]dZ\âf\X_bZ]êd]XfXYXgYXf}{][gXfYgXfXf}{]gfc]\kaZd�X\Xf}]gbb]\geZYh]adZ̀gkYX̂f\]gfc]ad̂}dg[\]Xf]
`̂ffZ̀YX̂f]pXYl]YlZ]aZdêd[gf̀Z]̂e]YlZ]m̂fYdg̀Yi]�lZ]m̂fYdg̀Ŷd]\lgbb]YgoZ]dZg\̂fg_bZ]adZ̀gkYX̂f\]êd]\geZYh]̂e{]gfc]
\lgbb]ad̂�XcZ]dZg\̂fg_bZ]ad̂YZ̀YX̂f]Ŷ]adZ�ZfY]cg[g}Z{]Xf�kdh{]̂d]b̂\\]Ŷ

vt Z[ab̂hZZ\]̂f]YlZ]n d̂o]gfc]̂YlZd]aZd\̂f\]pl̂][gh]_Z]geeZ̀YZc]YlZdZ_h�
v� YlZ]n d̂o]gfc][gYZdXgb\]gfc]Z�kXa[ZfY]Ŷ]_Z]Xf̀ d̂âdgYZc]YlZdZXf{]plZYlZd]Xf]\Ŷdg}Z]̂f]̂d]̂ee]YlZ]\XYZ{]

kfcZd]̀gdZ{]̀k\Ŷch{]̂d]̀̂fYd̂b]̂e]YlZ]m̂fYdg̀Ŷd{]g]~k_̀ f̂Ydg̀Ŷd{]̂d]g]~k_�\k_̀ f̂Ydg̀Ŷd�]gfc
vx ŶlZd]ad̂aZdYh]gY]YlZ]\XYZ]̂d]gc�g̀ZfY]YlZdZŶ{]\k̀l]g\]YdZZ\{]\ldk_\{]bgpf\{]pgbo\{]ag�Z[ZfY\{]d̂gcpgh\{]

\Ydk̀YkdZ\]gfc]kYXbXYXZ\]f̂Y]cZ\X}fgYZc]êd]dZ[̂ �gb{]dZb̂̀gYX̂f{]̂d]dZabg̀Z[ZfY]Xf]YlZ]̀̂kd\Z]̂e]
`̂f\Ydk̀YX̂fi
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WXYZ[\]̂_̀â\_ZbX̀ccZa\decfZgĥXiZ̀]jZkhlYZ]\̂haYbZ_Ymnh_YjZofiZ̀eechàocYZc̀gbiZb̂̀ n̂̂YbiZ\_jh]̀]aYbiZa\jYbiZ_ncYbZ̀]jZ
_Yknc̀̂h\]biZ̀]jZc̀gpncZ\_jY_bZ\pZenochaZ̀n̂X\_ĥhYbZoỲ_h]kZ\]Zb̀pŶfZ\pZeY_b\]bZ̀]jZe_\eY_̂fZ̀]jẐXYh_Ze_\̂Yâh\]Zp_\dZ
j̀d̀kYiZh]qn_fiZ\_Zc\bbrZWXYZ[\]̂_̀â\_ZbX̀ccZe_\dêcfZ_YdYjfZj̀d̀kYZ̀]jZc\bbẐ\Ze_\eY_̂fZànbYjZh]ZgX\cYZ\_Zh]Zè_̂Z
ofẐXYZ[\]̂_̀â\_iZ̀Zsnoa\]̂_̀â\_iZ̀Zbnotbnoa\]̂_̀â\_iZ\_Z̀]f\]YZjh_YâcfZ\_Zh]jh_YâcfZYdec\fYjZofZ̀]fZ\pẐXYdiZ\_Z
ofZ̀]f\]YZp\_ZgX\bYZ̀âbẐXYfZd̀fZoYZch̀ocYZ̀]jZp\_ZgXhaXẐXYZ[\]̂_̀â\_ZhbZ_Ybe\]bhocYZn]jY_ZsYâh\]bZuvrurwZ̀]jZ
uvrurxrZWXYZ[\]̂_̀â\_Zd̀fZd̀yYZ̀Zac̀hdZp\_ẐXYZa\b̂Ẑ\Z_YdYjfẐXYZj̀d̀kYZ\_Zc\bbẐ\ẐXYZYẑY]̂ZbnaXZj̀d̀kYZ\_Zc\bbZ
hbZ̀̂ _̂hon̂̀ocYẐ\Z̀âbZ\_Z\dhbbh\]bZ\pẐXYZ{g]Y_Z\_Z|_aXĥYâZ\_ZofZ̀]f\]YZp\_ZgX\bYZ̀âbZYĥXY_Z\pẐXYdZd̀fZoYZch̀ocYiZ
]̀jZ]\̂Z̀̂ _̂hon̂̀ocYẐ\ẐXYZp̀nĉZ\_Z]YkchkY]aYZ\pẐXYZ[\]̂_̀â\_rZWXYZp\_Yk\h]kZ\ochk̀ ĥ\]bZ\pẐXYZ[\]̂_̀â\_Z̀_YZh]Z
j̀jĥh\]Ẑ\ẐXYZ[\]̂_̀â\_}bZ\ochk̀ ĥ\]bZn]jY_ZsYâh\]Z~ru�r
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��������ZWXYZ[\]̂_̀â\_ZhbZ_Ybe\]bhocYZp\_Za\dech̀]aYZgĥXẐXYZ_Ymnh_YdY]̂bZ\pẐXYZ[\]̂_̀âZ�\andY]̂bZ_Yk̀_jh]kZ
X̀�̀_j\nbZd̀ Ŷ_h̀cbZ\_Zbnob̂̀]aYbrZ�pẐXYZ[\]̂_̀â\_ZY]a\n]̂Y_bZ̀ZX̀�̀_j\nbZd̀ Ŷ_h̀cZ\_Zbnob̂̀]aYZ]\̂Z̀jj_YbbYjZh]ẐXYZ
[\]̂_̀âZ�\andY]̂biZ̀]jZhpZ_Ỳb\]̀ocYZe_Yàn̂h\]bZghccZoYZh]̀jYmǹ ŶẐ\Ze_YlY]̂Zp\_YbYỲocYZo\jhcfZh]qn_fZ\_ZjỲX̂Ẑ\Z
eY_b\]bZ_Ybnĉh]kZp_\dZ̀Zd̀ Ŷ_h̀cZ\_Zbnob̂̀]aYiZh]acnjh]kZon̂Z]\̂ZchdĥYjẐ\Z̀boYb̂\bZ\_Ze\cfaXc\_h]̀ ŶjZoheXY]fcZ
��[��iZY]a\n]̂Y_YjZ\]ẐXYZbĥYZofẐXYZ[\]̂_̀â\_iẐXYZ[\]̂_̀â\_ZbX̀cciZne\]Z_Ya\k]h�h]kẐXYZa\]jĥh\]iZhddYjh̀̂YcfZ
b̂\eZ�\_yZh]ẐXYZ̀ppYâYjZ̀_ỲZ̀]jZ]\̂hpfẐXYZ{g]Y_Z̀]jZ|_aXĥYâZ\pẐXYZa\]jĥh\]rZ�XY]ẐXYZd̀ Ŷ_h̀cZ\_Zbnob̂̀]aYZ
X̀bZoYY]Z_Y]jY_YjZX̀_dcYbbiZ�\_yZh]ẐXYZ̀ppYâYjZ̀_ỲZbX̀ccZ_YbndYZne\]Zg_ĥ̂Y]Z̀k_YYdY]̂Z\pẐXYZ{g]Y_Z̀]jZ
[\]̂_̀â\_rZ�fZ[X̀]kYZ{_jY_iẐXYZ[\]̂_̀âZWhdYZbX̀ccZoYZYẑY]jYjZ̀ee_\e_h̀̂YcfZ̀]jẐXYZ[\]̂_̀âZsndZbX̀ccZoYZ
h]a_ỲbYjZh]ẐXYZ̀d\n]̂Z\pẐXYZ[\]̂_̀â\_}bZ_Ỳb\]̀ocYZ̀jjĥh\]̀cZa\b̂bZ\pZbXn̂j\g]iZjYc̀fiZ̀]jZb̂̀_̂tner

��������ZW\ẐXYZpnccYb̂ZYẑY]̂ZeY_dĥ̂YjZofZc̀giẐXYZ{g]Y_ZbX̀ccZh]jYd]hpfZ̀]jZX\cjZX̀_dcYbbẐXYZ[\]̂_̀â\_iZ
snoa\]̂_̀â\_biZ|_aXĥYâiZ|_aXĥYâ}bZa\]bnĉ̀]̂biZ̀]jZ̀kY]̂bZ̀]jZYdec\fYYbZ\pZ̀]fZ\pẐXYdZp_\dZ̀]jZ̀k̀h]b̂Zac̀hdbiZ
j̀d̀kYbiZc\bbYbiZ̀]jZYzeY]bYbiZh]acnjh]kZon̂Z]\̂ZchdĥYjẐ\Z̀̂ \̂_]Yfb}ZpYYbiZ̀_hbh]kZ\n̂Z\pZ\_Z_Ybnĉh]kZp_\dZ
eY_p\_d̀]aYZ\pẐXYZ�\_yZh]ẐXYZ̀ppYâYjZ̀_ỲiZhpZh]Zp̀âiẐXYZd̀ Ŷ_h̀cZ\_Zbnob̂̀]aYZe_YbY]̂bẐXYZ_hbyZ\pZo\jhcfZh]qn_fZ\_Z
jỲX̂Z̀bZjYba_hoYjZh]ZsYâh\]ZuvrwruZ̀]jZX̀bZ]\̂ZoYY]Z_Y]jY_YjZX̀_dcYbbiZe_\lhjYjẐX̀ ẐbnaXZac̀hdiZj̀d̀kYiZc\bbiZ\_Z
YzeY]bYZhbZ̀̂ _̂hon̂̀ocYẐ\Zo\jhcfZh]qn_fiZbhay]YbbiZjhbỲbYZ\_ZjỲX̂iZ\_Ẑ\Zh]qn_fẐ\Z\_ZjYb̂_nâh\]Z\pẐ̀]khocYZe_\eY_̂fZ
�\̂XY_ẐX̀]ẐXYZ�\_yZĥbYcp�iZYzaYêẐ\ẐXYZYẑY]̂ẐX̀ ẐbnaXZj̀d̀kYiZc\bbiZ\_ZYzeY]bYZhbZjnYẐ\ẐXYZp̀nĉZ\_Z]YkchkY]aYZ\pZ
X̂YZè_̂fZbYYyh]kZh]jYd]ĥfr

��������Z�piZgĥX\n̂Z]YkchkY]aYZ\]ẐXYZè_̂Z\pẐXYZ[\]̂_̀â\_iẐXYZ[\]̂_̀â\_ZhbZXYcjZch̀ocYZofZ̀Zk\lY_]dY]̂Z̀kY]afZp\_Z
X̂YZa\b̂Z\pZ_YdYjh̀̂h\]Z\pZ̀ZX̀�̀_j\nbZd̀ Ŷ_h̀cZ\_Zbnob̂̀]aYZb\cYcfZofZ_Ỳb\]Z\pZeY_p\_dh]kZ�\_yZ̀bZ_Ymnh_YjZofẐXYZ
[\]̂_̀âZ�\andY]̂biẐXYZ{g]Y_ZbX̀ccZh]jYd]hpfẐXYZ[\]̂_̀â\_Zp\_Z̀ccZa\b̂Z̀]jZYzeY]bYẐXY_YofZh]an__Yjr
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Y]j\_bYdY]̂biZ̀]jZbnoqYâẐ\ẐXYẐY_dbZ̀]jZa\]jĥh\]biZ̀bZjYba_hoYjZh]ẐXhbZsYâh\]Zu®ruZ\_ZYcbYgXY_YZh]ẐXYZ[\]̂_̀âZ
�\andY]̂brZWXYZ[\]̂_̀â\_ZbX̀ccZen_aX̀bYZ̀]jZd̀h]̂̀h]ẐXYZh]bn_̀]aYZ_Ymnh_YjZofẐXhbZ|k_YYdY]̂Zp_\dZ̀]Zh]bn_̀]aYZ
a\dè]fZ\_Zh]bn_̀]aYZa\dè]hYbZc̀gpnccfZ̀n̂X\_h�YjẐ\ZhbbnYZh]bn_̀]aYZh]ẐXYZqn_hbjhâh\]ZgXY_YẐXYZ�_\qYâZhbZ
c\àŶjrZWXYZ[\]̂_̀â\_ZbX̀ccZd̀h]̂̀h]ẐXYZ_Ymnh_YjZh]bn_̀]aYZn]̂hcẐXYZYzeh_̀̂h\]Z\pẐXYZeY_h\jZp\_Za\__Yâh\]Z\pZ�\_yZ
b̀ZbŶZp\_̂XZh]ZsYâh\]Zūr°iZn]cYbbZ̀ZjhppY_Y]̂Zjn_̀̂h\]ZhbZb̂̀ ŶjZoYc\g±
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WXYZ[\]̂_̀â\_ZbX̀ccZe_\lhjYZg_ĥ̂Y]Z]\̂hphàĥ\]Ẑ\ẐXYZ{g]Y_Z\pẐXYZà]aYcc̀̂h\]Z\_ZYzeh_̀̂h\]Z\pZ̀]fZh]bn_̀]aYZ
_Ymnh_YjZofẐXhbZsYâh\]Zu®rurZWXYZ[\]̂_̀â\_ZbX̀ccZe_\lhjYZbnaXZg_ĥ̂Y]Z]\̂haYZgĥXh]ZphlYZ���Zonbh]YbbZj̀fbZ\pẐXYZj̀ ŶZ
X̂YZ[\]̂_̀â\_ZhbZph_b̂Z̀g̀_YZ\pẐXYZà]aYcc̀̂h\]Z\_ZYzeh_̀̂h\]iZ\_ZhbZph_b̂Z̀g̀_YẐX̀ Ẑ̂XYZà]aYcc̀̂h\]Z\_ZYzeh_̀̂h\]ZhbZ
X̂_ỲŶ]YjZ\_Z\̂XY_ghbYZd̀fZ\aan_iZgXhaXYlY_Za\dYbZph_b̂r

���§������²³\̂gĥXb̂̀]jh]kZ̀]fẐY_dbiZa\]jĥh\]bZ\_Ze_\lhbh\]bZh]Z̀]fZ\̂XY_Zg_ĥh]kZoŶgYY]ẐXYZè_̂hYbiẐXYZ[\]̂_̀â\_Z
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XYZZZZZ[\Z]̂Z_̂̀ab]̂c\Zdef_cgZhbeiZ]̂ZjXkXZ[\̀lZb]l\mZǹ\cab\mnZebZo\ll\bZ_̂̀ab\bpZ]alqeb_r\mZleZcêmaclZ
oà_̂\̀̀ Z_̂Zs\tZuebvZwl]l\XZZjZs\tZuebvZf_c\̂ \̀mZ_̂̀ab\bZ_̀Zdb\h\bb\mXZZxq\Zm\c_̀_êZleZ]cc\dlZ̀d\c_h_cZ
_̂̀ab\b̀Zf_\̀Z\ycfà_z\fgZt_lqZlq\Z{t̂\bX
X|ZZZZZwl]l\Zlq]lZlq\Z}êlb]cleb~̀Zcez\b]�\Z̀q]ffZo\Zdb_i]bgZ]̂mẐê�cêlb_oalebgZcez\b]�\ZhebZlq\Z{t̂\bpZ_l̀Z
[e]bmZehZ�mac]l_êpZ\idfeg\\̀Z]̂mZzefâl\\b̀X
�XZZZZZjmm_l_ê]fZ_̂̀ab\mZ̀l]làZ̀q]ffZo\Zdbez_m\mZogZ̀l]̂m]bmZebZelq\bZ\̂meb̀\i\̂l̀Zlq]lZ\yl\̂mZcez\b]�\ZleZlq\Z
{t̂\bZhebZoelqZê�e_̂�Z]̂mZceidf\l\mZed\b]l_ê X̀ZZxq\Zm\c_̀_êZleZ]cc\dlZ]̂Z\̂meb̀\i\̂lZb\̀l̀Z̀ef\fgZt_lqZ
lq\Z{t̂\bXZZjZceidf\l\mZcedgZehZlq\Z\̂meb̀\i\̂l̀ZiàlZo\Z]ll]cq\mZleZlq\Zc\bl_h_c]l\ZehZ_̂̀ab]̂c\X
�XZZZZZxq\Zc\bl_h_c]l\ZehZ_̂̀ab]̂c\ZiàlZm\̀cb_o\Zlq\Z̀d\c_h_cZ̀\bz_c\̀Zdbez_m\mZogZlq\Z}êlb]clebZ�\X�XpZbeeh_̂�pZ
c]bd\̂lbgpZdfaio_̂��Zlq]lZ]b\Zcez\b\mZogZlq\Zf_]o_f_lgZdef_c_\̀X
�XZZZZZjlZlq\Z{t̂\b~̀Zb\�a\̀lpZlq\Z}êlb]clebZ̀q]ffZdbez_m\Z]ZcedgZehZlq\Zm\cf]b]l_êZd]�\ZehZlq\Zf_]o_f_lgZ]̂mZ
aiob\ff]Zdef_c_\̀Zt_lqZ]Zf_̀lZehZ\̂meb̀\i\̂l̀Z]̂mZhebìXZZ�hZ̀eZb\�a\̀l\mpZlq\Z}êlb]clebZt_ffZdbez_m\Z]ZcedgZ
ehZlq\Zdef_c\Z\̂meb̀\i\̂l̀Z]̂mZhebìX
�XZZZZZjZhaffgZceidf\l\mZs\tZuebvZ}ê l̀bacl_êZ}\bl_h_c]l\ZehZ�_]o_f_lgZ�̂̀ab]̂c\Zjmm\̂maiZ�j}{��Z���Z
|�Y����ZiàlZo\Z_̂cfam\mZt_lqZlq\Zc\bl_h_c]l\̀ZehZ_̂̀ab]̂c\X

������������xq\ZZ}êlb]clebZ]�b\\̀ZleZ_̂m\î _hgZlq\Z{t̂\bZhebZ]̂gZ]ddf_c]of\Zm\macl_of\̀Z]̂mZ̀\fh�_̂̀ab\mZb\l\̂l_ê X̀

��������Z}eii\bc_]fZ�\̂\b]fZ�_]o_f_lgZ_̂̀ab]̂c\ZhebZlq\Z�be�\clZtb_ll\̂ZêZ]̂Zeccabb\̂c\ZhebiZt_lqZdef_cgZf_i_l̀ZehẐelZf\̀̀Z
lq]̂Z{̂\Zk_ff_êZ�eff]b̀ZZZ��ZYp���p���ZZZ�Z\]cqZeccabb\̂c\pZxteZk_ff_êZ�eff]b̀ZZZ��Z|p���p���ZZZ�Z�\̂\b]fZ]��b\�]l\pZ
]̂mZxteZk_ff_êZ�eff]b̀ZZZ��Z|p���p���ZZZ�Z]��b\�]l\ZhebZdbemacl̀�ceidf\l\mZed\b]l_ê Z̀q]r]bmpZdbez_m_̂�Zcez\b]�\ZhebZ
cf]_ìZ_̂cfam_̂�

�� m]i]�\̀Zo\c]à\ZehZoem_fgZ_̂�abgpZ̀_cv̂\̀̀ZebZm_̀\]̀\pZ_̂cfam_̂�Zeccad]l_ê]fZ̀_cv̂\̀̀ZebZm_̀\]̀\pZ]̂mZ
m\]lqZehZ]̂gZd\b̀ê�

�� d\b̀ê]fZ]̂mZ]mz\bl_̀_̂�Z_̂�abg�
�� m]i]�\̀Zo\c]à\ZehZdqg̀_c]fZm]i]�\ZleZebZm\̀lbacl_êZehZl]̂�_of\Zdbed\blgpZ_̂cfam_̂�Zlq\Zfè Z̀ehZà\ZehZ

àcqZdbed\blg�
�� oem_fgZ_̂�abgZebZdbed\blgZm]i]�\Z]b_̀_̂�ZealZehZceidf\l\mZed\b]l_ê �̀Z]̂m
�� lq\Z}êlb]cleb~̀Z_̂m\î _lgZeof_�]l_ê Z̀âm\bZw\cl_êZ�XY�X

xq\Z�\̂\b]fZ]��b\�]l\Z̀q]ffZ]ddfgZêZ]Zd\b�dbe�\clZo]̀_̀X

��������Zjaleieo_f\Z�_]o_f_lgZcez\b_̂�Zz\q_cf\̀Zet̂\mZogZlq\Z}êlb]clebZ]̂mẐê�et̂\mZz\q_cf\̀Zà\mZogZlq\Z
}êlb]clebpZt_lqZdef_cgZf_i_l̀ZehẐelZf\̀̀Zlq]̂Z{̂\Zk_ff_êZ�eff]b̀ZZZ��ZYp���p���ZZZ�Zceio_̂\mZ̀_̂�f\Zf_i_lZhebZet̂\mpZ
q_b\mZ]̂mZoebbet\mZ]̂mẐê�et̂\mZielebZz\q_cf\̀pZhebZoem_fgZ_̂�abgpZm\]lqZehZ]̂gZd\b̀êpZ]̂mZdbed\blgZm]i]�\Z
]b_̀_̂�ZealZehZlq\Zet̂\b̀q_dpZi]_̂l\̂]̂c\pZ]̂mZà\ZehZlqè\ZielebZz\q_cf\̀Z]fê�Zt_lqZ]̂gZelq\bZ̀l]laleb_fgZb\�a_b\mZ
]aleieo_f\Zcez\b]�\X
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��������Zxq\Z}êlb]clebZi]gZ]cq_\z\Zlq\Zb\�a_b\mZf_i_l̀Z]̂mZcez\b]�\ZhebZ}eii\bc_]fZ�\̂\b]fZ�_]o_f_lgZ]̂mZ
jaleieo_f\Z�_]o_f_lgZlqbea�qZ]Zceio_̂]l_êZehZdb_i]bgZ]̂mZ\yc\̀̀ZebZaiob\ff]Zf_]o_f_lgZ_̂̀ab]̂c\pZdbez_m\mZ̀acqZ
db_i]bgZ]̂mZ\yc\̀̀ZebZaiob\ff]Z_̂̀ab]̂c\Zdef_c_\̀Zb\̀aflZ_̂Zlq\Z̀]i\ZebZ�b\]l\bZcez\b]�\Z]̀Zlqè\Zb\�a_b\mZâm\bZ
w\cl_êZY¥XYX|Z]̂mZY¥XYX�pZ]̂mZ_̂ẐeZ\z\̂lZ̀q]ffZ]̂gZ\yc\̀̀ZebZaiob\ff]Zf_]o_f_lgZ_̂̀ab]̂c\Zdbez_m\Ẑ]bbet\bZcez\b]�\Z
lq]̂Zlq\Zdb_i]bgZdef_cgXZxq\Z\yc\̀̀Zdef_cgZ̀q]ffẐelZb\�a_b\Zlq\Z\yq]àl_êZehZlq\Zâm\bfg_̂�Zf_i_l̀ZêfgZlqbea�qZlq\Z
]cla]fZd]gi\̂lZogZlq\Zâm\bfg_̂�Z_̂̀ab\b̀X

��������Z¦ebv\b̀~Z}eid\̂ ]̀l_êpZ�idfeg\b~̀Z�_]o_f_lgZ]̂mZsuwZ�_̀]o_f_lgZ�̂̀ab]̂c\ZhebZ]ffZ\idfeg\\̀Z]lZ̀l]lalebgZ
f_i_l̀XZZ�beehZehZcez\b]�\ZiàlZo\ZêZlq\Z]ddbez\mZ̀d\c_h_cZhebipZ]̀Zb\�a_b\mZogZlq\ZsuwZ¦ebv\b̀~Z}eid\̂ ]̀l_êZ[e]bmXZZ
j}{��Zc\bl_h_c]l\̀Z]b\ẐelZ]cc\dl]of\X
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¬prrjonpib§nl£nrno�bnigjkliefb�prne��bunovbep¢£nifsb�prne�brn¢nogbp�bipobrfggbovlibbbb��bbbb�b�fkberln¢blisbbbbb��bbbb�bnibovfb
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WXYZ[Y[Y\]̂_]̀ab]cdeebf̀]bg̀bh̀]ibjkl̀̀bm]no]epqr]̀ab]s_h̀jpt̀_j]fapee]tpdfb]̀ab]t_kkbjtlpe]elpnlel̀o]t_ubjpvb]jbwdljbm]
no]̀alf]xbt̀l_h]yz{y]̀_]lhtedmb]|y}]̀ab]~qhbjr]̀ab]�jtal̀bt̀r]phm]̀ab]�jtal̀bt̀�f]s_hfdèph̀f]pf]pmml̀l_hpe]lhfdjbmf]c_j]
teplkf]tpdfbm]lh]qa_eb]_j]lh]ipj̀]no]̀ab]s_h̀jpt̀_j�f]hbvelvbh̀]pt̀f]_j]_klffl_hf]mdjlhv]̀ab]s_h̀jpt̀_j�f]_ibjp̀l_hf�]
phm]|�}]̀ab]~qhbj]pf]ph]pmml̀l_hpe]lhfdjbm]c_j]teplkf]tpdfbm]lh]qa_eb]_j]lh]ipj̀]no]̀ab]s_h̀jpt̀_j�f]hbvelvbh̀]pt̀f]_j]
_klffl_hf]c_j]qalta]e_ff]_ttdjf]mdjlhv]t_kieb̀bm]_ibjp̀l_hf{]̂ab]pmml̀l_hpe]lhfdjbm]t_ubjpvb]fapee]nb]ijlkpjo]phm]
h_h�t_h̀jlnd̀_jo]̀_]pho]_c]̀ab]~qhbj�f]vbhbjpe]elpnlel̀o]lhfdjphtb]i_eltlbf]phm]fapee]piieo]̀_]n_̀a]_hv_lhv]phm]
t_kieb̀bm]_ibjp̀l_hf{]̂_]̀ab]bg̀bh̀]t_kkbjtlpeeo]puplepnebr]̀ab]pmml̀l_hpe]lhfdjbm]t_ubjpvb]fapee]nb]h_]ebff]̀aph]̀ap̀]
ij_ulmbm]no]�hfdjphtb]xbjultbf]~ccltbr]�ht{]|�x~}]c_jkf]s�]��]y�]�z]��r]s�]��]�z]�z]��r]phmr]ql̀a]jbfibt̀]̀_]̀ab]
�jtal̀bt̀]phm]̀ab]�jtal̀bt̀�f]s_hfdèph̀fr]s�]��]��]�z]��{

WXYZ[Y[Y�]�l̀alh]̀ajbb]|�}]ndflhbff]mpof]_c]̀ab]mp̀b]̀ab]s_h̀jpt̀_j]nbt_kbf]pqpjb]_c]ph]lkibhmlhv]_j]pt̀dpe]
tphtbeep̀l_h]_j]bgiljp̀l_h]_c]pho]lhfdjphtb]jbwdljbm]no]̀alf]xbt̀l_h]yz{yr]̀ab]s_h̀jpt̀_j]fapee]ij_ulmb]h_̀ltb]̀_]̀ab]
~qhbj]_c]fdta]lkibhmlhv]_j]pt̀dpe]tphtbeep̀l_h]_j]bgiljp̀l_h{]�i_h]jbtblì]_c]h_̀ltb]cj_k]̀ab]s_h̀jpt̀_jr]̀ab]~qhbj]
fapeer]dhebff]̀ab]epifb]lh]t_ubjpvb]pjlfbf]cj_k]ph]pt̀]_j]_klffl_h]_c]̀ab]~qhbjr]apub]̀ab]jlvà]̀_]f̀_i]̀ab]�_j�]dh̀le]̀ab]
epifb]lh]t_ubjpvb]apf]nbbh]tdjbm]no]̀ab]ij_tdjbkbh̀]_c]jbieptbkbh̀]t_ubjpvb]no]̀ab]s_h̀jpt̀_j{]̂ab]cdjhlfalhv]_c]
h_̀ltb]no]̀ab]s_h̀jpt̀_j]fapee]h_̀]jbelbub]̀ab]s_h̀jpt̀_j]_c]pho]t_h̀jpt̀dpe]_nelvp̀l_h]̀_]ij_ulmb]pho]jbwdljbm]
t_ubjpvb{

WXYZ[Y[Y�X�����X���������X��������X��X���X ���������
¡¢£¤¥¦§̈©ª«¦¬®¦ª¥̄̈°¦£¤±°¬²̈¦²ª³̈°¬́ ¦̈¥ª¦§̈¦µ°ª³£¶̈¶¦§®¦¥̄̈¦·ª¥°¬²¥ª°¦¬¶¦¬®¦¬µµ©£²¬§©̈¦©£̧£¥¤¹º
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¾¿ÀÁÂÃÄÅÆÇÈÉÊÃËÅÌÍÍÇÍÀÅÊÃÎÅÏÈÂÀÀÂÇÃÅÐÃÀÑÍÊÃÒ¿Ó
Ô_j]̀ab]̀bf̀lhv]phm]_̀abj]ij_cbffl_hpe]pt̀f]_c]̀ab]
s_h̀jpt̀_j]ibjc_jkbm]dhmbj]̀ab]t_h̀jpt̀]ql̀a]̀ab]
~qhbj{]Ôdj̀abjr]s_h̀jpt̀_j]fapee]jbwdljb]pee]
xdnt_h̀jpt̀_jf]̀_]tpjjo]̀ab]fpkb]lhfdjphtb]t_ubjpvbf]
phm]elkl̀f]_c]elpnlel̀o]pf]fb̀]c_j̀a]pn_ub]phm]pmÕdf̀bm]̀_]
àb]hp̀djb]_c]xdnt_h̀jpt̀_jf�]_ibjp̀l_hf]phm]fdnkl̀]
fpkb]̀_]~qhbj]c_j]piij_upe]ijl_j]̀_]f̀pj̀]_c]pho]�_j�{]

Öyr���r��� ×pta]~ttdjjbhtb
Ö�r���r��� �vvjbvp̀b

ÏØÃ¿ÍÀÅÆÇÃÁÍÊÒÁÇÍÀÅÙÍÇÁ¿ÒÁÂÚ¿ÅÛÏÆÙÜÅÐÃÀÑÍÊÃÒ¿Ý]

�]Ô_j]ij_Õbt̀f]ebff]̀aph]_j]bwdpe]̀_]Öyr���r���]phm]q_j�]
_h]y]f̀_jo]|y�]cbb̀}]_heo�
�]Ô_j]ij_Õbt̀f]vjbp̀bj]̀aph]Öyr���r���]phmÞ_j]q_j�]_ubj]
y]f̀_jo]|y�]cbb̀}�]
�]Ô_j]pee]ij_Õbt̀f]qabjb]�bhbjpe]ßlpnlel̀or]�d̀_]phm]
�knjbeepÞ×gtbff]s_ubjpvb]lf]ql̀a]h_h�eltbhfbm]phm]
h_h�pmkl̀̀bm]tpjjlbjf]lh]àbq]á_j�]x̀p̀b�

âb]âlf̀jlt̀Þã~s×x]qlee]nb]̀ab]àpkbm]�hfdjbm]
_h]~sä]ä_eltlbf{]]̂abjb]qlee]nb]h_]�mml̀l_hpe]
�hfdjbmf]_h]pho]~sä]ä_eltlbf{
å]Öy]kleel_h]ibj]_ttdjjbhtbr]Ö�]kleel_h]pvvjbvp̀b]
ql̀a]̀ab]âlf̀jlt̀Þã~s×x]pf]̀ab]àpkbm]�hfdjbm{]
å]Ö�]kleel_h]ibj]_ttdjjbhtbr]Ö�]kleel_h]pvvjbvp̀b]
ql̀a]̀ab]âlf̀jlt̀Þã~s×x]pf]̀ab]àpkbm]�hfdjbm{]
å]Ö�]kleel_h]ibj]_ttdjjbhtbr]Ö�]kleel_h]pvvjbvp̀b]
ql̀a]̀ab]âlf̀jlt̀Þã~s×x]pf]̀ab]hpkbm]�hfdjbm{

WXYZ[æX�ç���è�X���������
WXYZ[æ[YX�ç���è�X¼����é���X���������
âb]~qhbj]fapee]nb]jbfi_hflneb]c_j]idjtapflhv]phm]kplh̀plhlhv]̀ab]~qhbj�f]dfdpe]elpnlel̀o]lhfdjphtb{

WXYZ[æ[æX���ê����X���������
WXYZ[æ[æ[Y]̂ab]~qhbj]fapee]idjtapfb]phm]kplh̀plhr]cj_k]ph]lhfdjphtb]t_kipho]_j]lhfdjphtb]t_kiphlbf]epqcdeeo]
pd̀a_jlëbm]̀_]lffdb]lhfdjphtb]lh]̀ab]Õdjlfmlt̀l_h]qabjb]̀ab]äj_Õbt̀]lf]e_tp̀bmr]ij_ibj̀o]lhfdjphtb]qjl̀̀bh]_h]p]ndlembj�f]
jlf�]ìpee�jlf�fì]t_kieb̀bm]upedb]_j]bwdlupebh̀]i_elto]c_jk]phm]fdccltlbh̀]̀_]t_ubj]̀ab]̀_̀pe]upedb]_c]̀ab]bh̀ljb]äj_Õbt̀]_h]
p]jbieptbkbh̀]t_f̀]npflf{]̂ab]~qhbj�f]ij_ibj̀o]lhfdjphtb]t_ubjpvb]fapee]nb]h_]ebff]̀aph]̀ab]pk_dh̀]_c]̀ab]lhl̀lpe]
s_h̀jpt̀]xdkr]iedf]̀ab]upedb]_c]fdnfbwdbh̀]í_mlcltp̀l_hf]phm]epn_j]ibjc_jkbm]_j]kp̀bjlpef]_j]bwdlikbh̀]fdiielbm]no]
_̀abjf{]̂ab]ij_ibj̀o]lhfdjphtb]fapee]nb]kplh̀plhbm]dh̀le]xdnf̀ph̀lpe]s_kieb̀l_h]phm]̀abjbpc̀bj]pf]ij_ulmbm]lh]xbt̀l_h]
yz{�{�{�r]dhebff]_̀abjqlfb]ij_ulmbm]lh]̀ab]s_h̀jpt̀]â_tdkbh̀f]_j]_̀abjqlfb]pvjbbm]lh]qjl̀lhv]no]̀ab]ipj̀lbf]̀_]̀alf]
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XYZ[[\[]̂_̀abcd̀c]deZf]g[̀dbfhh̀c]ghei[̀̂b[̀c]̂[Z[d̂d̀jk̀̂b[̀lm][Zǹoj]̂ZfĝjZǹpeqgj]̂ZfĝjZdǹf]ì
peqrdeqgj]̂ZfĝjZd̀c]̀̂b[̀sZjt[ĝ̀fd̀c]deZ[id_̀abcd̀c]deZf]g[̀dbfhh̀c]ghei[̀̂b[̀c]̂[Z[d̂d̀jk̀\jẐYfY[[d̀fd̀hjdd̀ufv[[d_

wxyz{|{|{|̀}]h[dd̀̂b[̀ufẐc[d̀fYZ[[̀ĵb[Zmcd[ǹeuj]̀peqd̂f]̂cfh̀oj\uh[̂cj]ǹ̂b[̀lm][Z̀dbfhh̀gj]̂c]e[̀̂b[̀c]deZf]g[̀
Z[~ecZ[ìqv̀p[ĝcj]̀��_�_�_�̀jZǹck̀][g[ddfZvǹZ[uhfg[̀̂b[̀c]deZf]g[̀ujhcgv̀Z[~ecZ[ìe]i[Z̀p[ĝcj]̀��_�_�_�̀mĉb̀
uZju[Ẑv̀c]deZf]g[̀mZĉ̂[]̀kjZ̀̂b[̀̂ĵfh̀�fhe[̀jk̀̂b[̀sZjt[ĝ̀ b̂f̂̀dbfhh̀Z[\fc]̀c]̀[kk[ĝ̀e]̂ch̀[�ucZf̂cj]̀jk̀̂b[̀u[ZcjìkjZ̀
gjZZ[ĝcj]̀jk̀̂b[̀�jZ�̀d[̂̀kjẐb̀c]̀p[ĝcj]̀��_�_̀ab[̀lm][Z̀dbfhh̀uZj�ci[̀mZĉ̂[]̀]ĵckcgf̂cj]̀̂j̀̂b[̀oj]̂ZfĝjZ̀jk̀̂b[̀
gf]g[hhf̂cj]̀jZ̀[�ucZf̂cj]̀jk̀f]v̀c]deZf]g[̀Z[~ecZ[ìqv̀p[ĝcj]d̀��_�̀f]ì��_�_̀ab[̀lm][Z̀dbfhh̀uZj�ci[̀degb̀mZĉ̂[]̀
]ĵcg[̀mĉbc]̀kc�[̀���̀qedc][dd̀ifvd̀jk̀̂b[̀if̂[̀̂b[̀lm][Z̀cd̀kcZd̂̀fmfZ[̀jk̀̂b[̀gf]g[hhf̂cj]̀jZ̀[�ucZf̂cj]ǹjZ̀cd̀kcZd̂̀
fmfZ[̀̂bf̂̀ b̂[̀gf]g[hhf̂cj]̀jZ̀[�ucZf̂cj]̀cd̀̂bZ[f̂[][ìjZ̀ĵb[Zmcd[̀fv̀jggeZǹmbcgb[�[Z̀gj\[d̀kcZd̂_
wxyz{|{|{�̀�k̀̂b[̀c]deZf]g[̀Z[~ecZ[ìqv̀̂bcd̀p[ĝcj]̀��_�_�̀cd̀deqt[ĝ̀ ĵ̀i[ieĝcqh[d̀jZ̀d[hkrc]deZ[ìZ[̂[]̂cj]dǹ̂b[̀
lm][Z̀dbfhh̀q[̀Z[duj]dcqh[̀kjZ̀fhh̀hjdd̀]ĵ̀gj�[Z[ìq[gfed[̀jk̀degb̀i[ieĝcqh[d̀jZ̀Z[̂[]̂cj]d_

wxyz{|{|{�̀�k̀̂b[̀�jZ�̀c]�jh�[d̀Z[\ji[hc]Ỳf]̀[�cd̂c]Ỳd̂ZeĝeZ[̀jZ̀gj]d̂Zeĝc]Ỳf]̀fiiĉcj]̀̂j̀f]̀[�cd̂c]Ỳd̂ZeĝeZ[ǹ
b̂[̀lm][Z̀dbfhh̀ueZgbfd[̀f]ì\fc]̂fc]ǹe]̂ch̀̂b[̀[�ucZf̂cj]̀jk̀̂b[̀u[ZcjìkjZ̀gjZZ[ĝcj]̀jk̀�jZ�̀fd̀d[̂̀kjẐb̀c]̀
p[ĝcj]̀��_�ǹ�fhhrZcd�d�̀uZju[Ẑv̀c]deZf]g[ǹj]̀f̀Z[uhfg[\[]̂̀gjd̂̀qfdcdǹuZĵ[ĝc]Ỳ̂b[̀[�cd̂c]Ỳd̂ZeĝeZ[̀fYfc]d̂̀
icZ[ĝ̀ubvdcgfh̀hjdd̀jZ̀if\fY[ǹ]ĵmĉbd̂f]ic]Ỳ̂b[̀e]i[Ẑf�c]Ỳjk̀̂b[̀�jZ�_̀ab[̀lm][Z̀dbfhh̀q[̀Z[duj]dcqh[̀kjZ̀fhh̀
gjrc]deZf]g[̀u[]fĥc[d_

wxyz{|{|{�̀sZcjZ̀̂j̀gj\\[]g[\[]̂̀jk̀̂b[̀�jZ�ǹ̂b[̀lm][Z̀dbfhh̀d[geZ[̀̂b[̀c]deZf]g[ǹf]ìuZj�ci[̀[�ci[]g[̀jk̀̂b[̀
gj�[ZfY[ǹZ[~ecZ[ìe]i[Z̀̂bcd̀p[ĝcj]̀��_�_�̀f]iǹeuj]̀̂b[̀oj]̂ZfĝjZ�d̀Z[~e[d̂ǹuZj�ci[̀f̀gjuv̀jk̀̂b[̀uZju[Ẑv̀
c]deZf]g[̀ujhcgv̀jZ̀ujhcgc[d̀Z[~ecZ[ìqv̀̂bcd̀p[ĝcj]̀��_�_�_̀ab[̀gjuv̀jk̀̂b[̀ujhcgv̀jZ̀ujhcgc[d̀uZj�ci[ìdbfhh̀gj]̂fc]̀
fhh̀fuuhcgfqh[̀gj]iĉcj]dǹi[kc]ĉcj]dǹ[�ghedcj]dǹf]ì[]ijZd[\[]̂d_

wxyz{|{|{�̀�ĉbc]̀̂bZ[[̀���̀qedc][dd̀ifvd̀jk̀̂b[̀if̂[̀̂b[̀lm][Z̀q[gj\[d̀fmfZ[̀jk̀f]̀c\u[]ic]ỲjZ̀fĝefh̀gf]g[hhf̂cj]̀
jZ̀[�ucZf̂cj]̀jk̀f]v̀c]deZf]g[̀Z[~ecZ[ìqv̀̂bcd̀p[ĝcj]̀��_�_�ǹ̂b[̀lm][Z̀dbfhh̀uZj�ci[̀]ĵcg[̀̂j̀̂b[̀oj]̂ZfĝjZ̀jk̀degb̀
c\u[]ic]ỲjZ̀fĝefh̀gf]g[hhf̂cj]̀jZ̀[�ucZf̂cj]_̀}]h[dd̀̂b[̀hfud[̀c]̀gj�[ZfY[̀fZcd[d̀kZj\̀f]̀fĝ̀jZ̀j\cddcj]̀jk̀̂b[̀
oj]̂ZfĝjZ�̀���̀̂b[̀oj]̂ZfĝjZǹeuj]̀Z[g[cû̀jk̀]ĵcg[̀kZj\̀ b̂[̀lm][Zǹdbfhh̀bf�[̀̂b[̀ZcYb̂̀ ĵ̀d̂jù̂b[̀�jZ�̀e]̂ch̀̂b[̀
hfud[̀c]̀gj�[ZfY[̀bfd̀q[[]̀geZ[ìqv̀̂b[̀uZjgeZ[\[]̂̀jk̀Z[uhfg[\[]̂̀gj�[ZfY[̀qv̀[ĉb[Z̀̂b[̀lm][Z̀jZ̀̂b[̀oj]̂ZfĝjZ�̀
���̀̂b[̀oj]̂Zfĝ̀ac\[̀f]ìoj]̂Zfĝ̀pe\̀dbfhh̀q[̀[~eĉfqhv̀fited̂[i�̀f]ì���̀̂b[̀lm][Z̀mfc�[d̀fhh̀ZcYb̂d̀fYfc]d̂̀ b̂[̀
oj]̂ZfĝjZǹpeqgj]̂ZfĝjZdǹf]ìpeqrdeqgj]̂ZfĝjZd̀̂j̀̂b[̀[�̂[]̂̀f]v̀hjdd̀̂j̀̂b[̀lm][Z̀mjehìbf�[̀q[[]̀gj�[Z[ìqv̀
b̂[̀c]deZf]g[̀bfìĉ̀]ĵ̀[�ucZ[ìjZ̀q[[]̀gf]g[hh[i_̀�k̀̂b[̀oj]̂ZfĝjZ̀ueZgbfd[d̀Z[uhfg[\[]̂̀gj�[ZfY[ǹ̂b[̀gjd̂̀jk̀̂b[̀
c]deZf]g[̀dbfhh̀q[̀gbfZY[ì̂j̀̂b[̀lm][Z̀qv̀f]̀fuuZjuZcf̂[̀obf]Y[̀lZi[Z_̀ab[̀keZ]cdbc]Ỳjk̀]ĵcg[̀qv̀̂b[̀lm][Z̀dbfhh̀
]ĵ̀Z[hc[�[̀̂b[̀lm][Z̀jk̀f]v̀gj]̂Zfĝefh̀jqhcYf̂cj]̀̂j̀uZj�ci[̀Z[~ecZ[ìc]deZf]g[_

wxyz{|{|{zx������x��x����� �¡��¢
wxyz{|{|{z{ỳab[̀lm][Z̀f]ìoj]̂ZfĝjZ̀mfc�[̀fhh̀ZcYb̂d̀fYfc]d̂̀���̀[fgb̀ĵb[Z̀f]ìf]v̀jk̀̂b[cZ̀deqgj]̂ZfĝjZdǹ
deqrdeqgj]̂ZfĝjZdǹfY[]̂dǹf]ì[\uhjv[[dǹ[fgb̀jk̀̂b[̀ĵb[Z�̀���̀̂b[̀XZgbĉ[ĝ̀f]ìXZgbĉ[ĝ�d̀gj]deĥf]̂d�̀f]ì���̀
p[ufZf̂[̀oj]̂ZfĝjZdǹck̀f]vǹf]ìf]v̀jk̀̂b[cZ̀deqgj]̂ZfĝjZdǹdeqrdeqgj]̂ZfĝjZdǹfY[]̂dǹf]ì[\uhjv[[dǹkjZ̀if\fY[d̀
gfed[ìqv̀kcZ[ǹjZ̀ĵb[Z̀gfed[d̀jk̀hjddǹ̂j̀̂b[̀[�̂[]̂̀ b̂jd[̀hjdd[d̀fZ[̀gj�[Z[ìqv̀uZju[Ẑv̀c]deZf]g[̀Z[~ecZ[ìqv̀̂bcd̀
XYZ[[\[]̂̀jZ̀ĵb[Z̀uZju[Ẑv̀c]deZf]g[̀fuuhcgfqh[̀̂j̀̂b[̀sZjt[ĝǹ[�g[û̀degb̀ZcYb̂d̀fd̀̂b[v̀bf�[̀̂j̀uZjg[[id̀jk̀degb̀
c]deZf]g[_̀ab[̀lm][Z̀jZ̀oj]̂ZfĝjZǹfd̀fuuZjuZcf̂[ǹdbfhh̀Z[~ecZ[̀dc\chfZ̀mZĉ̂[]̀mfc�[Zd̀c]̀kf�jZ̀jk̀̂b[̀c]ic�ciefhd̀
f]ì[]̂ĉc[d̀ci[]̂ckc[ìfqj�[̀kZj\̀ b̂[̀XZgbĉ[ĝǹXZgbĉ[ĝ�d̀gj]deĥf]̂dǹp[ufZf̂[̀oj]̂ZfĝjZdǹdeqgj]̂ZfĝjZdǹf]ì
deqrdeqgj]̂ZfĝjZd_̀ab[̀ujhcgc[d̀jk̀c]deZf]g[̀ueZgbfd[ìf]ì\fc]̂fc][ìqv̀[fgb̀u[Zdj]̀jZ̀[]̂ĉv̀fYZ[[c]Ỳ̂j̀mfc�[̀
ghfc\d̀ueZdef]̂̀ ĵ̂̀bcd̀p[ĝcj]̀��_�_�_�̀dbfhh̀]ĵ̀uZjbcqĉ̂̀bcd̀mfc�[Z̀jk̀deqZjYf̂cj]_̀abcd̀mfc�[Z̀jk̀deqZjYf̂cj]̀dbfhh̀
q[̀[kk[ĝc�[̀fd̀̂j̀f̀u[Zdj]̀jZ̀[]̂ĉv̀���̀[�[]̀̂bjeYb̀̂bf̂̀u[Zdj]̀jZ̀[]̂ĉv̀mjehìĵb[Zmcd[̀bf�[̀f̀iêv̀jk̀
c]i[\]ckcgf̂cj]ǹgj]̂Zfĝefh̀jZ̀ĵb[Zmcd[ǹ���̀[�[]̀̂bjeYb̀̂bf̂̀u[Zdj]̀jZ̀[]̂ĉv̀icì]ĵ̀ufv̀̂b[̀c]deZf]g[̀uZ[\ce\̀
icZ[ĝhv̀jZ̀c]icZ[ĝhvǹjZ̀���̀mb[̂b[Z̀jZ̀]ĵ̀ b̂[̀u[Zdj]̀jZ̀[]̂ĉv̀bfìf]̀c]deZfqh[̀c]̂[Z[d̂̀c]̀̂b[̀if\fY[ìuZju[Ẑv_

wxyz{|{|{z{|̀�k̀ieZc]Ỳ̂b[̀sZjt[ĝ̀gj]d̂Zeĝcj]̀u[Zcjì̂b[̀lm][Z̀c]deZ[d̀uZju[Ẑc[dǹZ[fh̀jZ̀u[Zdj]fh̀jZ̀qĵbǹf̂̀jZ̀
fitfg[]̂̀ ĵ̂̀b[̀dĉ[̀qv̀uZju[Ẑv̀c]deZf]g[̀e]i[Z̀ujhcgc[d̀d[ufZf̂[̀kZj\̀ b̂jd[̀c]deZc]Ỳ̂b[̀sZjt[ĝǹjZ̀ck̀fk̂[Z̀kc]fh̀
ufv\[]̂̀uZju[Ẑv̀c]deZf]g[̀cd̀̂j̀q[̀uZj�ci[ìj]̀̂b[̀gj\uh[̂[ìsZjt[ĝ̀ b̂ZjeYb̀f̀ujhcgv̀jZ̀ujhcgc[d̀ĵb[Z̀̂bf]̀̂bjd[̀
c]deZc]Ỳ̂b[̀sZjt[ĝ̀ieZc]Ỳ̂b[̀gj]d̂Zeĝcj]̀u[Zcjiǹ̂j̀̂b[̀[�̂[]̂̀u[Z\cddcqh[̀qv̀degb̀ujhcgc[dǹ̂b[̀lm][Z̀mfc�[d̀fhh̀
ZcYb̂d̀c]̀fggjZif]g[̀mĉb̀̂b[̀̂[Z\d̀jk̀p[ĝcj]̀��_�_�_�_�̀kjZ̀if\fY[d̀gfed[ìqv̀kcZ[̀jZ̀ĵb[Z̀gfed[d̀jk̀hjdd̀gj�[Z[ìqv̀
b̂cd̀d[ufZf̂[̀uZju[Ẑv̀c]deZf]g[_
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XYZ[\]\]\̂_̀_abcc_decfghi_feihg_jkh_lmehgnc_ogbohgjp_decfgqerh_ckqaa_sh_qitfcjhi_sp_jkh_lmehg_qc_udifrdqgp_qei_vqih_
oqpqsah_jb_jkh_lmehg_qc_udifrdqgp_ubg_jkh_decfghicw_qc_jkhdg_dejhghcjc_vqp_qoohqgw_cfsthrj_jb_ghxfdghvhejc_bu_qep_
qooadrqsah_vbgjyqyhh_raqfchz_{kh_lmehg_ckqaa_oqp_jkh_̀grkdjhrj_qei_|bejgqrjbg_jkhdg_tfcj_ckqghc_bu_decfgqerh_ogbrhhic_
ghrhd}hi_sp_jkh_lmehgw_qei_sp_qoogbogdqjh_qyghhvhejcw_mgdjjhe_mkhgh_ahyqaap_ghxfdghi_ubg_}qadidjpw_jkh_̀grkdjhrj_qei_
|bejgqrjbg_ckqaa_vq~h_oqpvhejc_jb_jkhdg_rbecfajqejc_qei_�fsrbejgqrjbgc_de_cdvdaqg_vqeehgz

XYZ[\]\�Y�����Y���������Y��������Y��Y���Y�����
������������� ¡���¢�£�� �¤£� ¥��¥�¦�£�§��������̈£�¦�©�©��¡��¢��ª� �£�� ©�� ¡��̈ �̈�¥�������«���¬
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XYZ[\�Y���²��±����Y³���Y���Y���±���Y³���
XYZ[\�\Z_{kh_lmehg_ckqaa_kq}h_jkh_gdykj_jb_ghxfdgh_jkh_|bejgqrjbg_jb_ufgedck_sbeic_rb}hgdey_uqdjkufa_ohgubgvqerh_bu_jkh_
|bejgqrj_qei_oqpvhej_bu_bsadyqjdbec_qgdcdey_jkhghfeihg_qc_cjdofaqjhi_de_jkh_|bejgqrj_́brfvhejc_be_jkh_iqjh_bu_
hµhrfjdbe_bu_jkh_|bejgqrjz_{kh_ubgv_bu_jkh_¶hgubgvqerh_·bei_ckqaa_sh_̀¸̀_¹bgv_̀º»¼_qei_jkh_ubgv_bu_jkh_¶qpvhej_
·bei_ckqaa_sh_̀¸̀_¹bgv_̀º»¼z

XYZ[\�\]_½obe_jkh_ghxfhcj_bu_qep_ohgcbe_bg_hejdjp_qoohqgdey_jb_sh_q_objhejdqa_shehudrdqgp_bu_sbeic_rb}hgdey_oqpvhej_bu_
bsadyqjdbec_qgdcdey_feihg_jkh_|bejgqrjw_jkh_|bejgqrjbg_ckqaa_ogbvojap_ufgedck_q_rbop_bu_jkh_sbeic_bg_ckqaa_qfjkbgd¾h_q_
rbop_jb_sh_ufgedckhiz

¿ÀÁ�®°ÂYẐYYY®�ÀÀÂ®Á��ÃY�ÄYÅ�ÀÆ
XYẐ\Z_{kh_|bejgqrjbg_ckqaa_ogbvojap_rbgghrj_Çbg~_ghthrjhi_sp_jkh_̀grkdjhrj_bg_uqdadey_jb_rbeubgv_jb_jkh_ghxfdghvhejc_bu_jkh_
|bejgqrj_́brfvhejcw_mkhjkhg_idcrb}hghi_shubgh_bg_qujhg_�fscjqejdqa_|bvoahjdbe_qei_mkhjkhg_bg_ebj_uqsgdrqjhiw_decjqaahiw_bg_
rbvoahjhiz_|bcjc_bu_rbgghrjdey_cfrk_ghthrjhi_Çbg~w_derafidey_qiidjdbeqa_jhcjdey_qei_decohrjdbecw_jkh_rbcj_bu_ferb}hgdey_qei_
ghoaqrhvhejw_qei_rbvohecqjdbe_ubg_jkh_̀grkdjhrjnc_chg}drhc_qei_hµohechc_vqih_ehrhccqgp_jkhghspw_ckqaa_sh_qj_jkh_
|bejgqrjbgnc_hµohechw_feahcc_rbvohecqsah_feihg_�hrjdbe_̀z»zÈzº_de_Éµkdsdj_̀w_́hjhgvdeqjdbe_bu_jkh_|bcj_bu_jkh_Çbg~z

XYẐ\]_̧e_qiidjdbe_jb_jkh_|bejgqrjbgnc_bsadyqjdbec_feihg_�hrjdbe_ÊzËw_duw_mdjkde_beh_phqg_qujhg_jkh_iqjh_bu_�fscjqejdqa_
|bvoahjdbe_bu_jkh_Çbg~_bg_ihcdyeqjhi_obgjdbe_jkhghbu_bg_qujhg_jkh_iqjh_ubg_rbvvherhvhej_bu_mqggqejdhc_hcjqsadckhi_
feihg_�hrjdbe_»ÌzÍzºw_bg_sp_jhgvc_bu_qe_qooadrqsah_cohrdqa_mqggqejp_ghxfdghi_sp_jkh_|bejgqrj_́brfvhejcw_qep_bu_jkh_
Çbg~_dc_ubfei_jb_sh_ebj_de_qrrbgiqerh_mdjk_jkh_ghxfdghvhejc_bu_jkh_|bejgqrj_́brfvhejcw_jkh_|bejgqrjbg_ckqaa_rbgghrj_dj_
ogbvojap_qujhg_ghrhdoj_bu_ebjdrh_ugbv_jkh_lmehg_jb_ib_cb_feahcc_jkh_lmehg_kqc_ogh}dbfcap_yd}he_jkh_|bejgqrjbg_q_
mgdjjhe_qrrhojqerh_bu_cfrk_rbeidjdbez_{kh_lmehg_ckqaa_yd}h_cfrk_ebjdrh_ogbvojap_qujhg_idcrb}hgp_bu_jkh_rbeidjdbez_
f́gdey_jkh_behÎphqg_ohgdbi_ubg_rbgghrjdbe_bu_Çbg~w_du_jkh_lmehg_uqdac_jb_ebjdup_jkh_|bejgqrjbg_qei_yd}h_jkh_|bejgqrjbg_
qe_boobgjfedjp_jb_vq~h_jkh_rbgghrjdbew_jkh_lmehg_mqd}hc_jkh_gdykjc_jb_ghxfdgh_rbgghrjdbe_sp_jkh_|bejgqrjbg_qei_jb_vq~h_
q_raqdv_ubg_sghqrk_bu_mqggqejpz

XYẐ\�_̧u_jkh_|bejgqrjbg_uqdac_jb_rbgghrj_eberbeubgvdey_Çbg~_mdjkde_q_ghqcbeqsah_jdvhw_jkh_lmehg_vqp_rbgghrj_dj_de_
qrrbgiqerh_mdjk_�hrjdbe_Ïzºz

XYẐ\Ð_{kh_behÎphqg_ohgdbi_ubg_rbgghrjdbe_bu_Çbg~_ckqaa_sh_hµjheihi_mdjk_ghcohrj_jb_obgjdbec_bu_Çbg~_udgcj_ohgubgvhi_
qujhg_�fscjqejdqa_|bvoahjdbe_sp_jkh_ohgdbi_bu_jdvh_shjmhhe_�fscjqejdqa_|bvoahjdbe_qei_jkh_qrjfqa_rbvoahjdbe_bu_jkqj_
obgjdbe_bu_jkh_Çbg~z

XYẐ\Ñ_{kh_behÎphqg_ohgdbi_ubg_rbgghrjdbe_bu_Çbg~_ckqaa_ebj_sh_hµjheihi_sp_rbgghrjd}h_Çbg~_ohgubgvhi_sp_jkh_
|bejgqrjbg_ofgcfqej_jb_jkdc_̀gjdrah_»Ïz

¿ÀÁ�®°ÂYZÒYYYÓ�Ô®Â°°¿ÃÂ�ÕÔY�À�Ö�Ô��ÃÔ
XYZÒ\ZY¿���̄�±���Y�²Y®�������
×hdjkhg_oqgjp_jb_jkh_|bejgqrj_ckqaa_qccdye_jkh_|bejgqrj_mdjkbfj_mgdjjhe_rbechej_bu_jkh_bjkhgw_hµrhoj_jkqj_jkh_lmehg_vqpw_
mdjkbfj_rbechej_bu_jkh_|bejgqrjbgw_qccdye_jkh_|bejgqrj_jb_q_aheihg_ogb}didey_rbecjgfrjdbe_udeqerdey_ubg_jkh_¶gbthrj_du_
jkh_aheihg_qccfvhc_jkh_lmehgnc_gdykjc_qei_bsadyqjdbec_feihg_jkh_|bejgqrj_́brfvhejcz_{kh_|bejgqrjbg_ckqaa_hµhrfjh_qaa_
rbechejc_ghqcbeqsap_ghxfdghi_jb_uqrdadjqjh_cfrk_qccdyevhejz
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XYZ[\]Ŷ_̀abcdceYfgh
ijklmnopqrspltjruulvklwnxkqokylvzlpjklur{ln|lpjkl}urskl{jkqklpjkl~qn�kspl�tlunsrpky�lk�su�y�owlpjrpl��q�ty�sp�no�tl
sjn�skln|lur{lq�ukt�l�|lpjkl}rqp�ktljrxkltkukspkylrqv�pqrp�nolrtlpjkl�kpjnyln|lv�oy�owly�t}�pklqktnu�p�no�lpjkl�kykqrul
�qv�pqrp�nol�spltjruulwnxkqol�ksp�nol�����

XYZ[\�Y�a���Ygc�Y�c��a��d_c�
iktpt�l�ot}ksp�not�lroylr}}qnxrutln|l}nqp�notln|lpjkl�nq�lqk���qkylvzlpjklmnopqrspl�ns��koptlnqlvzlr}}u�srvuklur{t�l
tprp�pkt�lnqy�oroskt�lsnykt�lq�uktlroylqkw�urp�not�lnqlur{|�ulnqykqtln|l}�vu�slr�pjnq�p�ktltjruulvkl�ryklrplrolr}}qn}q�rpkl
p��k�l�oukttlnpjkq{�tkl}qnx�yky�lpjklmnopqrspnqltjruul�r�klrqqrowk�koptl|nqlt�sjlpktpt�l�ot}ksp�not�lroylr}}qnxrutl
{�pjlrol�oyk}koykoplpktp�owlurvnqrpnqzlnqlkop�pzlrssk}prvuklpnlpjkl�{okq�lnql{�pjlpjklr}}qn}q�rpkl}�vu�slr�pjnq�pz�lroyl
tjruulvkrqlruulqkurpkylsntptln|lpktpt�l�ot}ksp�not�lroylr}}qnxrut�lijklmnopqrspnqltjruulw�xklpjkl�qsj�pksplp��kuzlonp�skln|l
{jkolroyl{jkqklpktptlroyl�ot}ksp�notlrqklpnlvkl�rykltnlpjrplpjkl�qsj�pkspl�rzlvkl}qktkopl|nqlt�sjl}qnsky�qkt�lijkl
�{okqltjruulvkrqlsntptln|lpktpt�l�ot}ksp�not�lnqlr}}qnxrutlpjrplynlonplvksn�klqk���qk�koptl�op�ulr|pkqlv�ytlrqklqksk�xkyl
nqlokwnp�rp�notlsnosu�yky�lijkl�{okqltjruuly�qkspuzlrqqrowklroyl}rzl|nqlpktpt�l�ot}ksp�not�lnqlr}}qnxrutl{jkqkl
v��uy�owlsnyktlnqlr}}u�srvuklur{tlnqlqkw�urp�notltnlqk���qk�

XYZ[\�lijkl�{okq�tlqk}qktkoprp�xk�
�� ¡¢£¤ ¥¥¦¢§§£¤¢¡ ̈©¤ ¥¥¦¢§§¤ ª¥¤«¬¢¦¤̈ª®«¦¡ ¬̈«ª̄

°�uul��wrqkuur�l��tpq�spliqkrt�qkqll
~�por�l±ruukzlmkopqrul�sjnnul��tpq�spll
�²�l~kk�t��uul³nuun{ĺnry
~�por�l±ruukz�lµ¶ll�·̧¹ºll

XYZ[\»lijklmnopqrspnq�tlqk}qktkoprp�xk�
�� ¡¢£¤ ¥¥¦¢§§£¤¢¡ ̈©¤ ¥¥¦¢§§¤ ª¥¤«¬¢¦¤̈ª®«¦¡ ¬̈«ª̄
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XYZ[\¼lµk�pjkqlpjkl�{okq�tlonqlpjklmnopqrspnq�tlqk}qktkoprp�xkltjruulvklsjrowkyl{�pjn�plpkolyrzt�l}q�nqlonp�sklpnlpjkl
npjkql}rqpz�

XYZ[\½lµnlsur��tl|nql�osqkrtkylsntpt�lsjrqwkt�lk�}kotktlnqlyr�rwktln|lrozl��oyltjruulvkl�ryklvzlpjklmnopqrspnql
rwr�otplpjkl�{okql|nqlrozlykurztlnqlj�oyqrosktl|qn�lrozlsr�tkl{jrptnkxkq�l}qnx�ykylpjrplpjkl�{okq�l�olpjkl�{okq�tl
y�tsqkp�no�l�rzlsn�}kotrpklpjklmnopqrspnql|nqlrozltr�ylykurztlvzlk�pkoy�owlpjklp��kl|nqlsn�}ukp�noln|lpjkl�nq�lrtl
t}ks�|�kyl�olpjklmnopqrsp�ll�jn�uylpjklmnopqrspnqlt�tpr�olrozlyr�rwktlpjqn�wjlrozlrsplnqln��tt�noln|lrozlnpjkql
snopqrspnqljrx�owlrlsnopqrspl{�pjlpjkl�{okqlnqlpjqn�wjlrozlrsplnqln��tt�noln|lrozlt�vsnopqrspnqln|ltr�ylnpjkql
snopqrspnq�lpjklmnopqrspnqltjruuljrxklonlsur��lrwr�otplpjkl�{okql|nqltr�klyr�rwk�

¾¿��ÀfÁY]ÂYYY�Á¿Ã�Ä¾��ÅÄYÅÆY�ÇÁYÀÅÄ�¿¾À�
XY]Â\ZY�abÈdcg�d_cYÉÊY�ËaYÀ_c�bg��_b
�|lpjkl�qsj�pkspl|r�utlpnlskqp�|zl}rz�koplrtl}qnx�ykyl�ol�ksp�nol�̧�²��l|nqlrl}kq�nyln|lÌ·lyrztlpjqn�wjlonl|r�upln|lpjkl
mnopqrspnq�lnql�|lpjkl�{okql|r�utlpnl�r�kl}rz�koplrtl}qnx�ykyl�ol�ksp�nol²���Ìl|nqlrl}kq�nyln|lÌ·lyrzt�lpjklmnopqrspnql
�rz�l�}noltkxkolryy�p�norulyrzt�lonp�sklpnlpjkl�{okqlroylpjkl�qsj�pksp�lpkq��orpklpjklmnopqrsplroylqksnxkql|qn�lpjkl
�{okql}rz�kopl|nql�nq�lk�ks�pky�

XY]Â\]Y�abÈdcg�d_cYÉÊY�ËaYÅhcabYÍ_bYÀgÎ�a
XY]Â\]\Zlijkl�{okql�rzlpkq��orpklpjklmnopqrspl�|lpjklmnopqrspnq

\Z qk}krpkyuzlqk|�tktlnql|r�utlpnlt�}}uzlkon�wjl}qn}kquzlt��uukyl{nq�kqtlnql}qn}kql�rpkq�rutÏ
\] |r�utlpnl�r�kl}rz�koplpnl��vsnopqrspnqtl|nql�rpkq�rutlnqlurvnql�olrssnqyroskl{�pjlpjklqkt}ksp�xkl

rwqkk�koptlvkp{kkolpjklmnopqrspnqlroylpjkl��vsnopqrspnqtÏ
\� qk}krpkyuzly�tqkwrqytlr}}u�srvuklur{t�ltprp�pkt�lnqy�oroskt�lsnykt�lq�uktlroylqkw�urp�not�lnqlur{|�ul

nqykqtln|lrl}�vu�slr�pjnq�pzÏlnq
\� npjkq{�tkl�tlw��upzln|lt�vtprop�rulvqkrsjln|lrl}qnx�t�noln|lpjklmnopqrspl�ns��kopt�
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XYZ[\Z\Z]̂_̀a]bac]de]f_̀]g̀bhdah]ìhjgkl̀i]ka]m̀jfkda]nopnpq]̀rkhfhs]f_̀]tuàgs]vwda]j̀gfkekjbfkda]lc]f_̀]xgj_kf̀jf]f_bf]
hveekjk̀af]jbvh̀]̀rkhfh]fd]yvhfkec]hvj_]bjfkdas]zbcs]ukf_dvf]wg̀yvikj̀]fd]bac]df_̀g]g̀z̀ic]f_̀]tuàg]zbc]_b{̀]bai]bef̀g]
|k{ka|]f_̀]}dafgbjfdg]h̀{̀a]ibch~]adfkj̀s]f̀gzkabf̀]f_̀]}dafgbjf]bai]fb�̀]wdhh̀hhkda]de]f_̀]hkf̀]bai]de]b��]zbf̀gkb�hs]
�̀vkwz̀afs]fdd�hs]bai]jdahfgvjfkda]̀�vkwz̀af]bai]zbj_kàgc]f_̀g̀da]duài]lc]f_̀]}dafgbjfdg]bai]zbc]ekakh_]f_̀]
^dg�]lc]u_bf̀{̀g]g̀bhdabl�̀]z̀f_di]f_̀]tuàg]zbc]ì z̀]̀rẁik̀afp]�wda]g̀�v̀hf]de]f_̀]}dafgbjfdgs]f_̀]tuàg]
h_b��]evgakh_]fd]f_̀]}dafgbjfdg]b]ìfbk�̀i]bjjdvafka|]de]f_̀]jdhfh]kajvgg̀i]lc]f_̀]tuàg]ka]ekakh_ka|]f_̀]̂dg�p

XYZ[\Z\�]̂ _̀a]f_̀]tuàg]f̀gzkabf̀h]f_̀]}dafgbjf]edg]dà]de]f_̀]g̀bhdah]hfbf̀i]ka]m̀jfkda]nopnpqs]f_̀]}dafgbjfdg]h_b��]
adf]l̀]̀afkf�̀i]fd]g̀j̀k{̀]evgf_̀g]wbcz̀af]vafk�]f_̀]̂dg�]kh]ekakh_̀ip

XYZ[\Z\�]�e]f_̀]vawbki]lb�baj̀]de]f_̀]}dafgbjf]mvz]̀rj̀ ìh]jdhfh]de]ekakh_ka|]f_̀]̂dg�s]kaj�vika|]jdzẁahbfkda]edg]
f_̀]xgj_kf̀jf~h]h̀g{kj̀h]bai]̀rẁah̀h]zbì]àj̀hhbgc]f_̀g̀lcs]bai]df_̀g]ibzb|̀h]kajvgg̀i]lc]f_̀]tuàg]bai]adf]
r̀wg̀hh�c]ubk{̀is]hvj_]̀rj̀hh]h_b��]l̀]wbki]fd]f_̀]}dafgbjfdgp]�e]hvj_]jdhfh]bai]ibzb|̀h]̀rj̀ ì]f_̀]vawbki]lb�baj̀s]
f_̀]}dafgbjfdg]h_b��]wbc]f_̀]ikeèg̀aj̀]fd]f_̀]tuàgp]�_̀]bzdvaf]fd]l̀]wbki]fd]f_̀]}dafgbjfdg]dg]tuàgs]bh]f_̀]jbh̀]
zbc]l̀s]h_b��]l̀]j̀gfkek̀i]lc]f_̀]xgj_kf̀jfs]vwda]bww�kjbfkdas]bai]f_kh]dl�k|bfkda]edg]wbcz̀af]h_b��]hvg{k{̀]f̀gzkabfkda]
de]f_̀]}dafgbjfp

XYZ[\�Y�����������Y��Y���Y�����Y���Y�����������
�_̀]tuàg]zbcs]bf]bac]fkz̀s]f̀gzkabf̀]f_̀]}dafgbjf]edg]f_̀]tuàg~h]jda{̀ak̀aj̀]bai]ukf_dvf]jbvh̀p]�_̀]tuàg]h_b��]
wbc]f_̀]}dafgbjfdg]edg]̂dg�]̀r̀jvf̀i�]bai]jdhfh]kajvgg̀i]lc]g̀bhda]de]hvj_]f̀gzkabfkdas]kaj�vika|]jdhfh]bffgklvfbl�̀]fd]
f̀gzkabfkda]de]mvljdafgbjfh�]bai]b]f̀gzkabfkda]è̀s]ke]bacs]bh]ed��duh�
����� ¡¢¡£�¢¤¥¦§�¡¢¦̈¢¦ ¢¥�¡£¦©¢̈¦ ¢©�¡� ¥ª�ª�«¢¡£�¢̈��¢¬¤¤®̄�¢¡¦¢¡£�¢°¦�¡ ¤±¡¦ ¢®¢¡£�¢²³�� ¢̈¦̄̄¦³ª�«¢¤¢
¡� ¥ª�¤¡ª¦�¢̈¦ ¢¡£�¢²³�� ́�¢±¦�µ��ª��±�¶¢ª̈¢¤�·̧
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XYZ¾\¾]}�bkzhs]ikhwvf̀hs]bai]df_̀g]zbff̀gh]ka]�v̀hfkda]bgkhka|]dvf]de]dg]g̀�bfka|]fd]f_kh]}dafgbjfs]kaj�vika|]f_dh̀]
b��̀|ka|]ba]̀ggdg]dg]dzkhhkda]lc]f_̀]xgj_kf̀jf]lvf]̀rj�vika|]f_dh̀]bgkhka|]vaìg]m̀jfkda]qÅpns]h_b��]l̀]g̀ègg̀i]kakfkb��c]
fd]f_̀]xgj_kf̀jf]edg]ìjkhkdap]mvj_]zbff̀ghs]̀rj̀wf]f_dh̀]ubk{̀i]bh]wgd{kìi]edg]ka]m̀jfkda]nqpqq]bai]m̀jfkdah]qÆpÇpÈ]
bai]qÆpÇpÉs]h_b��s]bef̀g]kakfkb�]ìjkhkda]lc]f_̀]xgj_kf̀jf]dg]Èo]ibch]bef̀g]hvlzkhhkda]de]f_̀]zbff̀g]fd]f_̀]xgj_kf̀jfs]l̀]
hvlỳjf]fd]z̀ikbfkda]bh]b]jdaikfkda]wg̀j̀ìaf]fd]lkaika|]ikhwvf̀]g̀hd�vfkdap

XYZ¾\ZYÁ�����Y��Y�Ê���Ë
XYZ¾\Z\¾]}�bkzh]lc]̀kf_̀g]f_̀]tuàg]dg]}dafgbjfdgs]u_̀g̀]f_̀]jdaikfkda]|k{ka|]gkh̀]fd]f_̀]}�bkz]kh]ekghf]ikhjd{̀g̀i]
wgkdg]fd]̀rwkgbfkda]de]f_̀]ẁgkdi]edg]jdgg̀jfkda]de]f_̀]̂dg�]h̀f]edgf_]ka]m̀jfkda]qÌpns]h_b��]l̀]kakfkbf̀i]lc]adfkj̀]fd]f_̀]
xgj_kf̀jf]ukf_ka]nq]ibch]bef̀g]djjvgg̀aj̀]de]f_̀]̀{̀af]|k{ka|]gkh̀]fd]hvj_]}�bkz]dg]ukf_ka]nq]ibch]bef̀g]f_̀]j�bkzbaf]
ekghf]g̀jd|akÍ̀h]f_̀]jdaikfkda]|k{ka|]gkh̀]fd]f_̀]}�bkzs]u_kj_̀{̀g]kh]�bf̀gp

XYZ¾\Z\Z]}�bkzh]lc]̀kf_̀g]f_̀]tuàg]dg]}dafgbjfdgs]u_̀g̀]f_̀]jdaikfkda]|k{ka|]gkh̀]fd]f_̀]}�bkz]kh]ekghf]ikhjd{̀g̀i]bef̀g]
r̀wkgbfkda]de]f_̀]ẁgkdi]edg]jdgg̀jfkda]de]f_̀]̂dg�]h̀f]edgf_]ka]m̀jfkda]qÌpns]h_b��]l̀]kakfkbf̀i]lc]adfkj̀]fd]f_̀]df_̀g]
wbgfcp

XYZ¾\�Y����Y¼����ËY��Y�Ê���Ë
�_̀]tuàg]bai]}dafgbjfdg]h_b��]jdzz̀aj̀]b��]j�bkzh]bai]jbvh̀h]de]bjfkda]b|bkahf]f_̀]df_̀g]bai]bgkhka|]dvf]de]dg]
g̀�bf̀i]fd]f_̀]}dafgbjf]ka]bjjdgibaj̀]ukf_]f_̀]g̀�vkg̀z̀afh]de]f_̀]ekab�]ikhwvf̀]g̀hd�vfkda]z̀f_di]h̀�̀jf̀i]ka]f_kh]
x|g̀̀ z̀af]u_̀f_̀g]ka]jdafgbjfs]fdgfs]lg̀bj_]de]ubggbafcs]dg]df_̀gukh̀s]ukf_ka]f_̀]ẁgkdi]hẁjkek̀i]lc]bww�kjbl�̀]�bus]
lvf]ka]bac]jbh̀]adf]zdg̀]f_ba]qo]c̀bgh]bef̀g]f_̀]ibf̀]de]mvlhfbafkb�]}dzw�̀fkda]de]f_̀]̂dg�p]�_̀]tuàg]bai]
}dafgbjfdg]ubk{̀]b��]j�bkzh]bai]jbvh̀h]de]bjfkda]adf]jdzz̀aj̀i]ka]bjjdgibaj̀]ukf_]f_kh]m̀jfkda]nqpÈp

XYZ¾\�]�e]b]j�bkzs]ikhwvf̀]dg]df_̀g]zbff̀g]ka]�v̀hfkda]g̀�bf̀h]fd]dg]kh]f_̀]hvlỳjf]de]b]z̀j_bakj~h]�k̀as]f_̀]wbgfc]bhh̀gfka|]
hvj_]zbff̀g]zbc]wgdj̀ ì]ka]bjjdgibaj̀]ukf_]bww�kjbl�̀]�bu]fd]jdzw�c]ukf_]f_̀]�k̀a]adfkj̀]dg]ek�ka|]ìbi�kàhp

XYZ¾\Î]�_̀]wbgfk̀h]h_b��]̀aìb{dg]fd]g̀hd�{̀]f_̀kg]ikhwvf̀h]lc]z̀ikbfkda]u_kj_s]va�̀hh]f_̀]wbgfk̀h]zvfvb��c]b|g̀̀]
df_̀gukh̀s]h_b��]l̀]bizkakhf̀g̀i]lc]f_̀]xz̀gkjba]xglkfgbfkda]xhhdjkbfkda]ka]bjjdgibaj̀]ukf_]f_̀kg]}dahfgvjfkda]
�aivhfgc]Ï ìkbfkda]Ðgdj̀ivg̀h]ka]̀eèjf]da]f_̀]ibf̀]de]f_kh]x|g̀̀ z̀afp]x]g̀�v̀hf]edg]z̀ikbfkda]h_b��]l̀]zbì]ka]
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XYZ[Z\]̂_̀abZcaYà_[d_[ea_d[eaY_fgY[h_[d_[eZi_j]Yaaka\[̂_g\̀_lZbà_XZ[e_[ea_faYid\_dY_a\[Z[h_g̀kZ\Zi[aYZ\]_[ea_kàZg[Zd\m_
nea_Yaopai[_kgh_qa_kg̀a_rd\rpYYa\[bh_XZ[e_[ea_qZ\̀Z\]_̀Zifp[a_Yaidbp[Zd\_qp[̂_Z\_ipre_aca\[̂_kàZg[Zd\_iegbb_fYdraà_
Z\_g̀cg\ra_dl_qZ\̀Z\]_̀Zifp[a_Yaidbp[Zd\_fYdraàZ\]î_XeZre_iegbb_qa_i[ghà_fa\̀Z\]_kàZg[Zd\_ldY_g_faYZd̀_dl_st_̀ghi_
lYdk_[ea_̀g[a_dl_lZbZ\]̂_p\baii_i[ghà_ldY_g_bd\]aY_faYZd̀_qh_g]Yaaka\[_dl_[ea_fgY[Zai_dY_rdpY[_dỲaYm_ul_g\_gYqZ[Yg[Zd\_Zi_
i[ghà_fpYipg\[_[d_[eZi_var[Zd\̂_[ea_fgY[Zai_kgh_\d\a[eabaii_fYdraà_[d_[ea_iabar[Zd\_dl_[ea_gYqZ[Yg[dYwix_g\̀_g]Yaa_pfd\_
g_ireàpba_ldY_bg[aY_fYdraàZ\]im

yz{|msznea_fgY[Zai_g]Yaa_[eg[_g\h_kàZg[Zd\_rdkka\rà_XZ[e_Yaifar[_[d_[eZi_j]Yaaka\[_iegbb_qa_a}fg\̀à_qh_g\h_
fgY[h_[d_Z\rbp̀a_Yaidbp[Zd\_dl_̀Zifp[ai_Z\cdbcZ\]_g\h_d[eaY_fgY[h_Z\cdbcà_Z\_[ea_~Yd�ar[̂_fYdcZ̀à_[ea_̀Zifp[a_gYZiai_dp[_
dl_rdkkd\_opai[Zd\i_dl_bgX_g\̀�dY_lgr[m__u[_Zi_a}fYaiibh_g]Yaà_[eg[_[eaYa_XZbb_qa_\d_gYqZ[Yg[Zd\_gi_[d_g\h_kg[[aYi_gYZiZ\]_
p\̀aY_dY_Yabg[Z\]_[d_[eZi_j]Yaaka\[m

yz{|m�zul_kàZg[Zd\_Zi_\d[_iprraiilpb̂_[ea_fgY[Zai_g]Yaa_[eg[_g\h_gr[Zd\_dY_fYdraàZ\]_gYZiZ\]_p\̀aY_[eZi_j]Yaaka\[_iegbb_
qa_qYdp]e[_Z\_g_�aX_�dY�_v[g[a_rdpY[_dl_rdkfa[a\[_�pYZìZr[Zd\_bdrg[à_Z\_~p[\gk_�dp\[hm_

yz{|m�znea_fgY[Zai_a}fYaiibh_g]Yaa_[d_̀aba[a_[ea_YaopZYaka\[_[eg[_g\h_g\̀_gbb_̀Zifp[aî_rd\[YdcaYiZai_g\̀_rbgZki_gYZiZ\]_
dp[_dl_[ea_�d\[Ygr[_qa_YalaYYà_[d_gYqZ[Yg[Zd\m__�h_id_g]YaaZ\]̂_[ea_fgY[Zai_a}fYaii_[eaZY_kp[pgb_Z\[a\[_[eg[_[eaYa_Zi_\d_
g]Yaaka\[_[d_gYqZ[Yg[a_ipre_̀Zifp[ai_\d[XZ[ei[g\̀Z\]_[ea_pia_g\̀_YalaYa\ra_[d_gYqZ[Yg[Zd\_abiaXeaYa_Z\_[ea_�d\[Ygr[_
�drpka\[im

yz����z����������z��������z�����������
~a\̀Z\]_lZ\gb_Yaidbp[Zd\_dl_g_�bgZk̂_a}raf[_gi_d[eaYXZia_g]Yaà_Z\_XYZ[Z\]̂_[ea_�d\[Ygr[dY_iegbb_fYdraà_̀ZbZ]a\[bh_XZ[e_
faYldYkg\ra_dl_[ea_�d\[Ygr[_g\̀_[ea_�X\aY_iegbb_rd\[Z\pa_[d_kg�a_fghka\[i_Z\_grrdỲg\ra_XZ[e_[ea_�d\[Ygr[_
�drpka\[im

yz�����z������z��z����� z���z��� �¡�������z¢����� 
nea_�d\[Ygr[dY_g\̀_�X\aY_XgZca_rbgZki_g]gZ\i[_agre_d[eaY_ldY_rd\iaopa\[Zgb_̀gkg]ai_gYZiZ\]_dp[_dl_dY_Yabg[Z\]_[d_[eZi_
�d\[Ygr[m_neZi_kp[pgb_XgZcaY_Z\rbp̀ai

�� g̀kg]ai_Z\rpYYà_qh_[ea_�X\aY_ldY_Ya\[gb_a}fa\iaî_ldY_bdiiai_dl_piâ_Z\rdkâ_fYdlZ[̂_lZ\g\rZ\]̂_
qpiZ\aii_g\̀_Yafp[g[Zd\̂_g\̀_ldY_bdii_dl_kg\g]aka\[_dY_akfbdhaa_fYd̀pr[ZcZ[h_dY_dl_[ea_iaYcZrai_dl_ipre_
faYid\i£_g\̀

�� g̀kg]ai_Z\rpYYà_qh_[ea_�d\[Ygr[dY_ldY_fYZ\rZfgb_dllZra_a}fa\iai_Z\rbp̀Z\]_[ea_rdkfa\ig[Zd\_dl_
faYid\\ab_i[g[Zd\à_[eaYâ_ldY_bdiiai_dl_lZ\g\rZ\]̂_qpiZ\aii_g\̀_Yafp[g[Zd\̂_g\̀_ldY_bdii_dl_fYdlZ[_a}raf[_
g\[ZrZfg[à_fYdlZ[_gYZiZ\]_̀ZYar[bh_lYdk_[ea_¤dY�m

neZi_kp[pgb_XgZcaY_Zi_gffbZrgqbâ_XZ[edp[_bZkZ[g[Zd\̂_[d_gbb_rd\iaopa\[Zgb_̀gkg]ai_̀pa_[d_aZ[eaY_fgY[h¥i_[aYkZ\g[Zd\_Z\_
grrdỲg\ra_XZ[e_jY[Zrba_{tm_�d[eZ\]_rd\[gZ\à_Z\_[eZi_var[Zd\_{|m||_iegbb_qa_̀aakà_[d_fYarbp̀a_g\_gXgỲ_dl_
bZopZ̀g[à_̀gkg]aî_Xea\_gffbZrgqbâ_Z\_grrdỲg\ra_XZ[e_[ea_YaopZYaka\[i_dl_[ea_�d\[Ygr[_�drpka\[im

neZi_j]Yaaka\[_a\[aYà_Z\[d_gi_dl_[ea_̀gh_g\̀_hagY_lZYi[_XYZ[[a\_gqdcam

�� ��

¦�§̈©zª«¬®̄°±²³́ �¦§µ©¶�µ¦©zª«¬®̄°±²³́

__~YaiZ̀a\[̂_�dgỲ_dl_·̀prg[Zd\__ _̂~YaiZ̀a\[̂_
ª̧²¬®°³¹º®̄»³º̄®¹º°¬°¼³́ ª̧²¬®°³¹º®̄»³º̄®¹º°¬°¼³́
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Ó²®±¬«¡̧Þ¡¿·º¶·¡«·±¡³̧¬«́¶«̧́¡¬Ã¡µª́±«²¡Ýº¬Ã¡«·±®»±°ß±»Ä¡«·±º́¡·±º́»Ä¡±à±¶ª«̧́»Ä¡
Ã®º¬º»«́«̧́»Ä¡»ª¶¶±»»̧ »́¡¬Ã¡»»ºÛ¬»Ä¡Ô̧º¬«°²¡¬Ã¡»±ß±́°°²Ä¡»¡Ó̧́ ßºÃ±Ã¡·±́±º¬á¡Ü·±¡
¶̧¬Ãº«º̧¬»¡̧Þ¡«·º»¡â̧¬Ã¡́±¡»ª¶·¡«·«¡ºÞ¡«·±¡¾¿¬±́¡¶¶±Ó«»¡«·±¡ÝºÃ¡̧Þ¡«·±¡³̧¬«́¶«̧́¡¿º«·º¬¡
«·±¡«º®±¡»Ó±¶ºÞº±Ã¡º¬¡«·±¡ÝºÃ¡Ã̧¶ª®±¬«»Ä¡̧́¡¿º«·º¬¡»ª¶·¡«º®±¡Ó±́º̧Ã¡»¡®²¡Ý±¡Û́±±Ã¡«̧¡Ý²¡
«·±¡¾¿¬±́¡¬Ã¡³̧¬«́¶«̧́Ä¡¬Ã¡«·±¡³̧¬«́¶«̧́¡±º«·±́¡ã¼ä¡±¬«±́»¡º¬«̧¡¡¶̧¬«́¶«¡¿º«·¡«·±¡
¾¿¬±́¡º¬¡¶¶̧ Ã́¬¶±¡¿º«·¡«·±¡«±́®»¡̧Þ¡»ª¶·¡ÝºÃÄ¡¬Ã¡Ûºß±»¡»ª¶·¡Ý̧¬Ã¡̧́¡Ý̧¬Ã»¡»¡®²¡Ý±¡
»Ó±¶ºÞº±Ã¡º¬¡«·±¡ÝºÃÃº¬Û¡̧́¡³̧¬«́¶«¡¹̧¶ª®±¬«»Ä¡¿º«·¡¡»ª́±«²¡Ã®º««±Ã¡º¬¡«·±¡Ôª́º»Ãº¶«º̧¬¡
Þ̧¡«·±¡©́ Ô̧±¶«¡¬Ã¡̧«·±́¿º»±¡¶¶±Ó«Ý°±¡«̧¡«·±¡¾¿¬±́Ä¡Þ̧́¡«·±¡Þº«·Þª°¡Ó±́Þ̧́®¬¶±¡̧Þ¡»ª¶·¡
³̧¬«́¶«¡¬Ã¡Þ̧́¡«·±¡Ó̧́ ®Ó«¡Ó²®±¬«¡̧Þ¡°Ý̧ ¡́¬Ã¡®«±́º°¡Þª́¬º»·±Ã¡º¬¡«·±¡Ó̧́ »±¶ª«º̧¬¡
«·±́±̧Þå¡̧́¡ãÑä¡Ó²»¡«̧¡«·±¡¾¿¬±́¡«·±¡ÃºÞÞ±́±¬¶±Ä¡¬̧«¡«̧¡±à¶±±Ã¡«·±¡®̧ ª¬«¡̧Þ¡«·º»¡â̧¬ÃÄ¡
Ý±«¿±±¬¡«·±¡®̧ ª¬«¡»Ó±¶ºÞº±Ã¡º¬¡»ºÃ¡ÝºÃ¡¬Ã¡»ª¶·¡°́Û±́¡®̧ ª¬«¡Þ̧́¡¿·º¶·¡«·±¡¾¿¬±́¡®²¡
º¬¡Û̧ Ã̧¡Þº«·¡¶̧¬«́¶«¡¿º«·¡¬̧«·±́¡Ó́«²¡«̧¡Ó±́Þ̧́®¡«·±¡¿̧ Á́¡¶̧ß±́±Ã¡Ý²¡»ºÃ¡ÝºÃÄ¡«·±¬¡«·º»¡
Ý̧°ºÛ«º̧¬¡»·°°¡Ý±¡¬ª°°¡¬Ã¡ß̧ºÃÄ¡̧«·±́¿º»±¡«̧¡́±®º¬¡º¬¡Þª°°¡Þ̧́¶±¡¬Ã¡±ÞÞ±¶«á¡Ü·±¡µª́±«²¡
·±́±Ý²¡¿ºß±»¡¬²¡¬̧«º¶±¡̧Þ¡¬¡Û́±±®±¬«¡Ý±«¿±±¬¡«·±¡¾¿¬±́¡¬Ã¡³̧¬«́¶«̧́¡«̧¡±à«±¬Ã¡«·±¡
«º®±¡º¬¡¿·º¶·¡«·±¡¾¿¬±́¡®²¡¶¶±Ó«¡«·±¡ÝºÃá¡æºß±́¡̧Þ¡¬̧«º¶±¡Ý²¡«·±¡µª́±«²¡»·°°¡¬̧«¡ÓÓ°²¡
«̧¡¬²¡±à«±¬»º̧¬¡±à¶±±Ãº¬Û¡»ºà«²¡ãçÇä¡Ã²»¡º¬¡«·±¡ÛÛ́±Û«±¡Ý±²̧¬Ã¡«·±¡«º®±¡Þ̧́¡¶¶±Ó«¬¶±¡
Þ̧¡ÝºÃ»¡»Ó±¶ºÞº±Ã¡º¬¡«·±¡ÝºÃ¡Ã̧¶ª®±¬«»Ä¡¬Ã¡«·±¡¾¿¬±́¡¬Ã¡³̧¬«́¶«̧́¡»·°°¡̧Ý«º¬¡«·±¡
µª́±«²è»¡¶̧¬»±¬«¡Þ̧́¡¬¡±à«±¬»º̧¬¡Ý±²̧¬Ã¡»ºà«²¡ãçÇä¡Ã²»á¡

éÞ¡«·º»¡â̧¬Ã¡º»¡º»»ª±Ã¡º¬¡¶̧¬¬±¶«º̧¬¡¿º«·¡¡»ªÝ¶̧¬«́¶«̧́è»¡ÝºÃ¡«̧¡¡³̧¬«́¶«̧́Ä¡«·±¡«±́®¡
³̧¬«́¶«̧́¡º¬¡«·º»¡â̧¬Ã¡»·°°¡Ý±¡Ã±±®±Ã¡«̧¡Ý±¡µªÝ¶̧¬«́¶«̧́¡¬Ã¡«·±¡«±́®¡¾¿¬±́¡»·°°¡Ý±¡
Ã±±®±Ã¡«̧¡Ý±¡³̧¬«́¶«̧́á

æ·±¬¡«·º»¡â̧¬Ã¡·»¡Ý±±¬¡Þª́¬º»·±Ã¡«̧¡¶̧®Ó°²¡¿º«·¡¡»««ª«̧́²¡̧́¡̧«·±́¡°±Û°¡́±êªº́±®±¬«¡º¬¡
«·±¡°̧¶«º̧¬¡̧Þ¡«·±¡©́ Ô̧±¶«Ä¡¬²¡Ó̧́ ßº»º̧¬¡º¬¡«·º»¡â̧¬Ã¡¶̧¬Þ°º¶«º¬Û¡¿º«·¡»ºÃ¡»««ª«̧́²¡̧́¡
°±Û°¡́±êªº́±®±¬«¡»·°°¡Ý±¡Ã±±®±Ã¡Ã±°±«±Ã¡·±́±Þ̧́®¡¬Ã¡Ó̧́ ßº»º̧¬»¡¶̧¬Þ̧́®º¬Û¡«̧¡»ª¶·¡
»««ª«̧́²¡̧́¡̧«·±́¡°±Û°¡́±êªº́±®±¬«¡»·°°¡Ý±¡Ã±±®±Ã¡º¬¶̧ Ó̧́ ́«±Ã¡·±́±º¬á¡æ·±¬¡»̧¡

SusanA
Text Box
Capital Project Phase 2Putnam Valley Middle School Toilet Room Alterations142 Peekskill Hollow Road, Putnam Valley, NY 10579SED #48-05-03-04-0-004-016

SusanA
Text Box
Putnam Valley High SchoolPartial Roof Replacement + Repair146 Peekskill Hollow RoadPutnam Valley, NY 10579SED #48-05-03-04-0-010-007
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Capital Project Phase 2Putnam Valley Middle School Toilet Room Alterations142 Peekskill Hollow Road, Putnam Valley, NY 10579SED #48-05-03-04-0-004-016

SusanA
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Putnam Valley High SchoolPartial Roof Replacement + Repair146 Peekskill Hollow RoadPutnam Valley, NY 10579SED #48-05-03-04-0-010-007



�����

�

�����	
��������������������������	������������ !"#�$#%& &'&��()���!� &�!&%���**�+�,-�.�+.+/���0�12�234�5-�.����6���	
������.�7+	�
���8��9�:��
;	7�+�,-��<�=��������+����	��*�5+���.��9����-	+�>��+7+	��
��	��	+���.�+�8���	��	?��-�.����6���	
����@�	+�����7	+��	��	?���@�����+.�*�����./+�

�/�*�����
+�����*�7��*��.@�����=�**�8�7+	.
�����	��-���A�����A����7	..�8*����+��-�*�=���� %�B(!'��#&�C"%�D�(B'!�B�EF��$��%()&C"���"&�GHIJKILM�
N��(#�GMOMJOJMGP�'#B���Q�B���R(STUKPJLUHTM�C� !���VD ��%�(#�MJOGWOJMJMX�"#B� %�#(&�)(����%"Y�S
9.+�2	�.4� ZGJUMJHLMKP[

�

\]̂_̀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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\]̂_̀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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\]̂_̀abcdeffbgh̀bi_bĵ_è_̂b̀degb̀dhc_bhkb̀d_blmg_̂b]gn_̂b̀d_bohgc̀̂]p̀qhgbohg̀̂ep̀rb\]is_p̀b̀hb̀d_bphttq̀t_g̀biab̀d_b
lmg_̂b̀hbueab̀d_bvefegp_bhkb̀d_bohg̀̂ep̀bŵqp_xb̀d_b\]̂_̀abqcbhifqjè_nxbmq̀dh]̀bn]ufqpèqhgxbkĥ

yz d̀_b̂_cuhgcqiqfq̀q_cbhkb̀d_bohg̀̂ep̀ĥbkĥbpĥ̂_p̀qhgbhkbn_k_p̀q{_bmĥ|begnbphtuf_̀qhgbhkb̀d_b
ohgc̀̂]p̀qhgbohg̀̂ep̀}

y~ ennq̀qhgefbf_jefxbn_cqjgbûhk_ccqhgefbegnbn_feabphc̀cb̂_c]f̀qgjbk̂htb̀d_bohg̀̂ep̀ĥ�cb�_ke]f̀xbegnb
_̂c]f̀qgjbk̂htb̀d_bep̀qhgcbĥbkeqf]̂_b̀hbep̀bhkb̀d_b\]̂_̀ab]gn_̂b\_p̀qhgb�}begnb

y� fq�]qnè_nbnetej_cxbĥbqkbghbfq�]qnè_nbnetej_cbê_bcu_pqkq_nbqgb̀d_bohgc̀̂]p̀qhgbohg̀̂ep̀xbep̀]efb
netej_cbpe]c_nbiabn_fea_nbu_̂kĥtegp_bĥbghg�u_̂kĥtegp_bhkb̀d_bohg̀̂ep̀ĥrb

���b�kb̀d_b\]̂_̀ab_f_p̀cb̀hbep̀b]gn_̂b\_p̀qhgb�r�xb�r�bĥb�r�xb̀d_b\]̂_̀a�cbfqeiqfq̀abqcbfqtq̀_nb̀hb̀d_beth]g̀bhkb̀dqcbvhgnr

���b�d_b\]̂_̀abcdeffbgh̀bi_bfqeif_b̀hb̀d_blmg_̂bĥbh̀d_̂cbkĥbhifqjèqhgcbhkb̀d_bohg̀̂ep̀ĥb̀dèbê_b]ĝ_fè_nb̀hb̀d_b
ohgc̀̂]p̀qhgbohg̀̂ep̀xbegnb̀d_bvefegp_bhkb̀d_bohg̀̂ep̀bŵqp_bcdeffbgh̀bi_b̂_n]p_nbĥbc_̀bhkkbhgbepph]g̀bhkbegabc]pdb
]ĝ_fè_nbhifqjèqhgcrb�hb̂qjd̀bhkbep̀qhgbcdeffbepp̂]_bhgb̀dqcbvhgnb̀hbegabu_̂chgbĥb_g̀q̀abh̀d_̂b̀degb̀d_blmg_̂bĥbq̀cb
d_q̂cxb_�_p]̀ĥcxbentqgqc̀̂èĥcxbc]pp_ccĥcbegnbeccqjgcr

��z�b�d_b\]̂_̀abd_̂_iabmeq{_cbgh̀qp_bhkbegabpdegj_xbqgpf]nqgjbpdegj_cbhkb̀qt_xb̀hb̀d_bohgc̀̂]p̀qhgbohg̀̂ep̀bĥb̀hb
_̂fè_nbc]iphg̀̂ep̀cxbu]̂pdec_bĥn_̂cbegnbh̀d_̂bhifqjèqhgcr

��zzb�gabûhp__nqgjxbf_jefbĥb_�]q̀eif_xb]gn_̂b̀dqcbvhgnbteabi_bqgc̀q̀]̀_nbqgbegabph]̂̀bhkbphtu_̀_g̀bs]̂qcnqp̀qhgbqgb̀d_b
fhpèqhgbqgbmdqpdb̀d_bmĥ|bĥbuềbhkb̀d_bmĥ|bqcbfhpè_nbegnbcdeffbi_bqgc̀q̀]̀_nbmq̀dqgb̀mhba_êcbek̀_̂bebn_pfêèqhgbhkb
ohg̀̂ep̀ĥb�_ke]f̀bĥbmq̀dqgb̀mhba_êcbek̀_̂b̀d_bohg̀̂ep̀ĥbp_ec_nbmĥ|qgjbĥbmq̀dqgb̀mhba_êcbek̀_̂b̀d_b\]̂_̀ab̂_k]c_cb
ĥbkeqfcb̀hbu_̂kĥtbq̀cbhifqjèqhgcb]gn_̂b̀dqcbvhgnxbmdqpd_{_̂bhpp]̂cbkq̂c̀rb�kb̀d_bûh{qcqhgcbhkb̀dqcbwêeĵeudbê_b{hqnb
ĥbûhdqiq̀_nbiabfemxb̀d_btqgqt]tbu_̂qhnbhkbfqtq̀èqhgbe{eqfeif_b̀hbc]̂_̀q_cbecbebn_k_gc_bqgb̀d_bs]̂qcnqp̀qhgbhkb̀d_bc]q̀b
cdeffbi_beuufqpeif_r

��z~b�h̀qp_b̀hb̀d_b\]̂_̀axb̀d_blmg_̂bĥb̀d_bohg̀̂ep̀ĥbcdeffbi_bteqf_nbĥbn_fq{_̂_nb̀hb̀d_benn̂_ccbcdhmgbhgb̀d_buej_bhgb
mdqpdb̀d_q̂bcqjgè]̂_beuu_êcr

��z�b�d_gb̀dqcbvhgnbdecbi__gbk]̂gqcd_nb̀hbphtufabmq̀dbebc̀è]̀ĥabĥbh̀d_̂bf_jefb̂_�]q̂_t_g̀bqgb̀d_bfhpèqhgbmd_̂_b̀d_b
phgc̀̂]p̀qhgbmecb̀hbi_bu_̂kĥt_nxbegabûh{qcqhgbqgb̀dqcbvhgnbphgkfqp̀qgjbmq̀dbceqnbc̀è]̀ĥabĥbf_jefb̂_�]q̂_t_g̀bcdeffb
i_bn__t_nbn_f_̀_nbd_̂_k̂htbegnbûh{qcqhgcbphgkĥtqgjb̀hbc]pdbc̀è]̀ĥabĥbh̀d_̂bf_jefb̂_�]q̂_t_g̀bcdeffbi_bn__t_nb
qgpĥuĥè_nbd_̂_qgrb�d_gbchbk]̂gqcd_nxb̀d_bqg̀_g̀bqcb̀dèb̀dqcbvhgnbcdeffbi_bphgc̀̂]_nbecbebc̀è]̀ĥabihgnbegnbgh̀becbeb
phtthgbfembihgnr

��z�������������
��z�yz������������� ��¡���¢����£¢���yb�d_b̀h̀efbeth]g̀bueaeif_biab̀d_blmg_̂b̀hb̀d_bohg̀̂ep̀ĥb]gn_̂b̀d_bohgc̀̂]p̀qhgb
ohg̀̂ep̀bek̀_̂beffbûhu_̂bens]c̀t_g̀cbde{_bi__gbten_xbqgpf]nqgjbeffhmegp_b̀hb̀d_bohg̀̂ep̀ĥbhkbegabeth]g̀cb̂_p_q{_nb
ĥb̀hbi_b̂_p_q{_nbiab̀d_blmg_̂bqgbc_̀̀f_t_g̀bhkbqgc]̂egp_bĥbh̀d_̂bpfeqtcbkĥbnetej_cb̀hbmdqpdb̀d_bohg̀̂ep̀ĥbqcb
_g̀q̀f_nxb̂_n]p_nbiabeffb{efqnbegnbûhu_̂bueat_g̀cbten_b̀hbĥbhgbi_defkbhkb̀d_bohg̀̂ep̀ĥb]gn_̂b̀d_bohgc̀̂]p̀qhgb
ohg̀̂ep̀r

��z�y~�¡����¢¤������¡���¢���yb�d_beĵ__t_g̀bi_̀m__gb̀d_blmg_̂begnbohg̀̂ep̀ĥbqn_g̀qkq_nbhgb̀d_bph{_̂buej_xb
qgpf]nqgjbeffbohg̀̂ep̀b�hp]t_g̀cbegnbpdegj_cbten_b̀hb̀d_beĵ__t_g̀begnb̀d_bohg̀̂ep̀b�hp]t_g̀crb

��z�y��¡���¢����¢�����¤��yb¥eqf]̂_bhkb̀d_bohg̀̂ep̀ĥxbmdqpdbdecbgh̀bi__gb̂_t_nq_nbĥbmeq{_nxb̀hbu_̂kĥtbĥbh̀d_̂mqc_b̀hb
phtufabmq̀dbebtè_̂qefb̀_̂tbhkb̀d_bohgc̀̂]p̀qhgbohg̀̂ep̀r

��z�y��¦§��¢�����¤��yb¥eqf]̂_bhkb̀d_blmg_̂xbmdqpdbdecbgh̀bi__gb̂_t_nq_nbĥbmeq{_nxb̀hbueab̀d_bohg̀̂ep̀ĥbecb̂_�]q̂_nb
]gn_̂b̀d_bohgc̀̂]p̀qhgbohg̀̂ep̀bĥb̀hbu_̂kĥtbegnbphtuf_̀_bĥbphtufabmq̀db̀d_bh̀d_̂btè_̂qefb̀_̂tcbhkb̀d_b
ohgc̀̂]p̀qhgbohg̀̂ep̀rb

��z�ÿ�¡���¢�������¤©����yb�ffb̀d_bnhp]t_g̀cb̀dèbphtûqc_b̀d_beĵ__t_g̀bi_̀m__gb̀d_blmg_̂begnbohg̀̂ep̀ĥr

��z̈b�kb̀dqcbvhgnbqcbqcc]_nbkĥbegbeĵ__t_g̀bi_̀m__gbebohg̀̂ep̀ĥbegnbc]iphg̀̂ep̀ĥxb̀d_b̀_̂tbohg̀̂ep̀ĥbqgb̀dqcbvhgnb
cdeffbi_bn__t_nb̀hbi_b\]iphg̀̂ep̀ĥbegnb̀d_b̀_̂tblmg_̂bcdeffbi_bn__t_nb̀hbi_bohg̀̂ep̀ĥr
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10 June 2022 Putnam Valley CSD
Construction Documents Putnam Valley High School
SED NO: 48-05-03-04-0-010-007 Partial Roof Replacement + Repair

00 63 01 RFI Form

Date of Request: ____________________ RFI NUMBER ______________________

Contractor: Architect: KG+D Architects, PC

Address: Address: 285 Main St., Mt. Kisco, NY 10549

Telephone: Telephone: 914.666.5900

Fax: Fax: 914.666.0051

Email: Email: aallison@kgdarchitects.com 

Project Name: Project Location: 

Description, complete with backup data as necessary attached hereto: 

Sketches of Conditions Spec Reference: Drawing Reference: 

Proposed Solution: 

Cost Impact: Time Impact: 

Trade/Specialty Contractors Affected: 

Trade/Specialty Contractors Coordinated With: 

Submitted By: 

Architect’s Response: 

Response By: Date of Response: 

mailto:aallison@kgdarchitects.com




10 June 2022 Putnam Valley CSD
Construction Documents Putnam Valley High School
SED NO: 48-05-03-04-0-010-007 Partial Roof Replacement + Repair

00 70 01-1 Waiver of Liens

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 below date and to 
be legally bound hereby: 

WITNESS: ______________________________ FIRM: ______________________________

BY:_______________________________________ DATE: ___________________________



10 June 2022 Putnam Valley CSD
Construction Documents Putnam Valley High School
SED NO: 48-05-03-04-0-010-007 Partial Roof Replacement + Repair

00 70 01-2 Waiver of Liens

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 



GOVERNING DOCUMENTS 2022 Putnam Valley Central School District

00 70 02 - 1 Insurance Rider

Section 00 70 02

Insurance Rider

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 and admitted, A.M. Best 
Rated "A" or "A+" carrier. The Owner, the Architect, their Consultants and Subconsultants shall, 
except for 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, NYS Disability must be on Form DB120.1. 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, shall be on an occurrence 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
$2,000,000 Products/Completed Operations
$1,000,000 Personal and Adv. Injury
$1,000,000 Occurrence
$100,000 Fire Damage
$ 10,000 Medical Expense



GOVERNING DOCUMENTS 2022 Putnam Valley Central School District

00 70 02 - 2 Insurance Rider

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 24 
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, CG  20 38 and 
CG 20 37  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
 $5 million each Occurrence and Aggregate for general construction and no work at 

elevation (1 story – 10 feet) or project values less than or equal to $1,000,000.
 $10 million each Occurrence and Aggregate for high-risk construction, work at 

elevation (>1 story or 10 feet) or project values greater than $1,000,000.
 Umbrella/Excess coverage shall be on a follow-form basis over the Auto Liability and 

General Liability coverages. 

.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 Owners Contractors Protective (OCP) Insurance

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

Insured. 
 For projects greater than $1,000,000 and/or work over 1 story (10 feet); $2 million per 

occurrence, $4 million aggregate with the District/BOCES as the Named Insured. 



GOVERNING DOCUMENTS 2022 Putnam Valley Central School District

00 70 02 - 3 Insurance Rider

 For all projects where General Liability, Auto and Umbrella/Excess Coverage is with 
non-licensed and non-admitted carriers in New York State; $2 million per occurrence, 
$4 million aggregate with the District/BOCES as the named Insured.

 The District/BOCES will be the Named Insured on OCP Policies.  There will be no 
Additional Insureds on any OCP Policies.

.6 Hazardous Material Coverage

Hazardous material liability insurance as 
follows:

$2,000,000 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 
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

.7 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 the same 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.

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:

 Putnam Valley Central School District 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:



GOVERNING DOCUMENTS 2022 Putnam Valley Central School District

00 70 02 - 4 Insurance Rider

a) Certificate Holder
b) Additional Names Insured, on a primary basis:
 Owner
 Architect
 Construction Manager, if applicable
 Consultant

** End of Section **
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May 23, 2022 

 

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 Elementary School 

Roof Replacement – Phase 1 

146 Peekskill Hollow Road 

Putnam Valley, NY 10579 

 

Dear Mr. Spittal: 

 

WSP USA Solutions, Inc. has completed a material inspection at Putnam Valley High School 

located at 146 Peekskill Hollow Road, Putnam Valley NY 10579. The inspection included visual 

observation, material sampling, and laboratory sample analysis of suspect Asbestos-Containing 

Materials (ACM), Lead Based Paints (LBP) and Polychlorinated Biphenyls (PCBs) as part of the 

Roof Replacement – Phase 1 project at Putnam Valley High 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, 

 

WSP USA SOLUTIONS, INC. 

 

 

 

 

 

 

Craig Napolitano, CHMM 

Vice President, Emergency Management & IH Services



                  Final Report for Environmental Inspection Services 
 

 

PUTNAM VALLEY HIGH SCHOOL Page - i ROOF REPLACEMENT – PHASE 1 

WSP SOLUTIONS, INC.  FINAL DATE: 5/23/2022 

 
TABLE OF CONTENTS 

 Page 

1.0 EXECUTIVE SUMMARY .................................................................................................... 1 

2.0 FIELD INSPECTION PROCEDURES AND SAMPLE ANALYSIS 

METHODS .............................................................................................................................. 3 

3.0 INSPECTION SCOPE AND MATERIAL ASSESSMENT .............................................. 6 

4.0 INSPECTION RESULTS ...................................................................................................... 8 

5.0 AREAS NOT ACCESSIBILE ............................................................................................. 10 

6.0 CONCLUSIONS AND RECOMMENDATIONS ............................................................ 10 

7.0 REPORT CERTIFICATIONS ........................................................................................... 11 
 

Appendices 

 

Appendix A: Asbestos Sample Analysis Results in Tabular Form 

Appendix B: Asbestos Bulk Sample Field Data Sheets with Chain of Custody & Laboratory Results 

Appendix C: Asbestos Bulk Sample Location Drawings  

Appendix D: Asbestos Containing Materials Location Drawings  

Appendix E: Lead XRF Shot Results  

Appendix F: PCB Bulk Sample Field Data Sheets with Chain of Custody & Laboratory Results 

Appendix G: Company License, Personnel Certifications and Laboratory Accreditations  

Appendix H: Scope of Work Drawings  



                  Final Report for Environmental Inspection Services 
 

   

PUTNAM VALLEY HIGH SCHOOL Page - 1 ROOF REPLACEMENT – PHASE 1 

WSP SOLUTIONS, INC.  FINAL DATE: 5/23/2022 
 

1.0 EXECUTIVE SUMMARY 
 

WSP USA Solutions, Inc. has performed a material inspection for the presence or absence of 

Asbestos-Containing Materials (ACM), Lead Based Paints (LBP) and Polychlorinated Biphenyls 

(PCBs) at Putnam Valley High School located at 146 Peekskill Hollow Road, Putnam Valley NY 

10579. The intent of this inspection was to screen for ACM, LBP and PCBs that may be impacted 

during the Roof Replacement – Phase 1 project at Putnam Valley High School. 
 

Stephen Gruber and Liam Bristol of WSP performed this inspection on November 1, 2021. Mr. 

Gruber is licensed as a New York State Department of Labor (NYSDOL) Asbestos Inspector (Cert# 

17-42557) and a licensed New York State EPA as a Lead Inspector (Cert# LBP-I-I219874-1). Mr. 

Bristol is licensed as a New York State Department of Labor (NYSDOL) Asbestos Inspector (Cert# 

19-20724) and a licensed New York State EPA as a Lead Inspector (Cert# LBP-I-I212175-1). 

 

 

 The results of the visual inspection, XRF Testing and bulk sample analysis determined that the 

following suspect ACM, LBP & PCB materials  
 

A. ASBESTOS-CONTAINING MATERIAL 
 

Analytical results of the bulk samples collected on 5/12/22 by WSP indicate that the following 

materials contain asbestos (greater than 1-percent):  
 

• None  
 

Analytical results of the bulk samples collected on 5/12/22 by WSP indicate that the following 

materials did not contain asbestos (less than 1-percent): 
 

• (5th Layer) Pearlite 

• (3rd Layer) Gypsum Deck 

• (2nd Layer) Brown Fibrous Insulation 

• (1st Layer) Asphalt Membrane 

• (3rd Layer) Particle Board at Drain Bowl 

• (2nd Layer) Tar-like Material at Drain Bowl 

• Tar at Cap Flashing (Black) 

• (2nd Layer) Black Base Flashing 

• (1st Layer) Silver Foil Flashing 

• Green Caulking at Cap Flashing 

• Gray Caulking at Cap Flashing 

• Black Tar at Edge of Roof 

• (5th Layer) Pearlite 

• (2nd Layer) Gypsum Deck 

• (1st Layer) Asphalt Membrane 

• Tar-like Material at Drain Bowl (Between 1st & 2nd Layer) 

• Silver Foil Flashing 
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• Gray Expansion Joint Caulking 

 

B. LEAD-BASED PAINT 

 

Based upon XRF readings, lead has been confirmed to exist in the following tested 

combinations: 

 

• None 

 

Lead was not detected in the following tested combinations via XRF readings: 

 

• Blue Paint on Metal Wall 

• Green Paint on Metal Wall 

 

C. PCB-CONTAINING MATERIAL 

 

Analytical results of the bulk samples collected indicate that the following materials contain PCB 

(greater than 50 PPM).  

 

• None  

 

Analytical results of the bulk samples collected indicate that the following materials did not 

contain PCB (less than 50 PPM);   

 

• Caulking (Green) at Metal Cap Flashing (1st Layer) 

• Caulking (Gray) at Metal Cap Flashing (2nd Layer) 

• Caulking (White) at Expansion Joints/Window Wall 
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2.0 FIELD INSPECTION PROCEDURES AND SAMPLE ANALYSIS METHODS 

 

A. 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 Atlas Environmental Labs Corp. located at 255 West 36th 

Street, New York, NY 10018. The laboratory has received accreditation from the following 

agencies:  

 

• National Voluntary Laboratory Accreditation Program (Lab Code 500092-0) 

• New York State Environmental Laboratory Approval Program (Lab No. 11999) 

• American Industrial Hygiene Association Accredited Laboratory (Lab No. 208306) 

 

B. LEAD-BASED PAINT 

 

Painted surfaces within the space equivalents in the scope of work were identified and grouped 

together by component type, substrate and visible color.  In similar fashion, the inspection 

continued in each space equivalent with the identification of unique combinations of component, 

substrate and visible color.  A random representative area of each unique combination was 

sampled and tested.  For each of these designated components, an area on the component was 

chosen which represents the paint on that building component.  During the inspection, 

components that are accessible surfaces, friction surfaces, impact surfaces, or have deteriorated 

paint was identified. 

 

The readings of paint surfaces were taken using an RMD LPA-1 XRF Lead Paint Spectrum 

Analyzer. The LPA-1 method of measurement is based on the spectrometric analysis of lead K-

shell X-ray fluorescence within a controlled depth of interrogation.  The LPA-1 Analyzer uses a 

Co-57 radioactive source and an advanced, solid-state, room temperature, radiation detector to 

generate and detect the x-ray fluorescence spectrum of a painted surface. The spectrum is then 

analyzed by a microprocessor to eliminate the effects of substrate and other factors such as 

scattering to allow an accurate determination of the amount of lead on a surface.  The LPA-1 

automatically analyzes spectrometric data in real time and differentiates the lead signal from the 

spectrum. The x-ray fluorescence properties are determined through calibration process and are 

used for automatic substrate correction and calculation of the lead content of a painted surface.   
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C. 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. 

 

Polychlorinated biphenyls (PCBs) are regulated pursuant to the United States Environmental 

Protection Agency Code of Federal Regulations (40 CFR Part 761) and the Toxic Substances 

Control Act (TSCA – 15 U.S.C. 2605). 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 materials that may be impacted by the proposed Roof Replacement 

– Phase 1 project at Putnam Valley High School include: 

 

• Roofs A, E, F and H 

 

A. ASBESTOS-CONTAINING MATERIAL  

 

Materials examined during the WSP this inspection included: 

 

• (5th Layer) Pearlite 

• (3rd Layer) Gypsum Deck 

• (2nd Layer) Brown Fibrous Insulation 

• (1st Layer) Asphalt Membrane 

• (3rd Layer) Particle Board at Drain Bowl 

• (2nd Layer) Tar-like Material at Drain Bowl 

• Tar at Cap Flashing (Black) 

• (2nd Layer) Black Base Flashing 

• (1st Layer) Silver Foil Flashing 

• Green Caulking at Cap Flashing 

• Gray Caulking at Cap Flashing 

• Black Tar at Edge of Roof 

• (5th Layer) Pearlite 

• (2nd Layer) Gypsum Deck 

• (1st Layer) Asphalt Membrane 

• Tar-like Material at Drain Bowl (Between 1st & 2nd Layer) 

• Silver Foil Flashing 

• Gray Expansion Joint Caulking 

 

Analytical results of the bulk samples collected on 5/12/22 by WSP indicate that the following 

materials contain asbestos (greater than 1-percent).  
 

• None 
 

Analytical results of the bulk samples collected on 5/12/22 by WSP indicate that the following 

materials did not contain asbestos (less than 1-percent); 
 

• (5th Layer) Pearlite 

• (3rd Layer) Gypsum Deck 

• (2nd Layer) Brown Fibrous Insulation 

• (1st Layer) Asphalt Membrane 

• (3rd Layer) Particle Board at Drain Bowl 

• (2nd Layer) Tar-like Material at Drain Bowl 

• Tar at Cap Flashing (Black) 
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• (2nd Layer) Black Base Flashing 

• (1st Layer) Silver Foil Flashing 

• Green Caulking at Cap Flashing 

• Gray Caulking at Cap Flashing 

• Black Tar at Edge of Roof 

• (5th Layer) Pearlite 

• (2nd Layer) Gypsum Deck 

• (1st Layer) Asphalt Membrane 

• Tar-like Material at Drain Bowl (Between 1st & 2nd Layer) 

• Silver Foil Flashing 

• Gray Expansion Joint Caulking 

 

B. LEAD-BASED PAINT 

 

Based upon XRF readings, lead has been confirmed to exist in the following tested 

combinations: 

 

• None 

 

Lead was not detected in the following tested combinations via XRF readings: 

 

• Blue Paint on Metal Wall 

• Green Paint on Metal Wall 

 

C. PCB-CONTAINING MATERIAL 

 

Analytical results of the bulk samples collected indicate that the following materials contain PCB 

(greater than 50 PPM).  

 

• None  

 

Analytical results of the bulk samples collected indicate that the following materials did not 

contain PCB (less than 50 PPM);   

 

• Caulking (Green) at Metal Cap Flashing (1st Layer) 

• Caulking (Gray) at Metal Cap Flashing (2nd Layer) 

• Caulking (White) at Expansion Joints/Window Wall 
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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 Roof Replacement – Phase 1 project at Putnam Valley High School. 

The following suspect materials were sampled and analyzed for asbestos content by WSP: 

 

4.1 Table 4.1 – Suspect Materials Inspected 

HOMOGENOUS 

MATERIAL 
LOCATION MATERIAL 

ASBESTOS 

CONTENT 

WSP Sampled on 5/12/2022 

- Roof A, E, F & H Metal Roof Deck Non-Suspect 

A 

Roof A & E 

(5th Layer) Pearlite NAD 

B (3rd Layer) Gypsum Deck NAD 

C 
(2nd Layer) Brown Fibrous 

Insulation 
NAD 

D (1st Layer) Asphalt Membrane NAD 

E 
(3rd Layer) Particle Board @ Drain 

Bowl 
NAD 

F 
(2nd Layer) Tar-Like material @ 

Drain Bowl 
NAD 

G Tar @ Cap Flashing (Black) NAD 

H (2nd Layer) Black Base Flashing NAD 

I (1st Layer) Silver Foil Flashing NAD 

J Green Caulking @ Cap Flashing NAD 

K Gray Caulking @ Cap Flashing NAD 

L Black Tar @ Edge of Roof NAD 

M 

Roof F & H 

(5th Layer) Pearlite NAD 

N (2nd Layer) Gypsum Deck NAD 

O (1st Layer) Asphalt Membrane NAD 

P 
Tar-like Material @ Drain Bowl 

(Between 1st & 2nd Layer) 

NAD 

Q Silver Foil Flashing NAD 

R Grey Expansion Joint Caulk NAD 

- Metal Window Walls Non-Suspect 

Bold = Positive for ACM NAD = No Asbestos Detected NA/PS = Not analyzed/ positive sample 

 

 4.2 SAMPLE ANALYSIS TABLE 
 

Laboratory analysis results, in tabular form, are included in Appendix A. 
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B. LEAD-BASED PAINT 

 

The lead Inspection involved a thorough visual examination of all accessible areas impacted by the 

proposed Roof Replacement – Phase 1, project at Putnam Valley High School. The following 

suspect surfaces were tested for lead content: 

 

Test 

Number 

Sample 

Location 

Building 

Component 
Color Substrate Condition 

Lead 

Content 

(mg/cm2) 

01 
Calibration 

Check @ 1.0 
--- --- --- --- 0.7 

02 
Calibration 

Check @ 1.0 
--- --- --- --- 0.8 

03 
Calibration 

Check @ 1.0 
--- --- --- --- 0.7 

04 
Calibration 

Check @ 0.0 
--- --- --- --- -0.1 

05 
Calibration 

Check @ 0.0 
--- --- --- --- -0.2 

06 
Calibration 

Check @ 0.0 
--- --- --- --- 0.0 

07 
Exterior 

Wall Blue Metal Good -0.4 

08 Wall Green Metal Good -0.7 

09 
Calibration 

Check @ 1.0 
--- --- --- --- 1.0 

10 
Calibration 

Check @ 1.0 
--- --- --- --- 1.1 

11 
Calibration 

Check @ 1.0 
--- --- --- --- 1.0 

12 
Calibration 

Check @ 0.0 
--- --- --- --- 0.0 

13 
Calibration 

Check @ 0.0 
--- --- --- --- 0.1 

14 
Calibration 

Check @ 0.0 
--- --- --- --- 0.0 

 

C. PCB-CONTAINING MATERIAL 

 

The PCB Inspection involved a thorough visual examination of all areas that may be impacted by 

the proposed Roof Replacement – Phase 1 project at the Putnam Valley High School. The 

following suspect materials were tested for PCB content: 
 

HOMOGENOUS 

MATERIAL 
LOCATION MATERIAL 

PCB CONTENT 

(PPM) 

A Exterior, Roof 
Caulking (Green) at Metal Cap 

Flashing (1st Layer) 
ND 
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HOMOGENOUS 

MATERIAL 
LOCATION MATERIAL 

PCB CONTENT 

(PPM) 

B Exterior, Roof 
Caulking (Grey) at Metal Cap 

Flashing (2nd Layer) 
ND 

C Exterior, Roof 
Caulking (White) at Expansion 

Joints/Window Wall 
ND 

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. 

 

Building Envelope: No destructive sampling was performed on the building envelope. It should 

be assumed that asbestos, lead and PCB 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 

 

No ACM, LBP and PCB have been identified in this inspection that may be impacted as part of 

the proposed Roof Replacement – Phase 1 project at Putnam Valley High School, reported in 

Section 4.0 of this report.  

 

The ACM, LBP & PCB inspection was conducted at the request of Putnam Valley Central 

School District for the proposed Roof Replacement – Phase 1 project at Putnam Valley High 

School. Any change in the scope of work will require further investigation to accurately classify 

any additional ACM, LBP or PCBs resulting from the modified or updated scope of work.   
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7.0 REPORT CERTIFICATIONS 

 

This report, and the supporting data, findings, conclusions, opinions, and recommendations it 

contains represent the result of WSP’s efforts for the environmental inspection work for Putnam 

Valley High School. 

 

Opinions and recommendations presented in this report apply to site conditions and features as 

they existed at the time of WSP’s site visits, and those reasonably foreseeable. They cannot 

necessarily apply to conditions and features of which WSP is unaware and has not had the 

opportunity to evaluate.  

 

The conclusions presented in this report are professional opinions solely upon WSP’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: 

 

 

 
_________________________    _______________________ 

Stephen Gruber      Craig Napolitano, CHMM 

Environmental Specialist     Vice President, Emergency  

Management & IH Services  
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APPENDIX A: 

ASBESTOS SAMPLE ANALYSIS RESULTS IN TABULAR FORM 
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Bold = Positive for ACM    N/A = Not Applicable 

NAD = No Asbestos Detected   NA/PS = Not analyzed/ positive sample 

 

 

APPENDIX A 

SAMPLE ANALYSIS RESULTS IN TABULAR FORM 

PUTNAM VALLEY HIGH SCHOOL 

ROOF REPLACEMENT – PHASE 1 

146 PEEKSKILL HOLLOW ROAD 

PUTNAM VALLEY, NY 10579 

 

Homogeneous 

Area No. 

Sample 

No. 
Location Material PLM Result TEM Result 

WSP Sampled on 5/12/2022 

A 
01 Roof A, Top Center 

(5th Layer) Pearlite 
NAD N/A 

02 Roof E, Edge Center NAD N/A 

B 
03 Roof E, Top Center 

(3rd Layer) Gypsum Deck 
NAD N/A 

04 Roof E, E Side of Top Slope NAD N/A 

C 
05 Roof A, NE Corner @ Wall (2nd Layer) Brown Fibrous 

Insulation 

NAD N/A 

06 Roof A, NE Corner @ Wall NAD N/A 

D 
07 Roof A, NE Corner @ Wall 

(1st Layer) Asphalt Membrane 
NAD NAD 

08 Roof E, E Edge Center NAD NAD 

E 
09 Roof A, East Point (3rd Layer) Particle Board @ 

Drain Bowl 

NAD N/A 

10 Roof E, South Point NAD N/A 

F 
11 Roof A, East Point (2nd Layer) Tar-Like material @ 

Drain Bowl 

NAD NAD 

12 Roof E, South Point NAD NAD 

G 
13 Roof A, NE Corner @ Wall 

Tar @ Cap Flashing (Black) 
NAD NAD 

14 Roof A, NE Corner @ Wall NAD NAD 

H 
15 Roof A, NE Corner @ Wall 

(2nd Layer) Black Base Flashing 
NAD NAD 

16 Roof E, W Edge Center NAD NAD 



       Final Report for Environmental Inspection Services 
 

Bold = Positive for ACM    N/A = Not Applicable 

NAD = No Asbestos Detected   NA/PS = Not analyzed/ positive sample 

 

 

Homogeneous 

Area No. 

Sample 

No. 
Location Material PLM Result TEM Result 

I 
17 Roof A, NE Corner @ Wall 

(1st Layer) Silver Foil Flashing 
NAD NAD 

18 Roof E, W Edge Center NAD NAD 

J 
19 Roof A, NE Corner @ Wall 

Green Caulking @ Cap Flashing 
NAD NAD 

20 Roof E, W Edge Center NAD NAD 

K 
21 Roof A, NE Corner @ Wall 

Gray Caulking @ Cap Flashing 
NAD NAD 

22 Roof E, W Edge Center NAD NAD 

L 
23 Roof A, S Edge Center 

Black Tar @ Edge of Roof 
NAD NAD 

24 Roof E, E Edge Center NAD NAD 

M 
25 Roof H, Center 

(5th Layer) Pearlite 
NAD N/A 

26 Roof F, Center NAD N/A 

N 
27 Roof H, Center 

(2nd Layer) Gypsum Deck 
NAD N/A 

28 Roof F, Center NAD N/A 

O 
29 Roof H, W End 

(1st Layer) Asphalt Membrane 
NAD NAD 

30 Roof F, S Edge NAD NAD 

P 
31 Roof H, Low Point Tar-like Material @ Drain Bowl 

(Between 1st & 2nd Layer) 

NAD NAD 

32 Roof F, Center NAD NAD 

Q 
33 Roof H, S Edge @ Wall 

Silver Foil Flashing 
NAD NAD 

34 Roof F, W Edge @ Wall NAD NAD 

R 
35 Roof H, S Edge @ Wall 

Grey Expansion Joint Caulk 
NAD NAD 

36 Roof F, SW Edge @ Wall NAD NAD 
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APPENDIX B: 

ASBESTOS BULK SAMPLE FIELD DATA SHEETS WITH 

CHAIN OF CUSODY & LABORATORY RESULTS 



Atlas Environmental Lab, Corp.
255 West 36th Street, Suite# 1503

New York, NY 10018
Phone:(212) 563-0400      Fax:(212) 563-0401

www.atlasenvironmentallab.com

Client: WSP Lab ID: BK0522252
Collected by: Client Date Received: 5/13/2022
Project Name/No.: 31403475.058 PLM Date Analyzed: 5/14/2022
Project Address: Putnam Valley HS; 146 Peekskill Hollow Rd, Putnam Valley, NY TEM Date Analyzed: 5/16/2022
Work Area: Roof A and E Report Date: 5/16/2022

TEM

A01 BK0522252-1 Roof A; Top Center - (5th Layer) 
Pearlite

Grey, Homogeneous, 
Friable 80%CELL 20% NAD X

A02 BK0522252-2 Roof E; E Edge Center - (5th Layer) 
Pearlite

Grey, Homogeneous, 
Friable 75%CELL 25% NAD X

B03 BK0522252-3 Roof E, Top center - (3rd Layer) 
Gypsum Deck

Grey, Homogeneous, 
Friable 5%FBGL 95% NAD X

B04 BK0522252-4 Roof B, E Side, Top of Slope - (3rd 
Layer) Gypsum Deck

Grey, Homogeneous, 
Friable 5%FBGL 95% NAD X

C05 BK0522252-5 Roof A, NE Corner at Wall - (2nd 
Layer) Brown Fibrous Insulation

Beige, Homogeneous, 
Friable 5%FBGL 95% NAD X

C06 BK0522252-6 Roof A, NE Corner at Wall - (2nd 
Layer) Brown Fibrous Insulation

Beige, Homogeneous, 
Friable 5%FBGL 95% NAD X

D07 BK0522252-7 Roof A, NE Corner at Wall - (1st 
Layer) Asphalt Membrane

Black, Homogeneous,                               
Non-Fibrous 64.0 6.3 29.7 0% 100% NAD 

Inconclusive NAD X X

D08 BK0522252-8 Roof E, E Edge Center - (1st Layer) 
Asphalt Membrane

Black, Homogeneous,                               
Non-Fibrous 69.2 9.3 21.5 0% 100% NAD 

Inconclusive NAD X X

E09 BK0522252-9 Roof A, East Point - (3rd Layer) 
Particle Board at Drain Bowl

Brown, Homogeneous, 
Friable 100%CELL 0% NAD X

E10 BK0522252-10 Roof E, South Point - (3rd Layer) 
Particle Board at Drain Bowl

Brown, Homogeneous, 
Friable 100%CELL 0% NAD X

Non 
Fibrous%

Bulk Asbestos Report by PLM-TEM

Asbestos%                                      
&Type

Method By ELAP
PLM 
198.1

PLM 
NOB 
198.6

TEM 
198.4Fibrous% Asbestos%                                    

&Type

Client 
ID# Lab ID# Description/ Location  Analyst Description

PLM
ASI                 
%

ORG
%

AII                                 
%

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable
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Atlas Environmental Lab, Corp.
255 West 36th Street, Suite# 1503

New York, NY 10018
Phone:(212) 563-0400      Fax:(212) 563-0401

www.atlasenvironmentallab.com

Client: WSP Lab ID: BK0522252
Collected by: Client Date Received: 5/13/2022
Project Name/No.: 31403475.058 PLM Date Analyzed: 5/14/2022
Project Address: Putnam Valley HS; 146 Peekskill Hollow Rd, Putnam Valley, NY TEM Date Analyzed: 5/16/2022
Work Area: Roof A and E Report Date: 5/16/2022

TEM

F11 BK0522252-11 Roof A, East Point - (2nd Layer) Tar-
like Material at Drain Bowl

Black, Homogeneous,                               
Non-Fibrous 56.0 5.2 38.8 0% 100% NAD 

Inconclusive NAD X X

F12 BK0522252-12 Roof E, South Point - (2nd Layer) 
Tar-like Material at Drain Bowl

Black, Homogeneous,                               
Non-Fibrous 52.5 22.5 25.1 0% 100% NAD 

Inconclusive NAD X X

G13 BK0522252-13 Roof A, NE Corner at Wall - Tar at 
Cap Flashing (Black)

Black, Homogeneous,                               
Non-Fibrous 62.1 30.4 7.5 0% 100% NAD 

Inconclusive NAD X X

G14 BK0522252-14 Roof A, NE Corner at Wall - Tar at 
Cap Flashing (Black)

Black, Homogeneous,                               
Non-Fibrous 71.6 23.8 4.6 0% 100% NAD 

Inconclusive NAD X X

H15 BK0522252-15 Roof A, NE Corner at Wall - (2nd 
Layer) Black Base Flashing

Black, Homogeneous,                               
Non-Fibrous 72.8 6.4 20.7 0% 100% NAD 

Inconclusive NAD X X

H16 BK0522252-16 Roof E, W Edge Center - (2nd 
Layer) Black Base Flashing

Black, Homogeneous,                               
Non-Fibrous 73.1 6.2 20.7 0% 100% NAD 

Inconclusive NAD X X

I17 BK0522252-17 Roof A, NE Corner at Wall - (1st 
layer) Silver Foil Flashing

Green/Black, 
Homogeneous,                               

Non-Fibrous
60.2 4.8 35.0 0% 100% NAD 

Inconclusive NAD X X

I18 BK0522252-18 Roof E, W Edge Center- (1st layer) 
Silver Foil Flashing

Green/Black, 
Homogeneous,                               

Non-Fibrous
63.1 3.9 33.0 0% 100% NAD 

Inconclusive NAD X X

J19 BK0522252-19 Roof A, NE Corner at Wall - Green 
Caulking at Cap Flashing

Black, Homogeneous,                               
Non-Fibrous 56.8 7.3 35.9 0% 100% NAD 

Inconclusive NAD X X

J20 BK0522252-20 Roof E, W Edge Center- Green 
Caulking at Cap Flashing

Black, Homogeneous,                               
Non-Fibrous 57.4 16.3 26.3 0% 100% NAD 

Inconclusive NAD X X

TEM 
198.4

Bulk Asbestos Report by PLM-TEM

Client 
ID# Lab ID# Description/ Location  Analyst Description ORG

%
AII                                 
%

ASI                 
%

PLM Method By ELAP

Fibrous% Non 
Fibrous%

Asbestos%                                    
&Type

Asbestos%                                      
&Type

PLM 
198.1

PLM 
NOB 
198.6
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Atlas Environmental Lab, Corp.
255 West 36th Street, Suite# 1503

New York, NY 10018
Phone:(212) 563-0400      Fax:(212) 563-0401

www.atlasenvironmentallab.com

Client: WSP Lab ID: BK0522252
Collected by: Client Date Received: 5/13/2022
Project Name/No.: 31403475.058 PLM Date Analyzed: 5/14/2022
Project Address: Putnam Valley HS; 146 Peekskill Hollow Rd, Putnam Valley, NY TEM Date Analyzed: 5/16/2022
Work Area: Roof A and E Report Date: 5/16/2022

TEM

K21 BK0522252-21 Roof A, NE Corner at Wall - Grey 
Caulking at Cap Flashing

Brown, Homogeneous,                               
Non-Fibrous 84.2 4.8 11.0 0% 100% NAD 

Inconclusive NAD X X

K22 BK0522252-22 Roof E W Edge Center - Grey 
Caulking at Cap Flashing

Brown, Homogeneous,                               
Non-Fibrous 62.3 13.4 24.3 0% 100% NAD 

Inconclusive NAD X X

L23 BK0522252-23 Roof A, S Edge Center - Black Tar 
at Edge of Roof

Black, Homogeneous,                               
Non-Fibrous 49.2 34.2 16.6 0% 100% NAD 

Inconclusive NAD X X

L24 BK0522252-24 Roof E, E Edge Center- Black Tar at 
Edge of Roof

Black, Homogeneous,                               
Non-Fibrous 45.8 29.9 24.3 0% 100% NAD 

Inconclusive NAD X X

M25 BK0522252-25 Roof H, center - (5th Layer) Pearlite Grey, Homogeneous, 
Friable 75%CELL 25% NAD X

M26 BK0522252-26 Roof F, center - (5th Layer) Pearlite Grey, Homogeneous, 
Friable 75%CELL 25% NAD X

N27 BK0522252-27 Roof H, Center - (2nd Layer) 
Gypsum Deck

Beige, Homogeneous, 
Friable 5%FBGL 95% NAD X

N28 BK0522252-28 Roof F, Center - (2nd Layer) 
Gypsum Deck

Beige, Homogeneous, 
Friable 5%FBGL 95% NAD X

O29 BK0522252-29 Roof H, W End - (1st Layer) Asphalt 
Membrane

Blue/Black, 
Homogeneous,                               

Non-Fibrous
61.6 19.0 19.4 0% 100% NAD 

Inconclusive NAD X X

O30 BK0522252-30 Roof F, S Edge- (1st Layer) Asphalt 
Membrane

Blue/Black, 
Homogeneous,                               

Non-Fibrous
55.3 23.7 21.0 0% 100% NAD 

Inconclusive NAD X X

PLM 
NOB 
198.6

TEM 
198.4

Bulk Asbestos Report by PLM-TEM

Client 
ID# Lab ID# Description/ Location  Analyst Description ORG

%
AII                                 
%

ASI                 
%

PLM Method By ELAP

Fibrous% Non 
Fibrous%

Asbestos%                                      
&Type

PLM 
198.1

Not Applicable

Asbestos%                                    
&Type

Not Applicable

Not Applicable

Not Applicable
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Atlas Environmental Lab, Corp.
255 West 36th Street, Suite# 1503

New York, NY 10018
Phone:(212) 563-0400      Fax:(212) 563-0401

www.atlasenvironmentallab.com

Client: WSP Lab ID: BK0522252
Collected by: Client Date Received: 5/13/2022
Project Name/No.: 31403475.058 PLM Date Analyzed: 5/14/2022
Project Address: Putnam Valley HS; 146 Peekskill Hollow Rd, Putnam Valley, NY TEM Date Analyzed: 5/16/2022
Work Area: Roof A and E Report Date: 5/16/2022

TEM

P31 BK0522252-31 Roof H, Low Point - Tar-like Material at 
Drain Bowl (between 1st and 2nd Layer)

Black, Homogeneous,                               
Non-Fibrous 62.2 11.4 26.5 0% 100% NAD 

Inconclusive NAD X X

P32 BK0522252-32 Roof F, Center - Tar-like Material at Drain 
Bowl (between 1st and 2nd Layer)

Black, Homogeneous,                               
Non-Fibrous 55.0 4.0 41.0 0% 100% NAD 

Inconclusive NAD X X

Q33 BK0522252-33 Roof H, S Edge at Wall - Silver Foil 
Flashing

Black, Homogeneous,                               
Non-Fibrous 51.7 10.5 37.8 0% 100% NAD 

Inconclusive NAD X X

Q34 BK0522252-34 Roof F, W Edge at Wall - Silver Foil 
Flashing

Black, Homogeneous,                               
Non-Fibrous 57.4 4.4 38.2 0% 100% NAD 

Inconclusive NAD X X

R35 BK0522252-35 Roof H, S Edge at Wall - Grey 
Expansion Joint Caulk

Grey, Homogeneous,                               
Non-Fibrous 44.4 8.5 47.1 0% 100% NAD 

Inconclusive NAD X X

R36 BK0522252-36 Roof F, SW Corner at Wall - Grey 
Expansion Joint Caulk

Grey, Homogeneous,                               
Non-Fibrous 29.6 38.9 31.6 0% 100% NAD 

Inconclusive NAD X X

Quantitative Analysis (Semi/Full):Bulk Asbestos Analysis-PLM by EPA 600/M4-82-020 per 40 CFR or ELAP198.1 (friable) and 198.6 (NOB) samples for New York. AL

NAD=no asbestos detected, NA/PS=Not Analyzed/Positive Stop, Trace=<1%,FBGL=Fiberglass, CELL=Cellulose,CHRY=Chrysotile,Amo=Amosite,CRO=Crocidolite,ANTH=Anthophylite, TRE=Tremolite, ACT=Actinolite, NA=not applicable.

PLM is not consistently reliable in detecting Asbestos in floor coverings and similar non friable organically bound materials. NAD or Trace results by PLM are inconclusive.

TEM is currently the only method that can be used to determine if this material can be considered or treated as non asbestos containing in NY State. 

All samples were prepared and analyzed in accordance with the EPA "TEM Method for Identifying and Quantifying Asbestos in Non-Fibrous Organically Bound Bulk Samples" ELAP 198.4".

ORG%=Ashed Organic%, AII= Acid Insoluble Inorganic%, ASI= Acid Soluble Inorganic%

This "Summary of Analytical Results "shall not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, ELAP or any agency of the U.S Government. The results relate

only to the items tested. This report may not be reproduced, except in full, without the written approval of AEL .Atlas Environmental lab did not collect the analyzed samples and thus accepts no liability with  
regard to their collection and/or maintenance . AEL relies on client's data. The liability of Atlas Environmental Lab corp with respect to the services charged, shall in no event exceed the amount of the invoice.

NYS-ELAP#11999, NVLAP Lab Code: 500092-0, NJ ID: NY034 "ELCP on NJ won't apply to TEM", CT Reg. ID: PH-0154
PLM Analyst: DK TEM Analyst: VR Approved by:

PLM 
198.1

PLM 
NOB 
198.6

TEM 
198.4

Bulk Asbestos Report by PLM-TEM

Client 
ID# Lab ID# Description/ Location  Analyst Description ORG

%
AII                                 
%

ASI                 
%

PLM Method By ELAP

Fibrous% Non 
Fibrous%

Asbestos%                                    
&Type

Asbestos%                                      
&Type
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APPENDIX C: 

ASBESTOS BULK SAMPLE LOCATION DRAWINGS 
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BSL001
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APPENDIX D: 

ASBESTOS CONTAINING MATERIALS  LOCATION 

DRAWINGS 

(N/A) 
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APPENDIX E: 

LEAD XRF SHOT RESULTS 
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APPENDIX F: 

PCB BULK SAMPLE FIELD DATA SHEETS WITH CHAIN OF 

CUSTODY & LABORATORY RESULTS 

 



Technical Report

prepared for:

WSP USA (New York, NY)
One Penn Plaza, 2nd Floor

New York NY, 10119

Attention: Alexander Smolyar

Report Date: 05/19/2022

Client Project ID: 31403475.058

York Project (SDG) No.: 22E0616

CT Cert. No. PH-0723 New Jersey Cert. No. CT005 and NY037 PA Cert. No. 68-04440

120 RESEARCH DRIVE

FAX (203) 357-0166(203) 325-1371

STRATFORD, CT 06615

New York Cert. Nos. 10854 and 12058

132-02 89th AVENUE RICHMOND HILL, NY 11418

www.YORKLAB.com ClientServices@yorklab.com
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Client Sample IDYork Sample ID Matrix Date Collected Date Received

A-01/02/0322E0616-01 Caulk 05/12/2022 05/13/2022

B-04/05/0622E0616-02 Caulk 05/12/2022 05/13/2022

C-07/08/0922E0616-03 Caulk 05/12/2022 05/13/2022

Client Project ID: 31403475.058

York Project (SDG) No.: 22E0616

Report Date: 05/19/2022

Attention: Alexander Smolyar

New York NY, 10119

One Penn Plaza, 2nd Floor

WSP USA (New York, NY)

Purpose and Results

This report contains the analytical data for the sample(s) identified on the attached chain-of-custody received in our laboratory on 

May 13, 2022 and listed below.  The project was identified as your project:  31403475.058.

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed in the data summary 

tables.

All samples were received in proper condition meeting the customary acceptance requirements for environmental samples except 

those indicated under the Sample and Analysis Qualifiers section of this report.

All analyses met the method and laboratory standard operating procedure requirements except as indicated by any data flags, the 

meaning of which are explained in the Sample and Data Qualifiers Relating to This Work Order section of this report and case 

narrative if applicable.

The results of the analyses, which are all reported on dry weight basis (soils) unless otherwise noted, are detailed in the following 

pages.

Please contact Client Services at 203.325.1371 with any questions regarding this report.

[TOC_1] Introduction and Sample Cross Reference [
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General Notes for York Project (SDG) No.: 22E0616

1. The RLs and MDLs (Reporting Limit and Method Detection Limit respectively) reported are adjusted for any dilution necessary due to 

the levels of target and/or non-target analytes and matrix interference.  The RL(REPORTING LIMIT) is based upon the lowest 

standard utilized for the calibration where applicable.

2. Samples are retained for a period of thirty days after submittal of report, unless other arrangements are made.

3. York's liability for the above data is limited to the dollar value paid to York for the referenced project .

4. This report shall not be reproduced without the written approval of York Analytical Laboratories , Inc.

5. All analyses conducted met method or Laboratory SOP requirements. See the Sample and Data Qualifiers Section for further 

information.

6. It is noted that no analyses reported herein were subcontracted to another laboratory, unless noted in the report.

7. This report reflects results that relate only to the samples submitted on the attached chain-of-custody form(s) received by York.

8. Analyses conducted at York Analytical Laboratories, Inc. Stratford, CT are indicated by NY Cert. No. 10854; those conducted at York 

Analytical Laboratories, Inc., Richmond Hill, NY are indicated by NY Cert. No. 12058.

Approved By: Date: 05/19/2022

OC_2]General Notes Relating to this Report[TOC]

Cassie L. Mosher

Laboratory Manager
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A-01/02/03

York Project (SDG) No.

22E0616

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

May 12, 2022   3:00 pmCaulk31403475.058

[TOC_2]A-01/02/03[TOC]

05/13/2022

22E0616-01

[TOC_3]Polychlorinated Biphenyls by GC/ECD[TOC]

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 BJ05/18/2022 06:54 05/18/2022 16:080.345 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 BJ05/18/2022 06:54 05/18/2022 16:080.345 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 BJ05/18/2022 06:54 05/18/2022 16:080.345 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 BJ05/18/2022 06:54 05/18/2022 16:080.345 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 BJ05/18/2022 06:54 05/18/2022 16:080.345 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 BJ05/18/2022 06:54 05/18/2022 16:080.345 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 BJ05/18/2022 06:54 05/18/2022 16:080.345 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 137324-23-5 BJ05/18/2022 06:54 05/18/2022 16:080.345 EPA 8082AAroclor 1262
Certifications: NELAC-NY10854,NJDEP

ND mg/kg 111100-14-4 BJ05/18/2022 06:54 05/18/2022 16:080.345 EPA 8082AAroclor 1268
Certifications: NELAC-NY10854,NJDEP

ND mg/kg 11336-36-3 BJ05/18/2022 06:54 05/18/2022 16:080.345 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14073.0 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14051.0 %Surrogate: Decachlorobiphenyl2051-24-3

B-04/05/06

York Project (SDG) No.

22E0616

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

May 12, 2022   3:00 pmCaulk31403475.058

[TOC_2]B-04/05/06[TOC]

05/13/2022

22E0616-02

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 BJ05/18/2022 06:54 05/18/2022 16:230.370 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 BJ05/18/2022 06:54 05/18/2022 16:230.370 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 BJ05/18/2022 06:54 05/18/2022 16:230.370 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

[TOC_1]Sample Results[TOC]

www.YORKLAB.com

120 RESEARCH DRIVE

FAX (203) 357-0166(203) 325-1371

STRATFORD, CT 06615 132-02 89th AVENUE RICHMOND HILL, NY 11418

ClientServices@yorklab.comPage 4 of 10



B-04/05/06

York Project (SDG) No.

22E0616

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

May 12, 2022   3:00 pmCaulk31403475.058 05/13/2022

22E0616-02

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 153469-21-9 BJ05/18/2022 06:54 05/18/2022 16:230.370 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 BJ05/18/2022 06:54 05/18/2022 16:230.370 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 BJ05/18/2022 06:54 05/18/2022 16:230.370 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 BJ05/18/2022 06:54 05/18/2022 16:230.370 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 137324-23-5 BJ05/18/2022 06:54 05/18/2022 16:230.370 EPA 8082AAroclor 1262
Certifications: NELAC-NY10854,NJDEP

ND mg/kg 111100-14-4 BJ05/18/2022 06:54 05/18/2022 16:230.370 EPA 8082AAroclor 1268
Certifications: NELAC-NY10854,NJDEP

ND mg/kg 11336-36-3 BJ05/18/2022 06:54 05/18/2022 16:230.370 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14080.0 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14055.0 %Surrogate: Decachlorobiphenyl2051-24-3

C-07/08/09

York Project (SDG) No.

22E0616

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

May 12, 2022   3:00 pmCaulk31403475.058

[TOC_2]C-07/08/09[TOC]

05/13/2022

22E0616-03

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 112674-11-2 BJ05/18/2022 06:54 05/18/2022 16:380.365 EPA 8082AAroclor 1016
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111104-28-2 BJ05/18/2022 06:54 05/18/2022 16:380.365 EPA 8082AAroclor 1221
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111141-16-5 BJ05/18/2022 06:54 05/18/2022 16:380.365 EPA 8082AAroclor 1232
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 153469-21-9 BJ05/18/2022 06:54 05/18/2022 16:380.365 EPA 8082AAroclor 1242
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 112672-29-6 BJ05/18/2022 06:54 05/18/2022 16:380.365 EPA 8082AAroclor 1248
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111097-69-1 BJ05/18/2022 06:54 05/18/2022 16:380.365 EPA 8082AAroclor 1254
Certifications: NELAC-NY10854,CTDOH,NJDEP

ND mg/kg 111096-82-5 BJ05/18/2022 06:54 05/18/2022 16:380.365 EPA 8082AAroclor 1260
Certifications: NELAC-NY10854,CTDOH,NJDEP
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C-07/08/09

York Project (SDG) No.

22E0616

York Sample ID:

Sample Information

Client Project ID

Client Sample ID:

Matrix Collection Date/Time Date Received

May 12, 2022   3:00 pmCaulk31403475.058 05/13/2022

22E0616-03

Sample Prepared by Method: EPA 3550C

Parameter Result Prepared AnalyzedReference MethodFlag DilutionUnitsCAS No. Analyst
Date/Time Date/Time

Sample Notes:Log-in Notes:

LOQ

Reported to

Polychlorinated Biphenyls (PCB)

ND mg/kg 137324-23-5 BJ05/18/2022 06:54 05/18/2022 16:380.365 EPA 8082AAroclor 1262
Certifications: NELAC-NY10854,NJDEP

ND mg/kg 111100-14-4 BJ05/18/2022 06:54 05/18/2022 16:380.365 EPA 8082AAroclor 1268
Certifications: NELAC-NY10854,NJDEP

ND mg/kg 11336-36-3 BJ05/18/2022 06:54 05/18/2022 16:380.365 EPA 8082A* Total PCBs
Certifications:

Surrogate Recoveries Result Acceptance Range

30-14079.5 %Surrogate: Tetrachloro-m-xylene877-09-8

30-14058.5 %Surrogate: Decachlorobiphenyl2051-24-3
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Analytical Batch Summary

[TOC_1]Quality Batch Summary[TOC]

Batch ID: Preparation Method: Prepared By:BE20987 EPA 3550C SJB

YORK Sample ID Client Sample ID Preparation Date

22E0616-01 A-01/02/03 05/18/22 

22E0616-02 B-04/05/06 05/18/22 

22E0616-03 C-07/08/09 05/18/22 

BE20987-BLK1 Blank 05/18/22 

BE20987-BS1 LCS 05/18/22 

BE20987-BSD1 LCS Dup 05/18/22 
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[TOC_1]QA/QC Summary Data[TOC]

Result Limit

Reporting

Units Level

Spike

Result

Source*

%REC

%REC

Limits RPD

RPD

Limit Flag  Analyte

Polychlorinated Biphenyls by GC/ECD - Quality Control Data

York Analytical Laboratories, Inc.

Flag 

OC_2]Polychlorinated Biphenyls by GC/ECD EPA 8082A[TOC]

Batch BE20987 - EPA 3550C

Blank (BE20987-BLK1) Prepared & Analyzed: 05/18/2022

mg/kgND 0.500Aroclor 1016

"ND 0.500Aroclor 1221

"ND 0.500Aroclor 1232

"ND 0.500Aroclor 1242

"ND 0.500Aroclor 1248

"ND 0.500Aroclor 1254

"ND 0.500Aroclor 1260

"ND 0.500Aroclor 1262

"ND 0.500Aroclor 1268

"ND 0.500Total PCBs

" 2.00 30-140Surrogate: Tetrachloro-m-xylene 1042.07

" 2.00 30-140Surrogate: Decachlorobiphenyl 78.51.57

LCS (BE20987-BS1) Prepared & Analyzed: 05/18/2022

mg/kg8.37 0.500 10.0 40-13083.7Aroclor 1016

"6.57 0.500 10.0 40-13065.7Aroclor 1260

" 2.00 30-140Surrogate: Tetrachloro-m-xylene 80.01.60

" 2.00 30-140Surrogate: Decachlorobiphenyl 53.01.06

LCS Dup (BE20987-BSD1) Prepared & Analyzed: 05/18/2022

mg/kg9.07 0.500 10.0 2540-13090.7 7.98Aroclor 1016

"7.71 0.500 10.0 2540-13077.1 16.0Aroclor 1260

" 2.00 30-140Surrogate: Tetrachloro-m-xylene 84.01.68

" 2.00 30-140Surrogate: Decachlorobiphenyl 63.51.27

Batch Y2E1918 - BE20987

Aroclor Reference (Y2E1918-ARC1) Prepared & Analyzed: 05/18/2022

ug/mL 0.200Surrogate: Tetrachloro-m-xylene 99.50.199

" 0.200Surrogate: Decachlorobiphenyl 71.50.143
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[TOC_1]Notes and Specific Data Flags[Sample and Data Qualifiers Relating to This Work Order

Relative Percent DifferenceRPD

Not reportedNR

NOT DETECTED - the analyte is not detected at the Reported to level (LOQ/RL or LOD/MDL)ND

Low Bias flag indicates that the recovery of the flagged analyte is below the laboratory or regulatory lower control limit.  The data user should take note 

that this analyte may be biased low but should evaluate multiple lines of evidence including the LCS and site-specific MS/MSD data to draw bias 

conclusions.  In cases where no site-specific MS/MSD was requested, only the LCS data can be used to evaluate such bias.

Low Bias

High Bias flag indicates that the recovery of the flagged analyte is above the laboratory or regulatory upper control limit.  The data user should take 

note that this analyte may be biased high but should evaluate multiple lines of evidence including the LCS and site-specific MS/MSD data to draw bias 

conclusions.  In cases where no site-specific MS/MSD was requested, only the LCS data can be used to evaluate such bias.

High Bias

Non-Dir. Non-dir. flag (Non-Directional Bias ) indicates that the Relative Percent Difference (RPD) (a measure of precision) among the MS and MSD data is 

outside the laboratory or regulatory control limit.  This alerts the data user where the MS and MSD are from site-specific samples that the RPD is high due to 

either non-homogeneous distribution of target analyte between the MS/MSD or indicates poor reproducibility for other reasons.

Wet The data has been reported on an as-received (wet weight) basis

REPORTING LIMIT - the minimum reportable value based upon the lowest point in the analyte calibration curve.

METHOD DETECTION LIMIT -  a statistically derived estimate of the minimum amount of a substance an analytical system can reliably detect with a 99% 

confidence that the concentration of the substance is greater than zero.  This is based upon 40 CFR Part 136 Appendix B and applies only to EPA 600 and 200 

series methods.

RL

MDL

If EPA SW-846 method 8270 is included herein it is noted that the target compound N-nitrosodiphenylamine (NDPA) decomposes in the gas chromatographic inlet and 

cannot be separated from diphenylamine (DPA).  These results could actually represent 100% DPA, 100% NDPA or some combination of the two.  For this reason, York 

reports the combined result for n-nitrosodiphenylamine and diphenylamine for either of these compounds as a combined concentration as Diphenylamine.

If Total PCBs are detected and the target aroclors reported are "Not detected",  the Total PCB value is reported due to the presence of either or both Aroclors 1262 and 1268 

which are non-target aroclors for some regulatory lists.

2-chloroethylvinyl ether readily breaks down under acidic conditions.  Samples that are acid preserved, including standards will exhibit breakdown. The data user should 

take note.

Semi-Volatile and Volatile analyses are reported down to the LOD/MDL, with values between the LOD/MDL and the LOQ being "J" flagged as estimated results.

Certification for pH is no longer offered by NYDOH ELAP.

*

LOQ LIMIT OF QUANTITATION - the minimum concentration of a target analyte that can be reported within a specified degree of confidence .  This is the lowest 

point in an analyte calibration curve that has been subjected to all steps of the processing/analysis and verified to meet defined criteria. This is based upon 

NELAC 2009 Standards and applies to all analyses.

LOD LIMIT OF DETECTION - a verified estimate of the minimum concentration of a substance in a given matrix that an analytical process can reliably detect.  

This is based upon NELAC 2009 Standards and applies to all analyses conducted under the auspices of EPA SW-846.

Reported to This indicates that the data for a particular analysis is reported to either the LOD/MDL, or the LOQ/RL.  In cases where the "Reported to" is located above the 

LOD/MDL, any value between this and the LOQ represents an estimated value which is  "J" flagged accordingly. This applies to volatile and semi-volatile 

target compounds only.

Analyte is not certified or the state of the samples origination does not offer certification for the Analyte .

For analyses by EPA SW-846-8270D, the Limit of Quantitation (LOQ) reported for benzidine is based upon the lowest standard used for calibration and is not a verified 

LOQ due to this compound's propensity for oxidative losses during extraction/concentration procedures and non-reproducible chromatographic performance.

Definitions and Other Explanations
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APPENDIX G: 

COMPANY LICENSE, PERSONAL CERTIFICATIONS AND 
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APPENDIX H: 

SCOPE OF WORK DRAWINGS 

 



PRIORITY 1 - HIGHEST NEED

PRIORITY 2 - HIGH NEED

PRIORITY 3 - RECOMMENDED FOR REPLACEMENT
WITHIN ~3 YEARS

ROOF REPLACEMENT PRIORITY LEGEND

WINDOW WALL REPAIRS (WITH PRIORITY 1)
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04 0100 - 1                               Masonry Maintenance

SECTION 04 0100
MASONRY MAINTENANCE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Applicable provisions of the Conditions of the Contract and Division 1, General Requirements, 
govern work in this Section.

1.2 SUMMARY 

A. All plant, labor, materials, equipment, testing and services necessary to complete the work 
shown on the drawings, schedules, and keynotes, as specified herein, and as may be required 
by conditions and authorities having jurisdiction, including, but not limited to, the following:

1. Remove and restore exterior masonry where new cap flashings are being installed.

2. Prepare and repoint mortar joints.

3. Clean and prepare the joints, and then install new sealant in masonry facade joints.

4. Remove and reset loose bricks and concrete masonry units under roof edge blocking.

5. Fill hollow core masonry units under roof edge blocking with mortar prior to installing the 
blocking - the blocking is specified elsewhere. 

B. Related Requirements

1. Carpentry - Section 06 1000
2. Modified Bitumen Roofing - Section 07 5226
3. PVC Roofing - Section 07 5419 
4. Sheet Metal Flashing & Specialties - Section 07 6200 
5. Roof Accessories - Section 07 7200 

1.3 QUALITY ASSURANCE

A. Installer Qualifications:

1. A firm (Installer) with at least 5 continuous years experience performing work similar to 
that required for this project, employing personnel skilled in the work specified. 

a. The Installer shall directly employ the personnel performing the work of this section. 
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b. The Installer shall have a supervisor in the work area when work is in progress.  The 
Supervisor shall have a minimum of 5 years experience with work similar in nature 
and scope to this project, and speak fluent English.

1. Submit the Supervisor’s resume upon request. 

2. The Installer shall provide a reference list of at least three previously completed projects 
of comparable size and similar design, within fifty miles of this project, which may be 
observed by representatives of the Owner:

a. The reference list shall include at a minimum, the completion date, a description of 
the work performed, the Owner’s name - contact person - phone number and 
address and the Architect’s name - contact person and phone number.

b. Submit the reference list upon request.  

B. Material Quality: Obtain each type of material from a single source to ensure consistent 
quality, color, pattern, and texture. 

C. Pre-construction conference:  Attend the pre-construction meeting and discuss the following:

1. How and when masonry work will be performed.
2. How the masonry work will be coordinated with other work.
3. How roof & building surfaces will be protected, and how the building will be kept 

watertight as masonry work progresses.
4. Weather to anticipate during construction.
5. The availability of materials, personnel, equipment and facilities needed to proceed and 

complete the work on schedule.
6. A schedule for Manufacturer and Architect inspections.

1.4 SUBMITTALS  

A. Submit the following items far enough in advance to obtain approval prior to performing any 
other work on site: 

1. A pre-work site and building inspection report with photos, to document conditions before 
any other work starts on site. 

2. Manufacturer's technical literature for all materials.

3. Test reports and certifications substantiating compliance with specification requirements if 
requested by the Architect.

4. Samples to show sizes, grade and color, prior to mock-up erection, of each new exposed 
masonry material.  Include the full range of colors and textures needed in the samples.

a. Bricks: four samples of solid colors, twelve samples of blended colors.
b. Mortar: four 6 inch long 1/2 inch wide strips set in metal or plastic channels.
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c. Anchors: four pieces of each type of anchor.

B. Simultaneously provide all technical submittals needed for this project, for all technical 
sections, collated by section. Incomplete submittals will not be reviewed.     

1. Submittals shall be prepared and made by the firm that will perform the actual work.

2. Provide electronic submittals via an on-line submittal exchange program if one is 
established for this project; if an on-line program isn't established, provide the submittals 
on portable USB drives in pdf format, organized in folders by Section.

a. Do not send the submittals via email.  

2.  Safety Data Sheets: Simultaneously provide all Safety Data Sheets needed for this 
project, for all specification sections - collated by section, in three ring binders. Provide 
two binders for each building. 

C. Payment requisitions will not be processed until all submittals are received and approved. 

1.5 JOB MOCK UPS

A. Prepare mock-ups of masonry work in actual job locations.

1. For brick rebuilding - provide 4 foot long mockups.
2. For repointing - provide 2 foot square mockups to show how the joints will be cut, and 2 

foot square mockups to show new pointing.
3. For sealant joints - provide 2 foot long mockups to show how the joints will be prepared, 

and 2 foot long mockups to show new backer rod and sealant.

B. Construct each mock up with its associated roof and wall flashings, to show the following:

1. The color, size and type of each masonry unit and mortar used to set it.
2. Workmanship quality.
3. The size and spacing of weep inserts.
4. Flashings built into the masonry.
5. Related materials and their installation techniques to fully establish a quality standard for 

the work.

C. Mock-ups shall be constructed to establish the minimum acceptable standard of materials and 
workmanship, and to assure that completed work which matches the mock ups will be fully 
functional and serve the purpose for which it was designed.

D. Approved mock-ups may be left in place and incorporated into the permanent installation.  
Rejected mock-ups shall be removed and replaced until an acceptable mock up is approved.

E. Do not proceed with masonry work until mock-ups are installed, inspected and approved in 
writing. 

1.6 DELIVERY, STORAGE AND HANDLING
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A. Carefully pack, handle, and ship masonry units and accessories in suitable packs or pallets or 
in heavy cartons.

B. Deliver material to the site in the Manufacturer's original and unopened containers and 
packaging, bearing labels which identify the types and names of the products and 
Manufacturers.  Unload and handle to prevent chipping and breakage.

C. Protect masonry materials and aggregates during storage and construction from excess 
wetting by rain, snow or ground water, and from staining or intermixture with earth or other 
types of materials.  

D. Protect grout, mortar and cement products from deterioration by moisture and temperature.  
Store in a dry location or in waterproof containers.  Protect liquid components from freezing.

E. Do not overload the structure when storing materials on the roof.

F. Protect roof surfaces where material and equipment are placed on them, and where 
construction traffic occurs, with 6 mil fire retardant polyethylene, covered with 1-1/2 inch thick 
foam insulation, overlaid with 2 by 10 wooden planks.  

1.7 GUARANTEE

A. Provide a written Contractor's Guarantee which guaranties that all work will remain free of 
material and workmanship defects and in a watertight condition for a five year period 
beginning upon Final Completion:

1. Defects include but are not limited to the following: leakage, delamination, lifting, 
loosening, splitting, cracking, joint separation and movement. 

2. The Contractor shall make the repairs and modifications necessary to enable the work to 
perform as guaranteed at his own expense:

3. Guarantee coverage shall include removing and replacing items installed as part of the 
original work, if removal is needed to make repairs.

B. Provide one Guarantee that covers “all work performed” when a single contractor is awarded 
work specified in multiple Sections.

C. The Guarantee shall take effect no more than 30 days before the satisfactory completion of all 
punch list work.

D. The Contractor’s Surety Company may add a rider to the Performance Bond which clarifies 
that Performance Bond Coverage expires two years after Final Completion; i.e., Performance 
Bond Coverage does not run for the entire five year term of the Contractor’s Guarantee.  

1.8 JOB CONDITIONS
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A. Perform masonry work only when the air temperature is 40 degrees F and above and will 
remain so until the masonry has dried, but for not less than 72 hours after work ends.

B. Erect temporary covers over pedestrian walkways and at building entrances and exits which 
will remain active as the work progresses.

C. Prevent mortar from staining the face of surrounding masonry and other building surfaces; 
immediately remove any which falls or spills. Protect sills, ledges and projections from mortar 
droppings.

D. Protect roof surfaces where material and equipment are placed on them, and where 
construction traffic occurs, with 6 mil fire retardant polyethylene, covered with 1-1/2 inch thick 
foam insulation, overlaid with 2 by 10 wooden planks.  

E. Coordinate masonry removal and restoration with the installation of new flashings.

F. Prevent masonry work from rapid drying during hot weather. Use burlap to shield fresh 
masonry from direct sunlight, and mist fresh masonry with potable water so it cures slowly for 
at least 72 hours.

1. Remove and replace any new masonry that develops shrinkage cracks, or isn’t bonded 
well to adjoining masonry.

PART 2 - PRODUCTS

2.1 MASONRY UNITS

A. Face Brick: Severe weather (SW) grade face brick and accessories, including special bricks 
for lintels, arches, corners, and other special conditions, to match the color, surface texture, 
shape and size of existing bricks.

2.2 MORTAR 

A. General Construction Mortar:

1. Type S, custom colored, non-staining masonry cement containing Type I Portland cement 
meeting ASTM C150 and Type S hydrated lime meeting ASTM C207.

2. Natural or manufactured sand aggregate selected to match the size, texture, graduation 
and color of the existing mortar aggregate, meeting ASTM C 144.

3. Clean potable water, free of oils, acids, alkalis and organic matter.

B. Pointing Mortar:

1. Factory blended Type N masonry cement, aggregate and custom coloring agent, ready to 
use when mixed with clean potable water, as supplied by Spec-Mix.
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2.3 MISCELLANEOUS MATERIALS 

A. Anchors:  Fabricated from Type 304 stainless steel to match existing.

B. Sealant:  High performance, solvent free, formulated and moisture curing silyl-terminated 
polyether sealant, ASTM C-920, Type S, Grade NS, Class 25, NovaLink construction sealant 
by ChemLink, color as selected. 

C. Backer Rod:  Closed cell polyethylene foam, non-absorbent, compressible, chemically inert 
rod.

D. Weep Inserts:  Full height head joint inserts formed of a polypropylene honey comb, three-
eighths inch thick, Hohmann & Barnard, Inc. #QV Quadro-Vent.

PART 3 - EXECUTION

3.1 GENERAL

A. Carefully perform work so the structural integrity of masonry adjoining the work is preserved. 
Simultaneously remove only limited sections of existing masonry; support and protect masonry 
remaining next to and above the removal areas.

B. Completely remove and replace any existing masonry that moves, or if cracks form in the 
mortar joints between the masonry units, or within the masonry units.

C. Cure all mortar by misting it with potable water to maintain it in a damp condition for not less 
than 72 hours. Shield fresh mortar from direct sunlight with wet burlap, and prevent fresh 
mortar from prematurely drying during the curing period. Remove and replace mortar joints 
that dry pre-maturely.

D. Cut and remove existing masonry using hand and machine methods. Equip each cutting 
machine with a separate dedicated vacuum and manufacturer’s blade guard vacuum 
attachment, and control the amount of dust produced so there are no visible plumes. Comply 
with OSHA crystalline silica standards for construction.  

E. Do not overcut brick head joints and allow the blade to nick the bricks; remove and replace 
bricks damaged during the cutting and repointing preparation process at no cost to the Owner.   

3.2 MORTAR MIXES 

A. Measurement and Mixing:

1. Measure general construction mortar materials when dry by volume using a pail or similar 
container. Do not measure with a shovel. 

a. Mix mortar using 1 part mortar cement and 3 parts sand aggregate. 
b. Thoroughly mix cement and aggregate in a clean mechanical batch mixer before 

adding water; then continue mixing and add only enough water to produce a 
workable mix.  
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c. Do not mix mortar by hand. 

2. Mix factory blended pointing mortar in a clean mechanical batch mixer, adding only 
enough water to produce a workable mix.  
a. Do not mix mortar by hand.

3. Use mortar within 45 minutes of final mixing; do not re-temper or use partially hardened 
material.

B. Mix and install mortar with the same ingredients used to produce the approved mock-up.  Do 
not adjust the color or proportions without written approval. Do not use admixtures of any kind 
in the mortar unless specifically approved.

3.3 BRICK REMOVAL AND REPLACEMENT

A. Simultaneously remove only limited sections of existing brick masonry; support and protect 
masonry remaining next to and above the removal areas.

B. Carefully remove bricks on a piece-by-piece basis. Cut out full units from joint to joint and to 
permit replacement with full size units.  Clean the edges of the remaining bricks, to remove all 
mortar, dust, and loose debris in preparation for rebuilding.

C. Install new cap flashings and wall flashing extensions, properly lapped under and connected to 
the existing wall flashings, as indicated on the drawings and specified elsewhere, before 
installing new bricks. Install the flashings so a full wythe of new brick will fit flush with the 
existing wall surface. 

D. Wet bricks which have initial rates of absorption (suction) greater than 30 grams per 30 square 
inches per minute, (in accordance with ASTM C 67), to ensure the bricks are nearly saturated 
with water, but surface dry when laid.  

E. Install new brick to replace removed brick.  Fit replacement bricks to match the original bond 
and course pattern. Use a motor driven diamond blade wet saw to cut bricks with clean, sharp 
unchipped edges.

F. Lay replacement brick with completely filled bed, head and collar joints.  Butter the ends with 
sufficient mortar to fill the head joints and shove the bricks into place.

G. Install new bricks with mortar joints to match the width of the adjoining brick joints. Tool the 
new joints to match existing joints in surrounding brickwork.

H. Do not cut off the backs of the new bricks if a full wythe of brick doesn’t fit. Notify the Architect 
and obtain his direction before proceeding further. 

3.4 REPOINTING EXISTING MASONRY

A. Joint Preparation:

1. Remove existing mortar and foreign material from the mortar joints to a minimum depth of 
1 inch, and deeper where needed to expose sound unweathered mortar.



June 10, 2022 Putnam Valley CSD
Construction Documents Putnam Valley High School
SED NO: 48-05-03-04-0-010-007 Roof Replacement

04 0100 - 8                               Masonry Maintenance

2. Remove mortar from the sides of the joints to provide joints with square backs and to 
expose the masonry for contact with the pointing mortar.  Brush or vacuum the joints to 
remove dirt and loose debris.

3. Remove mortar and other foreign material from the surface of masonry adjacent to the 
joint.

4. Do not spall the edges of adjacent masonry or widen the joints.  Replace any masonry 
which is damaged.

B. Joint Pointing:

1. Rinse the joint surfaces with water to remove dust and mortar particles just prior to 
repointing.  Time the rinse, so when repointing occurs, excess water has evaporated and 
the existing masonry is damp but free of standing water.

2. Apply pointing mortar in 1/2 inch thick layers, and thoroughly compact each layer before 
adding the next layer, to completely fill each joint. 

3. Slightly recess pointing mortar from the face of the adjacent masonry units. Do not 
spread mortar on the edges or faces of the masonry. Do not featheredge the mortar. 

4. Tool repointed joints when the mortar is thumbprint hard. Remove excess mortar from the 
edges of the joints with a soft bristle brush.

C. Cleaning:

1. Immediately after the mortar has fully hardened, thoroughly clean masonry surfaces of 
excess mortar and foreign matter using stiff nylon or bristle brushes and clean water. 

2. Do not use metal scrapers or brushes. Do not use acid or alkali cleaning agents. Do not 
pressure-wash the masonry or new pointing mortar.  

3.5 SEALANT JOINTS

A. Carefully remove existing sealant and back up material from within the joints to a minimum 
depth of 1-1/2 inches, and from the surface of adjoining masonry at the edges of the joints.  

1. Use hand tools and work to avoid damage to adjoining masonry.

2. Replace adjoining masonry damaged during sealant removal work. 

B. Install new backer rod without puncturing or tearing it, to snuggly fill the joint at a depth to yield 
a sealant joint twice as wide as it is deep. 
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1. Do not twist backer rods, or install multiple pieces of undersized rod, when the correct 
size rod is not onsite.  

C. Mask the edges of all joints prior to installing sealant. 

1. Push sealant into the joint to completely fill it, tool the sealant to produce a slightly 
concave, neat recessed joint, and remove joint masking before excess sealant sets. 

3.6 CLEANING, PROTECTION AND WATERTIGHTNESS 

A. Inspect the interior and exterior of the building and grounds, and submit a written report with 
photos to document any existing leaks or damage, prior to performing any work on site.

B. The Owner will conduct a similar inspection at the completion of the work, and the Contractor 
will be charged for all leaks and damage that weren’t documented in the Contractor’s report, or 
repaired to the Owners satisfaction at the Contractor’s expense.

C. Provide any equipment, material and labor necessary to protect the site, the building, its 
contents and occupants, pedestrians, and surrounding landscaped and paved areas from 
damage due to the construction work or from inclement weather during construction.

D. Do not perform work during inclement weather. Protect incomplete work and the building from 
damage by inclement weather - which may occur unexpectedly. Make all work areas watertight 
at the end of each day's work.

E. Clean up all litter, refuse, rubbish, scrap materials and debris at least twice a day; at noon and 
at the end of the work day, so the roof and site are neat, orderly and workmanlike. Place the 
debris in a dumpster, and remove the dumpster from the site as soon as it is full or no longer 
being used.  

F. Carefully and thoroughly clean the entire roof to remove all residual debris when all work is 
complete.  After cleaning the roof, thoroughly clean all drain sumps, drain lines, leader heads 
and leaders. Do not allow debris to enter the drainage system.

END OF SECTION
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SECTION 06 1000
CARPENTRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Applicable provisions of the Conditions of the Contract and Division 1, General 
Requirements, govern work in this Section.

1.2 SUMMARY

A. All plant, labor, materials, equipment, testing and services necessary to complete the 
work shown on the drawings, schedules and notes, as specified herein, and as may be 
required by conditions and authorities having jurisdiction, including, but not limited to, the 
following:

1. Roof related wood nailers, blocking, shims, plywood, soffits and fascia boards. 

2. Light gauge metal framing.

3. Re-secure existing roof related blocking; remove and separate multiple layers of 
blocking, and secure each layer individually. 

B. Related Requirements

1. Masonry Maintenance - Section 04 0100
2. Modified Bitumen Roofing - Section 07 5226
3. PVC Roofing - Section 07 5419
4. Sheet Metal Flashing & Specialties - Section 07 6200 
5. Roof Accessories - Section 07 7200 

1.3 QUALITY ASSURANCE

A. Installer Qualifications:

1. A firm (Installer) with at least 5 continuous years experience performing work similar 
to that required for this project, employing personnel skilled in the work specified. 

a. The Installer shall directly employ the personnel performing the work of this 
section. 

b. The Installer shall have a supervisor on the roof when work is in progress.  The 
Supervisor shall have a minimum of 5 years experience with work similar in 
nature and scope to this project, and speak fluent English.

1. Submit the supervisor’s resume upon request.

2. The Installer shall provide a reference list of at least three previously completed 
projects of comparable size and similar design, within fifty miles of this project, which 
may be observed by representatives of the Owner:
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a. The reference list shall include at a minimum, the completion date, a description 
of the work performed, the Owner’s name - contact person - phone number and 
address and the Architect’s name - contact person and phone number.

b. Submit the reference list upon request.  

B. Material Quality: Obtain each type of material from a single source to ensure consistent 
quality, color, pattern, and texture. 

C. Pre-Construction Conference:  Attend the pre-construction meeting and discuss how and 
when carpentry work will be performed and coordinated with other work, and how the 
building will be kept watertight as work occurs.

1.4 SUBMITTALS   

A. Submit the following items far enough in advance to obtain approval prior to performing 
any work on site:

1. A pre-work site and building inspection report with photos, to document conditions 
before work starts on site.

2. Manufacturer's technical literature for all materials. 

3. Test reports and certifications substantiating compliance with specification 
requirements if requested by the Architect. 

4. 2 foot long on-site samples which show the size, shape, configuration and method of 
fastening for all wood blocking assemblies, and which show how the blocking 
assemblies will relate to and fit on adjoining work.

B. Simultaneously provide all technical submittals needed for this project, for all technical 
sections, collated by section. Incomplete submittals will not be reviewed.     

1. Submittals shall be prepared and made by the firm that will perform the actual work.

2. Provide electronic submittals via an on-line submittal exchange program if one is 
established for this project; if an on-line program isn't established, provide the 
submittals on portable USB drives in pdf format, organized in folders by Section.

a. Do not make submittals via email  

C. Safety Data Sheets: Simultaneously provide all Safety Data Sheets needed for this 
project, for all specification sections - collated by section, in three ring binders. Provide 
two binders for each building. 

D. Payment requisitions will not be processed until all submittals are received and approved.

1.5 DELIVERY, STORAGE AND HANDLING
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A. Deliver and store materials dry at all times.  Cover with tarps and protect against 
exposure to weather and contact with damp or wet surfaces.

B. Do not overload the structure when storing material on the roof.

C. Protect roof surfaces where material and equipment are placed on them, and where 
construction traffic occurs, with 6 mil fire retardant polyethylene, covered with 1-1/2 inch 
thick foam insulation, overlaid with 2 by 10 wooden planks.  

1.6 GUARANTEE

A. Provide a written Contractor's Guarantee which guaranties that all work will remain free of 
material and workmanship defects and in a watertight condition for five years  beginning 
upon Final Completion:

1. Defects include but are not limited to the following: leakage, delamination, lifting, 
loosening, splitting, cracking, joint separation and movement. 

2. The Contractor shall make the repairs and modifications necessary to enable the 
work to perform as guaranteed at his own expense:

3. Guarantee coverage shall include removing and replacing items installed as part of 
the original work, if removal is needed to make repairs.

B. Provide one Guarantee that covers “all work performed” when a single contractor is 
awarded work specified in multiple Sections.

C. The Guarantee shall take effect no more than 30 days before the satisfactory completion 
of all punch list work.

D. The Contractor’s Surety Company may add a rider to the Performance Bond which 
clarifies that Performance Bond Coverage expires two years after Final Completion; i.e., 
Performance Bond Coverage does not run for the entire five year term of the Contractor’s 
Guarantee.  

PART 2 -  PRODUCTS

2.1 MATERIALS

A. WOOD, including shims, nailers, blocking, furring and similar members, in the sizes 
indicated, worked into the shapes shown, and as follows:

1. Lumber:  Douglas Fir dimension lumber, free of large knots and other imperfections. 

2. Plywood:  Exterior grade APA rated Type CDX underlayment plywood.

3. Fascia Boards:  

a. 3/4 inch APA rated plywood. 

4. Beveled Siding:  Utility grade cedar, redwood, or synthetic siding, 1/2 inch by 6 
inches and 3/4 inch by 10 inches wide, tapered to 1/8 inch thick.
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B. METAL, including light gauge metal channel and stud sections factory formed of 
minimum 24 gauge cold rolled galvanized steel.

2.2 FASTENERS

A. Hot dipped galvanized steel, stainless steel, or steel covered with a proprietary rust 
inhibiting coating.

1. Do not use un-coated steel nails. Remove and replace carpentry components 
installed with un-coated steel nails. 

B. Use screws wherever possible, minimum size diameter #12.  If nails are used, they shall 
be annular ring shank type. 

1. Do not use dry wall screws to secure wood blocking assemblies. Remove and 
replace carpentry components installed with drywall screws.

2.3 CARPENTRY ACCESSORIES

A. Gypsum board & related accessories: 5/8 inch thick Type X Firecode gypsum board, 
galvanized drywall screws, asbestos free factory pre-mixed joint compound, joint tape, 
and galvanized steel J, L and corner beads.

B. Fiberglass batt insulation: un-faced fiberglass insulation, minimum thickness 6 inches, 
and as needed to fill the expansion joints.

PART 3 - EXECUTION

3.1 INSTALLATION – GENERAL

A. Coordinate carpentry work with the installation of the roofing system, insulation, flashings, 
and other similar items.

B. Shim and set carpentry work plumb and true, except provide slope at the top surfaces of 
horizontal members as indicated.

C. Stagger joints in built up assemblies at least 2 feet to obtain maximum strength.  Provide 
the shapes needed and adjust wood blocking to suit the existing conditions and achieve 
full bearing and secure attachment.  Discard defective material, and pieces which are too 
small, and fabricate the work with a minimum of joints and an optimum joint arrangement.

D. Securely attach carpentry work to resist a force of 275 pounds per lineal foot in any 
direction.  Countersink all fasteners flush unless otherwise shown. 

E. Space fasteners to achieve adequate holding power, and generally 12 inches apart.:

1. Space nails in wood blocking 8 inches apart.
2. Install two rows of fasteners on blocking wider than 5 inches.

F. Fit carpentry work neatly scribed and cut to fit within 1/8 inch of adjoining materials.  
Position furring, nailers, blocking, shims and similar supports for the proper attachment of 
subsequent work.
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G. Fasten wood blocking to underlying steel members at gypsum and structural wood fiber 
deck areas, with self tapping screws.  Pre-drill holes in the steel members or utilize self 
drilling/tapping screws.

H. Fasten wood and metal blocking assemblies to metal decks with #12 screws. 

I. Fasten wood and metal blocking assemblies to concrete decks and masonry walls with 
1/4 inch diameter Spike or Drive fasteners.  Pre-drill the holes. 

3.2 CLEANING, PROTECTION AND WATERTIGHTNESS

A. Inspect the interior and exterior of the building and grounds, and submit a written report 
with photos to document any pre-existing leakage or damage, prior to performing any 
work.

B. The Owner will conduct a similar inspection at the completion of the work, and the 
Contractor will be charged for all leaks and damage that weren’t documented in the 
Contractor’s report, or repaired to the Owners satisfaction at the Contractor’s expense.

C. Provide any equipment, material and labor necessary to protect the site, the building, its 
contents and occupants, pedestrians, and surrounding landscaped and paved areas from 
damage due to the construction work or from inclement weather during construction.

D. Do not perform work during inclement weather. Protect incomplete work and the building 
from damage by inclement weather - which may occur unexpectedly. Make all work areas 
watertight at the end of each day's work.

E. Clean up all litter, refuse, rubbish, scrap materials and debris at least twice a day; at noon 
and at the end of the work day, so the roof and site are neat, orderly and workmanlike. 
Place the debris in a dumpster, and remove the dumpster from the site as soon as it is 
full or no longer being used.  

F. Carefully and thoroughly clean the entire roof to remove all residual debris when all work 
is complete.  After cleaning the roof, thoroughly clean all drain sumps, drain lines, leader 
heads and leaders. Do not allow debris to enter the drainage system.

END OF SECTION
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SECTION 07 5216
SBS MODIFIED BITUMEN ROOFING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Applicable provisions of the Conditions of the Contract and Division 1, General 
Requirements, govern work in this Section. 

1.2 SUMMARY

A. All plant, labor, materials, equipment, testing and services necessary to complete the 
work shown on the drawings, schedules and keynotes, as specified, and as required by 
conditions and authorities having jurisdiction, including, but not limited to, the following:

1. Install SBS target patches, to repair blisters and ridges on sections of the existing 
roof that are not being replaced.

2. Install new SBS flashings and eave stripping along three sections of gutter eave on 
the existing roof, where new fasciae, drip edges and gutters are being installed. 

3. Install a green tinted acrylic coating on the target patches installed on sections of 
existing green colored roofing; install a blue tinted acrylic coating on the target 
patches and flashings installed on blue colored roof areas. 

4. Provide miscellaneous mechanical, electrical, hoisting and other work needed, and 
remove, adjust, modify, reset and reconnect all roof-mounted and roof-penetrating 
equipment.

5. Protect existing and new roof surfaces where material and equipment are placed 
on them, and where construction traffic occurs, with 6 mil fire retardant 
polyethylene covered with 1-1/2-inch-thick foam insulation, overlaid with 2 by 10 
wooden planks.  

B. Related Requirements

1. Masonry Maintenance - Section 04 0100
2. Carpentry - Section 06 1000 
3. Sheet Metal Flashing & Specialties - Section 07 6200 
4. Roof Accessories - Section 07 7200

1.3 CODE APPROVAL REQUIREMENTS

A. Install roofing and insulation system components to meet the following minimum 
requirements:

1. New York State Uniform Fire Prevention and Building Code, which includes by 
reference the New York State Energy Conservation Code.
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2. Underwriters Laboratories Inc. Class A External Fire Rating for roof assemblies 
tested in accordance with ASTM E108 or UL 790.

3. Underwriters Laboratories Inc. Standard 1256 for roof assemblies with foam 
insulation. 

B. Provide written certification from the Manufacturer, before beginning work, to confirm 
the roofing system meets these requirements.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:

1. A firm ("Installer") with at least 5 continuous years of experience performing work 
similar to that required for this project, employing personnel skilled in the work 
specified.

a. The Installer shall directly employ the personnel performing the work of this 
section. 

b. The Installer shall have a supervisor/foreman on the roof when work is in 
progress.  The Supervisor shall have a minimum of 5 years experience in 
roofing work similar in nature and scope to this project, and speak fluent 
English.

1. Submit the supervisor’s resume upon request.

2. The Installer shall provide a reference list of at least three previously completed 
projects of comparable size and similar design, within fifty miles of this project, 
which may be observed by representatives of the Owner:

a. The reference list shall include at a minimum, a description of the work 
performed, the Owner’s name - contact person - phone number and address 
and the Architect’s name - contact person and phone number.

b. Submit the reference list upon request.  

3. The Installer shall be acceptable to or licensed by the Manufacturer of the primary 
roofing materials, and provide written certification from the Manufacturer to confirm 
this prior to award if requested.

B. Material Quality: Obtain each product, including the insulation, cover board, base, ply, 
cap and flashing sheets, and the cements, primers and adhesives from a single 
Manufacturer which has manufactured the same products in the United States of 
America for not less than 5 continuous years.

1.5 Pre-Construction Conference:  Meet at the project site approximately two weeks prior 
to starting work, with the Architect, Owner and other representatives to discuss the 
following:
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1. How the building will be kept watertight as the repairs are performed and the work 
progresses.

2. Generally accepted industry practice and the Manufacturer's instructions for 
handling and installing his products.  

3. Incomplete submittals; note that progress payments will be not processed until all 
submittals are received and approved. 

4. The construction schedule, weather forecast, availability of materials, personnel, 
equipment and facilities needed to proceed and complete the work on schedule.

5. A schedule for Architect inspections.

1.6 SUBMITTALS 

A. Submit the following items far enough in advance to obtain approval prior to performing 
any work on site:

1. A pre-work site and building inspection report with photos to document conditions 
before work starts.

2. Written certification from the Manufacturer which states that the Installer is 
acceptable or licensed to install the specified roofing; if not previously provided.

3. Manufacturer's technical literature for all materials. 

4. Samples of the Contractor’s Guarantee and Manufacturer’s warranty forms. 

5. Test reports and certifications substantiating compliance with specification 
requirements if requested by the Architect. 

B. Simultaneously provide all technical submittals needed for this project, for all technical 
sections, collated by section. Incomplete submittals will not be reviewed.     

1. Submittals shall be prepared and made by the firm that will perform the actual 
work.

2. Provide electronic submittals via an on-line submittal exchange program if one is 
established for this project; if an on-line program is not established, provide the 
submittals on portable USB drives in pdf format, organized in folders by Section.

a. Do not make submittals via email  

C. Safety Data Sheets: Simultaneously provide all Safety Data Sheets needed for this 
project, for all specification sections - collated by section, in three ring binders. Provide 
two binders for each building. 

D. Payment requisitions will not be processed until all submittals are received and 
approved.

1.7 JOB CONDITIONS - CAUTIONS AND WARNINGS
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A. Exercise extreme caution when working on the roof, and with bituminous adhesives, 
cements and solvents. Avoid excessive exposure to bitumen vapors and fumes. Note 
that many of the products are flammable.

B. Observe OSHA requirements and local codes.

1.8 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Deliver materials to the site in unopened original containers identified with the 
Manufacturer's name and brand and labeled with pertinent information regarding 
grades, quantities and types.

B. Cover stored materials, except sealed cans of primers, cements and asphalt blocks, 
with watertight tarpaulins immediately upon delivery.

C. Immediately and permanently remove from the site insulation, cants, felts, rolls and 
similar materials which get wet.

D. Do not overload the structure when storing materials on the roof. 

E. Do not store material within 10 feet of a roof edge. Secure all material immediately 
upon delivery.

A. Protect existing and new roof surfaces where material and equipment are placed on 
them, and where construction traffic occurs, with 6 mil fire retardant polyethylene, 
covered with 1-1/2-inch-thick foam insulation, overlaid with 2 by 10 wooden planks.

1.9 GUARANTEE/WARRANTY

A. Provide a written Contractor's Guarantee which guaranties that all work will remain free 
of material and workmanship defects and in a watertight condition for five years 
beginning upon Final Completion:

1. Defects include but are not limited to the following: leakage, adhesive separation, 
delamination, lifting, loosening, splitting, cracking, joint separation, movement and 
undue expansion or shrinkage.

2. The Contractor shall make the repairs and modifications necessary to enable the 
work to perform as guaranteed at his own expense:

3. Guarantee coverage shall include removing and replacing materials installed as 
part of the original work, if removal is needed to affect guaranteed repairs. 

4. Guarantee coverage shall remain in effect for gust wind speeds up to 72 miles per 
hour, measured at ground level at the site.

5. Guarantee coverage shall have no dollar value limit.
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B. Provide one Contractor’s Guarantee that covers “all work performed” when a single 
contractor is awarded work specified in multiple Sections. 

C. The Contractors Guarantee shall take effect no more than 30 days before the 
completion of all punch list work.

D. The Guarantee shall include the removal and replacement of items or materials 
installed with the original roof, if removal and replacement is needed to make warranty 
repairs.

E. The Contractor’s Surety Company may add a rider to the Performance Bond which 
clarifies that Performance Bond Coverage expires two years after Final Completion; 
i.e., Performance Bond Coverage does not run for the entire five year term of the 
Contractor’s Guarantee.  

F. Guarantee and Warranty coverage may be cancelled, for the affected portion of the 
roof, if the work is damaged by winds in excess of 72 mph, by hail, lightning, insects or 
animals, by failure of the structural substrate, by exposure to harmful chemicals, by 
other trades on the roof, or by vandalism, or if the Owner fails to maintain the roof in 
accordance with, or makes roof alterations contrary to, the Manufacturer’s printed 
recommendations.

1. Guarantee and Warranty coverage shall be reinstated, for the remainder of the 
original period; if the Owner restores the roof to the condition it was in prior to the 
damage occurring.

1.10 SUBSTITUTIONS

A. The following factors will be considered when evaluating a possible alternative to the 
roofing system specified:

1. The wording and intent of the warranty to be issued.

2. The financial status, number of years in business and stability of the entity’s that 
will issue the warranty and guaranty.

3. A reference list of at least five projects of comparable size, with a successful 
functional history of at least five years, within an approximate fifty mile radius of the 
Project.

4. Technical aspects of the system, especially relating to durability, serviceability and 
performance.

5. The capacity and history of the Manufacturer in providing technical response, 
on-site inspections and assistance.

6. The availability of local authorized applicators to install and maintain the proposed 
alternate system.
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7. The Manufacturer's willingness and history responding to warranty claims 
previously made by the Owner, Architect, or any Consultant involved in this 
project.

PART 2 - PRODUCTS

2.1 GENERAL

A. Siplast roof system components are specified as the basis of design to establish a 
standard of quality.  Equal products and systems will be considered if offered as a 
substitute with sufficient technical data to establish that the substitute products meet 
the criteria established in this specification.

B. Primary products include:

1. Primer
2. Asphalt Cement
3. Cap Sheet 
4. Flashing Sheet

2.2 MATERIALS

A. Primer: Low VOC solvent based asphalt primer meeting ASTM D41 Type II.

B. Cap Sheet: Torch grade fire resistant SBS modified granular surfaced polyester and 
glass scrim reinforced cap sheet meeting ASTM D 6163 Type I, Grade G – Siplast: 
Paradiene 30 FR TG BW.

C. Flashing Sheet: Torch Grade fire resistant SBS modified granular surfaced polyester 
and glass scrim reinforced cap sheet meeting ASTM D 6163 Type II, Grade G – 
Siplast: Paradiene 40 FR TG BW.

D. Cold Applied Liquid Flashings: High performance, multi-component, fast curing liquid 
membrane, trade name Parapro.

E. Asphalt Cement:

1. Flashing cement - Two component urethane based, trowel grade elastomeric 
asphalt cement.

F. Acrylic Color Coating: Latex based acrylic coating containing 67% solids by weight, 
resistant to heat, cold water, ozone, ultraviolet rays, and intended for installation on 
granular surfaced SBS modified bitumen roll roofing. Custom green and blue colors to 
match the adjoining roof surfaces. 

PART 3 - EXECUTION

3.1 GENERAL
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A. Perform SBS roofing work in a watertight, workmanlike manner, in accordance with the 
drawings and in conformance with the Manufacturer's recommendations, except as 
enhanced by the drawings and specifications.

B. Perform work in areas with roof mounted mechanical equipment to coincide with 
shutdown periods of the equipment.  Temporarily cover mechanical equipment air 
openings and windows adjacent to the work area with polyethylene sheeting so dirt, 
dust and odors do not enter the equipment or building. Remove the polyethylene 
covers at the end of each workday.

C. Clean substrate surfaces of all laitance, dirt, oil, grease or other foreign matter.

D. Install roof system components on dry surfaces only. Do not install any components 
when the weather and outside temperatures are not suitable in accordance with the 
Manufacturer's recommendations.

E. Complete all work, including the flashings, in sequence as quickly as possible so the 
smallest area possible is under construction at any one time. Complete the entire area 
of work begun each day, the same day, and make all exposed edges watertight at the 
end of each day's work.

F. Protect roof surfaces where material and equipment are placed on them, and where 
construction traffic occurs, with 6 mil fire retardant polyethylene, covered with 1-1/2 
inch thick foam insulation, overlaid with 2 by 10 wooden planks.  

3.2 SUBSTRATE INSPECTION AND DECK REPAIR

A. Remove blisters and ridges from the existing roof – where indicated on the roof surface 
with spray paint. 

B. Immediately notify the Architect and Owner by telephone and in writing if defects in the 
underlying roof assembly are discovered.

C. Maintain the building watertight in the interim, but do not install permanent target 
patches until the defects have been corrected.

3.3 PRIMER

A. Apply asphalt primer after the blisters and ridges are removed, and allow it to dry.

3.4 SBS MODIFIED BITUMEN TARGET PATCHES

A. Torch apply the modified bitumen cap sheet target patches where blisters and ridges 
were removed, extending a minimum of 6 inches onto the adjoining roof surfaces.

B. Lap sheets no less than 4 inches at the ply overlap and no less than 6 inches at the 
ends.  Fully adhere all surfaces and butter all laps.  Offset end laps between layers a 
minimum of 18 inches.
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3.5 FLASHING AND STRIPPING

A. Install primer on metal flashing and masonry wall surfaces, and allow it to dry before 
installing bituminous flashings and stripping.

B. Carefully position and adhere each ply of flashing to extend a minimum of 6 inches 
onto the adjoining roof surface. 

C. Overlap adjacent pieces of flashing a minimum of 6 inches.

D. Roll all membrane flashing and flashing seams to achieve complete adhesion.

3.6 ACRYLIC COATING

A. Install two roller applied coats of acrylic color coating, only after the SBS target patches 
and related roof flashings are complete and by the Architect. 

B. Custom tint the acrylic coating to match the blue and green colors of the existing roof 
surface. Bach mix each color in a large drum to obtain a consistent color for the entire 
job.

C. Apply the coating to achieve a neat uniform color coated surface free of roller and 
brush marks or adhesive bleed through.

3.7 MISCELLANEOUS

A. Provide any miscellaneous roofing, flashing, caulking, and metal work shown or 
otherwise needed to leave the Work complete and watertight.

B. Perform work on mechanical and electrical items using workers skilled in these trades.  
Provide new material, couplings, transition pieces, blocking, fasteners and the like 
needed to complete the work.

3.8 CLEANING, PROTECTION AND WATERTIGHTNESS

A. Inspect the interior and exterior of the building and grounds, and submit a written report 
with photos to document any existing leaks or damage, prior to performing any work on 
site.

B. Pay to repair all leaks or damage which was not documented in the pre-work report, or 
repaired to the Owners satisfaction.

C. Provide any equipment, material and labor necessary to protect the site, the building, 
its contents and occupants, pedestrians, and surrounding landscaped and paved areas 
from damage due to the construction work or from inclement weather during 
construction.
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D. Do not perform work during inclement weather. Protect incomplete work and the 
building from damage by inclement weather which may occur unexpectedly. Make all 
work areas watertight at the end of each day's work.

E. Clean up all litter, refuse, rubbish, scrap materials and debris at least twice a day; at 
noon and at the end of the work day, so the roof and site are neat, orderly and 
workmanlike. Place the debris in a dumpster, and remove the dumpster from the site as 
soon as it is full or no longer being used.  

F. Carefully and thoroughly clean the entire roof to remove all residual debris when all 
work is complete.  After cleaning the roof, thoroughly clean all drain sumps, drain lines, 
leader heads and leaders. Do not allow debris to enter the drainage system.

END OF SECTION
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SECTION 07 5419

PVC ROOFING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Applicable provisions of the Conditions of the Contract and Division 1, General Requirements, 
govern work in this Section

1.2 SUMMARY

A. All plant, labor, materials, equipment, testing and services necessary to complete the work 
shown on the drawings, schedules, and keynotes, as specified herein, and as may be required 
by conditions and authorities having jurisdiction, including, but not limited to, the following:

1. Inspect the underside of the roof deck before starting work, and periodically each day as 
work occurs, to determine if there are conduits, pipes, ceiling hangers or fixtures next to the 
deck or fastened to the deck that could be affected as roof removal work occurs.

a. Perform roof removal and installation work so any conduits, pipes, ceiling hangers or 
fixtures and not disturbed. 

b. Replace and reset any conduits, pipes, ceiling hangers or fixtures that are affected by 
the work. 

2. Remove existing roofing, insulation, the vapor barrier, underlayment, wood blocking, and 
flashing.  

a. Clean all residual material from the surface of the decks, and from within the flutes of 
the steel decks.

b. The work may include removing asbestos containing roofing materials. Refer to the 
asbestos abatement specification for additional information and asbestos removal 
requirements.

3. Install a new fully adhered reinforced 60 mil thick PVC roofing system, including insulation, a 
cover board, flashings, stripping and related accessories.

4. Install standing seam PVC ribs heat welded to the surface of the sloped PVC roofs.

5. Install 2 pipe snow guard assemblies on the sloped roofs.

a. Install sections of solid wood blocking as shown on the drawings in place of the roof 
insulation, to support the snow guard brackets.
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1. Install the gypsum cover board over the blocking.

6. Protect roof surfaces where material and equipment are placed on them, and where 
construction traffic occurs, with 6 mil fire retardant polyethylene covered with 1-1/2 inch thick 
foam insulation, overlaid with 2 by 10 wooden planks.

7. Provide any mechanical, electrical, hoisting and other work needed, and remove, adjust, 
modify, reset and reconnect all roof-mounted and roof-penetrating devices.

8. Install new flashings at the roof drains, and all roof-mounted and roof-penetrating 
equipment.

9. Disconnect and remove abandoned mechanical equipment and curbs, and infill the roof 
deck.

10. Refasten loose sections of the existing deck as Base Bid work.

11. Replace deteriorated portions of the existing deck in accordance with the Unit Prices. 

B. Related Requirements:

1. Masonry Maintenance - Section 04 0100
2. Carpentry - Section 06 1000 
3. Modified Bitumen Roofing - Section 07 5226
4. Sheet Metal Flashing & Specialties - Section 07 6200 
5. Roof Accessories - Section 07 7200 

1.3 CODE APPROVAL REQUIREMENTS

A. Install roofing and insulation system components to meet the following minimum requirements:

1. New York State Uniform Fire Prevention and Building Code, which includes by reference the 
New York State Energy Conservation Code.

2. Underwriters Laboratories Inc. Class A External Fire Rating for roof assemblies tested in 
accordance with ASTM E 108 or UL 790.

3. Underwriters Laboratories Inc. Standard 1256 for roof assemblies with foam insulation. 

4. Minimum wind uplift pressure calculated using ASCE 7 and a safety factor of 2: 
a. Field Zone – 90 psf 
b. Perimeter Zones – 135 psf
c. Corner Zone - 150 psf 

B. Provide written certification from the Manufacturer, before beginning work, to confirm the roofing 
system meets these requirements.

1.4 QUALITY ASSURANCE
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A. Installer Qualifications:

1. A firm (Installer) with not less than 5 continuous years of experience performing work similar 
to that required for this project, employing personnel skilled in the specified work. 

a. The Installer shall directly employ the personnel performing the work of this section. 

b. The Installer shall have a supervisor on the roof when work is in progress.  The 
Supervisor shall have a minimum of 5 years of experience with work similar in nature 
and scope to this project, and speak fluent English.

a. Submit the supervisor’s resume upon request.

2. The Installer shall provide a reference list of at least three previously completed projects of 
comparable size and similar design, within fifty miles of this project, which may be observed 
by representatives of the Owner:

a. The reference list shall include at a minimum, the completion date, a description of the 
work performed, the Owner’s name - contact person - phone number and address and 
the Architect’s name - contact person and phone number.

b. Submit the reference list upon request.  

3. The Installer shall be acceptable to or licensed by the Manufacturer of the primary roofing 
materials, and provide written certification from the Manufacturer to confirm this prior to 
award if requested. 

B. Material Quality: Obtain each product, including the insulation, cover board, PVC roofing and 
flashing, and the cements, primers and adhesives from a single Manufacturer, which has 
manufactured the same products in the United States of America for not less than 5 continuous 
years.

1.5 PRE-CONSTRUCTION CONFERENCE:  

A. Meet at the project site approximately two weeks prior to starting work, with the Architect, Owner 
and other representatives concerned about the work, to discuss the following:

1. How the building will be kept watertight as the work progresses.

2. How roofing will be coordinated with the installation of the insulation, cover board, flashings, 
roof top equipment and other items to provide a watertight installation.

3. Generally accepted industry practice and the Manufacturer's instructions for handling and 
installing his products.  
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4. The condition of the substrate (deck), curbs, penetrations and other preparatory work 
needed. 

5. Incomplete submittals; note that progress payments will be not processed until all submittals 
are received and approved. 

6. The construction schedule, forecast weather, availability of materials, personnel, equipment 
and facilities needed to proceed and complete the work on schedule.

7. A schedule for Manufacturer and Architect inspections.

1.6 SUBMITTALS                 

A. Submit the following items far enough in advance to obtain approval prior to performing any work:

1. A pre-work site and building inspection report with photos to document conditions before 
work starts.

2. Written certification from the Manufacturer which states that the Installer is acceptable or 
licensed to install the specified roofing; if not previously provided.

3. Manufacturer's technical literature for all materials. 

4. Samples of the Contractor’s guarantee and Manufacturer’s warranty forms.

B. Simultaneously provide all technical submittals needed for this project, for all technical sections, 
collated by section. Incomplete submittals will not be reviewed.     

1. Submittals shall be prepared and made by the firm that will perform the actual work.

2. Provide electronic submittals via an on-line submittal exchange program if one is 
established for this project; if an on-line program isn't established, provide the submittals on 
portable USB drives in pdf format, organized in folders by Section.

a. Do not make submittals via email.  

C. Safety Data Sheets: Simultaneously provide all Safety Data Sheets needed for this project, for all 
specification sections - collated by section, in three ring binders. Provide two binders for each 
building. 

D. Payment requisitions will not be processed until all submittals are received and approved.

1.7 JOB CONDITIONS (CAUTIONS & WARNINGS)

A. Do not use oil base or plastic roof cement with PVC roofing.  Do not allow waste products, 
(petroleum grease or oil, solvents, vegetable or mineral oil, animal fat) or direct steam venting to 
come in contact with any roofing, insulation or flashing product.  Do not expose PVC roofing and 
accessories to a temperature in excess of 175 degrees Fahrenheit.
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B. Splice cleaner, primers, cements and bonding adhesives are flammable.  Do not breathe vapors 
or use near fire or flame or in a confined or unventilated area.  Dispense only from a UL listed or 
approved safety can.

C. Remove empty adhesive and solvent containers and contaminated rags from the roof daily and 
legally dispose of them daily.

D. Do not apply adhesives next to open ventilation system louvers, or windows.  Temporarily cover 
the louvers and windows with 6 mil fire retardant polyethylene and prevent adhesive odors from 
entering the building.  Remove temporary covers at the end of each day’s work.

1.8 DELIVERY, STORAGE AND HANDLING

A. Deliver material to the site in the Manufacturer's original and unopened packaging, bearing labels 
which identify the type and names of the products and Manufacturers, with the labels intact and 
legible.

B. Cover all stored materials, except rolls of PVC and sealed cans of adhesives, with watertight 
tarpaulins installed immediately upon delivery.

C. Immediately remove any insulation which gets wet from the job site.

D. Store and install all material within the Manufacturer’s recommended temperature range.

E. Do not overload the structure when storing materials on the roof.

F. Protect roof surfaces where material and equipment are placed on them, and where construction 
traffic occurs, with 6 mil fire retardant polyethylene, covered with 1-1/2 inch thick foam insulation, 
overlaid with 2 by 10 wooden planks.  

1.9 GUARANTEE AND WARRANTY

A. Provide a written Manufacturer's "Full System Warranty" which warrants that the roofing system, 
including the insulation, PVC roofing and flashings, will remain in a watertight condition for twenty 
years beginning upon Final Completion. 

1. Warranty coverage shall remain in effect for wind speeds up to 72 miles per hour measured 
at ground level at the site.

2. Warranty coverage shall have no dollar value limit.

B. Provide a written Contractor's Guarantee which guaranties that all work will remain free of 
material and workmanship defects and in a watertight condition for five years beginning upon 
Final Completion:

1. Defects include but are not limited to the following: leakage, adhesive separation, 
delamination, lifting, loosening, splitting, cracking, movement and undue expansion.
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2. The Contractor shall make the repairs and modifications necessary to enable the work to 
perform as guaranteed at his own expense:

3. Guarantee coverage shall include removing and replacing items installed as part of the 
original work, if removal is needed to make guaranteed repairs.

4. Guaranty coverage shall remain in effect for wind speeds up to 72 miles per hour measured 
at ground level at the site.

5. Guaranty coverage shall have no dollar value limit. 

6. The Contractor’s Surety Company may add a rider to the Performance Bond which clarifies 
that Bond Coverage expires two years after Final Completion; i.e., Performance Bond 
Coverage does not run for the entire five year term of the Contractor’s Guarantee.   

C. Provide one Guarantee that covers “all work performed” when a single contractor is awarded 
work specified in multiple Sections.

D. The Manufacturer's Warranty and Contractor's Guarantee shall take effect no more than 30 days 
before the satisfactory completion of all punch list work.  

E. Guarantee and Warranty coverage may be cancelled, for the affected portion of the roof, if the 
work is damaged by winds in excess of 72 mph, by hail, lightning, insects or animals, by failure of 
the structural substrate, by exposure to harmful chemicals, by other trades on the roof, or by 
vandalism, or if the Owner fails to maintain the roof in accordance with, or makes roof alterations 
contrary to, the Manufacturers printed recommendations.

F. Guarantee and Warranty coverage shall be reinstated, for the remainder of the original term, if 
the Owner restores the roof to the condition it was in prior to the damage occurring. 

1.10 SUBSTITUTIONS

A. The following factors will be considered when evaluating a possible alternative to the roofing 
system specified:

1. The wording and intent of the warranty to be issued.

2. The financial status, numbers of years in business and stability of the entity that will issue 
the warranty.

3. A reference list of at least five completed similar projects of comparable size, with a 
successful functional history of at least five years, within fifty miles of the Project.

4. Technical aspects of the system, especially relating to durability, serviceability and 
performance.
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5. The capacity and history of the Manufacturer in providing technical response, on-site 
inspections and assistance.

6. The availability and prior experience of local authorized applicators to install and maintain 
the proposed alternate system.

7. The willingness and history of the Manufacturer in responding to warranty claims previously 
made by the Owner, Architect or any Consultant involved in this project.

PART 2 - PRODUCTS

2.1 GENERAL

A. PVC system components are specified as products of Sika Sarnafil Inc. to establish a standard of 
quality.  Equal products and systems will be considered, if offered as a substitute with sufficient 
data to establish that the substitute meets the criteria established in this specification.

B. Primary products required for this project include:

1. Roof insulation
2. Gypsum cover board
3. PVC roofing
4. PVC Décor ribs
5. Primers and adhesives
6. Sealants
7. PVC flashing 
8. Fasteners

2.2 MATERIALS:

A. Insulation:

1. Isocyanurate – Rigid cellular polyisocyanurate boards with fibrous felt/fiberglass mat facers, 
minimum compressive strength 20 psi, meeting ASTM C1289-01, Type II, Class 1, Grade 2, 
as manufactured by Sarnafil under the trade name Sarnatherm.

a.  Tapered insulation sloping 1/8 and 1/4 inch per foot, minimum starting thickness 
as indicated on the roof plan.

b. Crickets sloping 1/2 inch per foot.
c. Flat insulation to be installed on areas with sloping decks consisting of multiple 

layers, total 5-1/2 inches thick.
d. Isocyanurate tapered edge strips installed at transitions and the drain sumps.

B. Gypsum Cover Board: 1/4 inch thick fire resistant gypsum board decking with inorganic glass mat 
facers and a water resistant core, formulated in 48 x 48 inch square edge boards, UL Class A, 
meeting ASTM C-1177, manufactured under the trade name Dens-Deck Prime.
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C. Insulation adhesive: Two component low rise elastomeric foam adhesive, installed with a mixing 
extruding dispenser (a Pace Cart or Heated Pleural Extruding Spray Rig) intended for application 
at the temperatures that will be encountered.

D. PVC for the roofs: minimum .060 inches thick, fire retardant, fiberglass reinforced, PVC (polyvinyl 
chloride) G410 lacquer coated sheet membrane conforming to the following minimum physical 
properties:

Properties ASTM Test Method Minimum Property
Fiberglass Reinforcing Material               
Overall Thickness, min., inches D638 0.060 
Tensile Strength, min., psi D638 1500 
Elongation at Break, min. (machine x transverse) D638  250% X 230%
Seam strength, min. (% of tensile strength) D638 75
Properties after Heat Aging per D3045                             -  -
        Tensile Strength, min. % of original D638 90
        Elongation, min. % of original D751 90
Tearing Resistance, min., lbf D1004 10
Low Temperature Bend @ -40ºF D136 Pass
Accelerated Weathering Test, Xenon Arc D2565 5,000 Hrs
         Cracking @ 7x magnification       - None
         Discoloration by observation      - Negligible
         Crazing @ 7 x magnification    - None
Linear Dimensional Change, max. D1204 0.10%
Weight Change after Immersion in Water, max. D570 ± 3.0%
Static Puncture Resistance, 33 lbf D5602 Pass
Dynamic Puncture Resistance, 7.3 ft-lbf D5635 Pass
Color: Evergreen. 

2.3 RELATED MATERIALS

A. Cleaners, adhesives, sealants, caulking and fasteners furnished by the PVC system 
Manufacturer and as listed below. Use low VOC adhesives and cleaners as required by 
regulations in effect at the time of application.

1. Wall and Curb Flashing:  G410 fiberglass reinforced PVC, color to match the color of the 
roof 

2. Pitch Pocket Filler:  Two component urethane sealant.

3. Corners:  Prefabricated outside and inside flashing corners made of 60 mil thick 
unreinforced PVC, color to match the color of the roof. 

4. Sealant:  One component acrylic-based resin blended with solvent and inorganic adhesives.  

5. PVC Adhesive:  Solvent-based reactivating-type adhesive, Sarnacol 2170. 

6. Insulation Plates:  3 inch square, 26 gauge stamping of SAE 1010 steel with an AZ 55 
Galvalume coating.  
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7. Fasteners:  #14 corrosion-resistant screws. 

8. Aluminum Tape:  2 inch wide pressure-sensitive aluminum tape.

9. Solvent Cleaner: One component liquid for the general cleaning of residual asphalt, scuff 
marks, etc., from the membrane surface and to clean seam areas prior to hot-air welding.

10. Décor Ribs: 1 inch high factory formed extruded PVC ribs to create faux standing seams on 
the finished PVC roof, provided by the roof material manufacturer, to match the color of the 
roof.   

PART 3 - EXECUTION

3.1 GENERAL

A. Perform the work in a watertight, workmanlike manner, meeting the guarantee requirements 
specified herein; in accordance with the drawings and in conformance with the Manufacturer's 
requirements, except as enhanced in this specification.

B. Perform work in areas with roof mounted mechanical equipment, so the work coincides with 
equipment shutdown periods and does not affect building occupants.  Temporarily cover and 
protect equipment openings, and windows adjoining the work area, with 6 mil fire retardant 
polyethylene, so dirt, dust and odors do not enter the equipment or building.  Remove covers at 
the end of each workday, and as soon as roof work is complete.

C. Remove debris daily and as it is generated. Do not stock-pile debris on the roof. Do not leave any 
debris on the roof at the end of the day. Do not overload the roof structure when moving debris.  

D. Install roof system components on clean, dry surfaces only. Do not install any items when 
weather conditions and outside temperatures are not suitable in accordance with the 
Manufacturer's recommendations.

E. Complete all work in sequence as quickly as possible so that as small an area as practicable is in 
the process of construction at any one time.  Complete the entire area of work begun each day, 
the same day, and make all exposed edges watertight at the end of each day's work.

3.2 SUBSTRATE INSPECTION

A. Remove existing roofing, insulation, flashings, underlayment material, and the vapor barrier and 
carefully check the existing deck.  To be an acceptable surface for the new roofing system, it is to 
be well secured to the underlying structure and not rotted or otherwise deteriorated.

B. Immediately notify the Architect and Owner by telephone and in writing if defects in the substrate 
are discovered.
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C. Maintain the building watertight in the interim, but do not proceed with the installation of new 
roofing until defects have been corrected.

3.3 DECK REPAIRS

A. Steel deck repairs:

1. Remove damage decking across the entire width of individual sections by a length equal to 
a minimum of two joist bays.

2. Install new galvanized steel deck of thickness, gauge and cross section to match existing.

3. Fasten new deck to the joists with #12 screws spaced 6 inches on center in each joist.

4. Fasten side seams of steel deck with #10 screws spaced 24 inches apart.

3.4 INSULATION AND COVER BOARD

A. Install tapered insulation neatly cut at all miters and transitions.  Do not lace corner boards.

B. Install insulation in at least two layers, with joints offset between rows and layers a minimum of 
12 inches. Cut insulation to fit neatly at penetrations and joints. Fill any gap which is greater than 
1/4 inch.

C. Fasten all layers of insulation only to the top flute of steel decks, with screws and discs which 
penetrate through the deck a minimum of 3/4 inch and a maximum of 1-1/2 inches.

1. Install 16 fasteners per 4 by 8 foot insulation board in the field of the roof.

2. Install 28 fasteners per 4 by 8 foot insulation board in 8 foot wide perimeter zones.

3. Install 32 fasteners per 4 by 8 foot insulation board in 8 foot square corner zones.

D. Install the gypsum cover board in low rise polyurethane foam adhesive applied in accordance 
with the Manufacturer’s recommendations and to achieve the specified minimum uplift 
resistance.

1. Install 3/4 inch diameter adhesive beads spaced 12 inches on center in the field of the roof.

2. Install 3/4 inch diameter adhesive beads spaced 6 inches on center in 8 foot wide perimeter 
zones.

3. Install 3/4 inch diameter adhesive beads spaced 4 inches on center in 8 foot square corner 
zones. 
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E. Place 5 gallon pails half full of gravel or concrete on the insulation and gypsum cover board to 
hold it firmly in position while the low rise foam adhesive sets. Position the pails no more than 
approximately 24 inches apart in all directions.      

3.5 PVC

A. Apply adhesive to the substrate using solvent-resistant 3/4 inch nap paint rollers, in a smooth, 
even coating with no gaps, globs, puddles or similar inconsistencies.  Only apply adhesive to 
those areas that will be completely covered the same day. Allow the adhesive to dry completely 
prior to installing the PVC.

1. Open each can of adhesive and stir it with an electric paddle mixer for at least 5 minutes 
before applying the adhesive. Re-stir adhesive that isn’t used within two hours of initial 
mixing.

2. Do not punch holes in cans of adhesive and use them in a “better spreader” without mixing.

3. Replace roller covers each day; discard covers after each day’s use.   

B. Unroll the PVC when the adhesive on the substrate is dry, overlapping adjacent sheets a 
minimum of 4 inches. Turn back one-half of the sheet’s length and roller coat the underside of the 
sheet with adhesive. Roll the PVC onto the adhesive coated substrate when the adhesive has 
dried slightly to produce strings when touched with a dry finger.  Do not allow the adhesive on the 
underside of the PVC to dry completely before bonding the sheet to the substrate.

C. Firmly press the sheet into the adhesive, and roll it with a water-filled, foam-covered lawn roller 
by frequent rolling in two directions.

D. Fold the un-bonded half of the sheet back and repeat the procedure.

E. Do not apply adhesive to seam areas.

F. Roofing installed over improperly applied adhesive, and roofing installed with blisters, ridges, 
mole runs and similar deficiencies shall be removed and replaced at the Contractor’s expense. 

G. Count and prepare a written log to show the number of pails of adhesive used in each roof area, 
each day, to verify to correct amount of adhesive is being applied. Provide copies of the log to 
the Manufacturer, and to the Architect with each Payment Requisition.

3.6 SEAMS

A. General:

1. Clean PVC surfaces prior to hot-air heat welding. Weld dry surfaces only.
2. Hot-air weld all PVC roof and flashing seams to finish 3 inches wide when automatic 

machine welded and 4 inches wide when hand welded.
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3. Use welding equipment that is provided by or approved by the material Manufacturer.
4. Perform welding only using personnel that have successfully completed a training course 

provided by a Manufacturer’s Technical Representative.
5. Allow hot air welding equipment to warm up for at least one minute prior to welding.

B. Hand Welding:

1. Complete hand welded seams in two stages.
2. Form a narrow but continuous weld to close the back edge of the seam, and prevent loss of 

hot air during the final welding.
3. Insert the nozzle into the seam at a 45 degree angle to the edge of the membrane. Heat the 

PVC until it begins to “flow,” then press the PVC sheets together, and use a hand roller to 
rub the seam.

4. Use a 1-1/2 inch wide nozzle for straight seams.  Use a 3/4 inch wide nozzle for corners and 
compound seams.

C. Machine Welding:

1. Form machine welded seams using automatic welding equipment. Follow the machine 
Manufacturer’s instructions and local codes for electric current supply, grounding and over 
current protection. Utilize a dedicated circuit if connected to house power, or provide a 
dedicated portable generator. Do not run other equipment off the generator used to power 
the automatic welding machine.

2. Use metal tracks laid on the membrane, under the machine welder if needed to eliminate 
wrinkles.

D. Quality Control of Welded Seams:  

1. Visually inspect all seams as they are formed, and then check the entire length of each 
seam for continuity using a rounded cotter pin removal tool.

a. Evidence that welding is proceeding correctly, is visible smoke during the welding 
operation, shiny membrane surfaces, and an uninterrupted flow of a small amount of 
dark gray material from the underside of the top PVC sheet. 

2. Evaluate all welded seams each day as they are formed, and at locations as directed by the 
Owner’s or the Manufacturer’s representatives.

a. Cut and examine 1 inch wide cross section samples of welded seams at least three 
times a day.  Correct welds display failure from shearing of the PVC sheet, prior to 
separation of the weld.  Install a target patch over each test cut.

3.7 FLASHING

A. Install flashings daily with the PVC roof as the job progresses. Do not install temporary flashings.
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B. Fully adhere flashings to compatible, dry, smooth, and solvent-resistant surfaces, by applying 
adhesive in smooth, even coats with no gaps, globs or similar inconsistencies. Press the sheet 
firmly in place and thoroughly roll it with a hand roller.

C. Do not apply adhesive in seam areas that are to be welded.  Overlap edges of adjoining flashing 
sheets a minimum of 4 inches. Hot air weld all flashing seams.

D. Install factory prefabricated corners on all inside and outside corners.

E. Mechanically fasten the top edge of all flashings 6 inches on center.

3.8 STANDING SEAM RIBS

A. Install the standing seam ribs on the sloped roof in neat straight lines spaced uniformly and 
approximately 16 inches on center, continuously heat welded to the PVC roof.

B. Carefully layout and center the seams on each roof area before starting to install them. It is not 
necessary to install the ribs over the roof seams.

3.9 WALKWAY PADS

A. Install walkway pads heat welded to the roof surface to provide a path where shown on the 
drawings, around all HVAC units and rooftop equipment. 

3.10 PIPE SNOW GUARD ASSEMBLIES 

A. Install snow guard assemblies over the PVC roof, and over solid wood blocking installed in place 
of the roof insulation. Install support brackets spaced 4 feet on center, and fasten each bracket 
plate to the blocking with six #14 flat head stainless steel screws.  Set the bracket plate in sealant 
over a 10 inch by 12 PVC pad and cover it with a 16 inch by 18 inch PVC target patch.  

B. Join pipe sections with couplings, and install end caps onto each end of all pipes. Secure each 
length of pipe by drilling a 3/16 inch diameter hole in the pipe on each side of the center snow 
guard bracket, and inserting a 3/16 inch stainless steel cotter pin into the holes.

C. Install Ice Flags bolted to the top pipe spaced 8 inches on center, positioned 1/4 inch above the 
PVC roof surface. Install two flags between each set of ribs.

3.11 MISCELLANEOUS

A. Provide any miscellaneous roofing, flashing, caulking, and metal work needed to leave the work 
complete and entirely watertight, neatly and carefully executed in a thorough and workmanlike 
manner.

B. Perform work on mechanical and electrical items using mechanics skilled and licensed in these 
trades.  Provide new material, couplings, transition pieces, blocking, fasteners and the like 
needed to complete the work.
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3.12 CLEANING, PROTECTION AND WATERTIGHTNESS

A. Inspect the interior and exterior of the building and grounds, and submit a written report with 
photos to document any pre-existing leakage or damage, prior to performing any work.

B. The Owner will conduct a similar inspection at the completion of the work, and the Contractor will 
be charged for all leakage or damage which was not documented in the Contractor’s report, or 
repaired to the Owners satisfaction at the Contractor’s expense.

C. Provide any equipment, material and labor necessary to protect the site, the building, its contents 
and occupants, pedestrians, and surrounding landscaped and paved areas from damage due to 
the construction work or from inclement weather during construction.

D. Do not perform work during inclement weather. Protect incomplete work and the building from 
damage by inclement weather which may occur unexpectedly. Make all work areas watertight at 
the end of each day's work.

E. Clean up all litter, refuse, rubbish, scrap materials and debris at least twice a day; at noon and at 
the end of the work day, so the roof and site are neat, orderly and workmanlike. Place the debris 
in a dumpster, and remove the dumpster from the site as soon as it is full or no longer being 
used.  

F. Carefully and thoroughly clean the entire roof to remove all residual debris when all work is 
complete.  After cleaning the roof, thoroughly clean all drain sumps, drain lines, leader heads and 
leaders. Do not allow debris to enter the drainage system.

3.13 ROOF INSPECTIONS BY MANUFACTURER

A. Arrange for the roofing Manufacturer, or his authorized representative, to make a minimum of 
four inspections in accordance with the following schedule and submit a written report of each 
inspection to the Architect within one week following each inspection.

1. First inspection during the first two days of new roof installation.
2. Second inspection when roofing is approximately one third complete.
3. Third inspection when roofing is approximately two thirds complete.
4. Fourth inspection when all roofing and flashings are installed.

B. Provide 48 hours advance written notice to the Architect, so he may have a representative attend 
the inspections.

C. Payment requisitions will not be reviewed nor approved until the inspection reports are received.

END OF SECTION
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SECTION 07 6200
SHEET METAL FLASHINGS & SPECIALTIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Applicable provisions of the Conditions of the Contract and Division 1, General 
Requirements, govern work in this Section. 

1.2 SUMMARY

A. All plant, labor, materials, equipment, testing and services necessary to complete the 
work shown on the drawings, schedules and keynotes, as specified herein, and as 
may be required by conditions and authorities having jurisdiction, including, but not 
limited to, the following:

1. Sheet metal work that is compatible with the roofing systems specified, including 
cap and through wall flashings, hook strips, fascia, drip edges, gravel stops, 
gutters, wall panels and miscellaneous flashings.

B. Related Requirements

1. Masonry Maintenance - Section 04 0100
2. Carpentry - Section 06 1000 
3. Modified Bitumen Roofing - Section 07 5226
4. PVC Roofing - Section 07 5419
5. Roof Accessories - Section 07 7200 

1.3 CODE APPROVAL REQUIREMENTS

A. Fabricate and install roof perimeter flashings that comply with the NY State Uniform 
Fire Prevention and Building Code and with ANSI/SPRI ES-1 “Wind Design Standard 
for Edge Systems Used with Low Slope Roofing Systems” requirements. 

1.4 QUALITY ASSURANCE

A. Installer Qualifications:

1. A firm (Installer) with at least 5 continuous years experience performing work 
similar to that required for this project, employing personnel skilled in the work 
specified.  

a. The Installer shall directly employ the personnel performing the work of this 
section. 

b. The Installer shall have a supervisor on the roof when work is in progress.  
The Supervisor shall have a minimum of 5 years experience with work 
similar in nature and scope to this project, and speak fluent English.

1. Submit the supervisor’s resume upon request.
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2. The Installer shall provide a reference list of at least three previously completed 
projects of comparable size and similar design, within fifty miles of this project, 
which may be observed by representatives of the Owner:

a. The reference list shall include at a minimum, the completion date, a 
description of the work performed, the Owner’s name - contact person - 
phone number and address and the Architect’s name - contact person and 
phone number.

b. Submit the reference list upon request.  

B. Material Quality: 

1. Obtain each product from a single Manufacturer which has manufactured the 
same product in the United States of America for not less than 5 continuous 
years.

2. Obtain copper and pre-finished sheet metal items from the same mill run to 
maintain consistent color hue and surface finish.   

C. Pre-Construction Conference:  Meet at the project site between one and two weeks 
prior to starting work, with the Architect, Owner and other representatives concerned 
about the work, to discuss the following:

1. How the building will be kept watertight as work progresses.

2. How sheet metal work will be coordinated with the installation of the vapor barrier, 
thermal barrier, insulation, cover board, roofing, flashings, roof accessories and 
other items to provide a watertight installation.

3. Generally accepted industry practice and the Manufacturer's instructions for 
handling and installing his products. 

4. The condition of the substrate, curbs, penetrations and other preparatory work 
needed. 

5. Incomplete submittals; note that progress payments will not be processed until all 
submittals are received and approved. 

6. The construction schedule, weather forecast, availability of materials, personnel, 
equipment and facilities needed to proceed and complete the work on schedule.

7. A schedule for Manufacturer and Architect inspections.

1.5 SUBMITTALS 

A. Submit the following items far enough in advance to obtain approval prior to 
performing any work on site:
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1. A pre-work site and building inspection report with photos to document conditions 
before work starts.

2. Manufacturer's technical literature for all materials. 

3. Test reports and certifications substantiating compliance with specification 
requirements if requested by the Architect. 

4. Shop drawings, or 2 foot long samples, for each sheet metal item, to show how it 
relates and fits on adjoining masonry and wood blocking assemblies, and with the 
roof, stripping, and flashings.

5. 6 inch square pieces of each type of sheet metal to show surface finish, texture 
and color.

6. A sample of the Contractor’s guarantee form.

B. Simultaneously provide all technical submittals needed for this project, for all technical 
sections, collated by section. Incomplete submittals will not be reviewed.     

1. Submittals shall be prepared and made by the firm that will perform the actual 
work.

2. Provide electronic submittals via an on-line submittal exchange program if one is 
established for this project; if an on-line program isn't established, provide the 
submittals on portable USB drives in pdf format, organized in folders by Section.

3. Do not make submittals via email.  

C. Safety Data Sheets: Simultaneously provide all Safety Data Sheets needed for this 
project, for all specification sections - collated by section, in three ring binders. Provide 
two binders for each building. 

D. Payment requisitions will not be processed until all submittals are received and 
approved.

1.6 JOB MOCK-UPS

A. After the submittals are approved, prepare in actual job locations, mock-ups of cap 
and through wall flashings, hook strips, drip edges, fascia, gravel stops, gutters, metal  
panels, and all other items of sheet metal and related work, for inspection and 
approval by the Architect.

B. Construct each mock-up of two full lengths of metal, fastened, connected and 
stripped-in to the related roofing system, to show the following:

1. Type, gauge, color, cross-sectional dimensions and shape, and joint and mitering 
techniques.
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2. Related masonry work, wood blocking, and the attachment techniques and 
fasteners for all wood and metal components.

3. Other sheet metal related materials and their installation techniques to fully define 
the detailing of each mock-up.

C. Mock-ups shall be constructed to establish the minimum standard of materials and 
workmanship, and to assure that completed work which matches the mock-ups will be 
fully functional and serve the purpose for it has been designed.

D. Approved mock-ups may be left in place and incorporated into the permanent 
installation.  Rejected mock-ups shall be removed and replaced until an acceptable 
mock-up is approved.

E. Do not purchase or fabricate sheet metal items until mock-up installation, inspection 
and approval are completed and approval is documented in writing.

1.7 DELIVERY, STORAGE AND HANDLING

A. Deliver material to the site in the Manufacturer's original and unopened packaging, 
with intact and legible labels which identify the products and Manufacturers, 

B. Cover all stored materials with watertight tarpaulins installed immediately upon 
delivery.

C. Do not overload the structure when storing materials on the roof.

D. Protect roof surfaces where material and equipment are placed on them, and where 
construction traffic occurs, with 6 mil fire retardant polyethylene, covered with 1-1/2 
inch thick foam insulation, overlaid with 2 by 10 wooden planks.  

1.8 GUARANTEE

A. Provide a written Contractor's Guarantee which guarantees that all work will remain 
free of material and workmanship defects and in a watertight condition for five years 
beginning upon Final Completion:

1. Defects include but are not limited to the following: peeling paint, leakage, 
adhesive separation, delamination, lifting, loosening, splitting, cracking, and 
undue expansion.

2. The Contractor shall make the repairs and modifications necessary to enable the 
work to perform as warranted at his own expense.

3. Guarantee coverage shall include removing and replacing materials installed as 
part of the original work, if removal is needed to affect guaranteed repairs.

4. Guarantee coverage shall have no dollar limit. 
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B. Provide one Contractor’s Guarantee that covers “all work performed” when a single 
contractor is awarded work specified in multiple Sections.

C. The Guarantee coverage shall take affect no more than 30 days before the completion 
of all punch list work.

D. The Contractor’s Surety Company may add a rider to the Performance Bond which 
clarifies that Bond Coverage expires two years after Final Completion; i.e., 
Performance Bond Coverage does not run for the entire five year term of the 
Contractor’s Guarantee.   

PART 2 - PRODUCTS

2.1 MATERIALS

A. Copper sheet: ASTM B370, 99.0 % pure copper, thickness 16 ounces per square foot.  
Use copper for all metal items not otherwise indicated

B. Solder: 50-50 tin and lead for plain copper, supplied in one pound bars with the alloy 
mixture stamped into the bar by the Manufacturer.

C. Flux:  Water-Soluble Liquid Flux, Kester #3345 for iron soldering of brass and copper.

D. Shop fabricated aluminum fascias, hook strips, and miscellaneous trim for all other 
roof areas with #3105-H14 alloy aluminum, minimum thickness .040 inches unless 
otherwise indicated, factory finished with a Fluoropolymer Kynar 500 finish, color as 
selected by the Architect, from the full range of custom and standard colors.

E. Fasteners: fabricated of stainless steel, or material that matches the sheet metal being 
fastened.

F. Glass Cloth:  open mesh glass fabric coated on each side with plasticized asphalt as 
manufactured by Karnak Corporation or equal.

G. Asphalt cement:  Federal Specification SS-C-153B, Type 1, asbestos free grade.

H. Exterior mounted gutters: 7  inch wide, .050 inch thick aluminum seamless gutters, 
factory finished with a baked acrylic enamel Kynar 500 finish, supported with 
concealed aluminum fascia brackets spaced 12 inches on center fastened with 1-1/2 
inch long stainless steel screws.

I. Sealant:  High performance, solvent free, formulated and moisture curing silyl-
terminated polyether sealant, ASTM C-920, Type S, Grade NS, Class 25, NovaLink 
construction sealant by ChemLink, color as selected.

J. Metal panels: .040 inch thick Atas Design Wall DWF120 Panels, 12 inches wide, with 
interlocking joints and concealed fasteners, and a baked acrylic enamel paint finish, to 
match the existing blue panels.
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K. Ice and Water Shield: high temperature 30 mil thick slip resistant buytl based adhesive 
coated sheet, with a plastic release layer for peel and stick application directly to a 
prepared roof deck: Grace Ultra.

PART 3 - EXECUTION

3.1 GENERAL

A. Accurately reproduce the details and design shown, and form profiles, bends and 
intersections, sharp, true and even. Fabricate sheet metal in the shop whenever 
possible, and form joints, laps, splices and connections to shed water and 
condensation in the direction of flow.

B. Provide any miscellaneous flashing and sheet metal work not shown on the drawings 
but otherwise needed to leave the project complete and entirely watertight, neatly and 
carefully executed in a thorough and workmanlike manner.

3.2 INSPECTION

A. Examine surfaces to receive work of this section and report any defects to the Owner.   
Commencement of work will be construed as complete acceptance of surfaces.

3.3 INSTALLATION GENERAL

A. Fabricate and install copper work in accordance with the current edition of "Copper 
and Common Sense" as published by the Revere Copper and Brass Company, unless 
otherwise indicated.

1. Form all joints, except loose locked sealant filled expansion joints, to overlap 2 
inches. 

2. Secure the joints with rivets spaced 1 inch on center positioned about 1/2 inch 
from the top edge of the joint, then sweat solder the joint.

3. Use solder only to fill and seal the joint, not for mechanical strength.  Form 
soldered joints continuous, strong and free from defects, with well heated 
soldering irons.  Do not use open flame torches for soldering. 

4. Clean soldered joints daily, immediately after soldering, by washing them with 
soap and water applied with a soft bristle brush, then rinsing with clear water.

B. Securely fasten and anchor all work, and make provisions for thermal expansion.  
Submit details of expansion joints for approval. Install fasteners through one edge of 
metal only, use a hook strip on the other edge. 

C. Use stainless steel pin Zamac type nail-in fasteners, or stainless steel screws and 
washers with neoprene inserts where fasteners will be exposed.  

3.4 CAP FLASHINGS
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A. Install new copper cap flashings above all roof and roof flashing components, 
including copings, wall penetrating ducts and gravel stops. Install cap flashings built 
into masonry walls; as they are partially dismantled and rebuilt - properly joined to all 
related materials in a watertight manner.  

1. Solder all joints in the new cap flashing, except form 2 inch wide flat locked 
sealant filled expansion joints a maximum of 32 feet on center.

2. Secure the joints with rivets spaced 1 inch on center positioned about 1/2 inch 
from the top edge of the joint, then sweat solder the joint.

3. Form the flashing to extend through the cavity turn up 2 inches against the 
surface of the back-up the wall, and finish with a hem on the bottom exposed 
edge.

4. Fasten the top edge of the cap flashing to the back-up wall or masonry 12 inches 
on center. 

5. Install the new cap flashing under flexible type wall flashings where possible. 
Where it is not possible to lap the new cap flashing under an existing wall 
flashing, install a ply of glass cloth set in and coated with asphalt cement to 
connect the new cap flashing to the existing wall flashing.

6. In the absence of an existing wall flashing, or at a solid masonry wall, turn up the 
new cap flashing 2 inches behind the first wythe of masonry.

7. Install new cap flashings where shown on the drawings, and at a height of 10 to 
12 inches above the roof surface.

8. Install new cap flashings above parapet flashings and above eave metal at 
transitions with higher walls. 

B. Install new aluminum cap flashings on skylight and equipment curbs. 

1. Form the cap flashing to extend at least 2 inches under the equipment or skylight, 
4 inches over the base flashing, and finish with a 1/2 inch hem on the bottom 
edge. 

2. Install a 1/2 inch thick by 2 inch wide continuous foam gasket between the cap 
flashing and mechanical equipment or skylight.  Do not set the equipment or 
skylight in sealant.

3. Secure the equipment or skylight to the curb with stainless steel screws spaced 
12 inches on center.

3.5 DRIP EDGES

A. Fabricate drip edges to extend 1-1/2 inches past the roof edge, and turn down to 
ensure water cannot track back and run down the fascia. Secure the drip edge with 
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roofing nails along the top edge, spaced 4 inches apart along the raw metal edge. 
Form joints in the drip edge with 6 inch wide concealed under plates which duplicate 
the profile of the drip edge. Set the underplates in a full bed of sealant.

3.6 HOOK STRIPS

A. Form continuous hook strips with locks that engage the superimposed trim piece a 
minimum of 3/4 inch, and to cover the entire underside edge of the wood blocking and 
neatly extend to the building wall.

B. Fasten hook strips along their bottom edge, just above the 45 degree bend, with nails 
spaced 4 inches on center into underlying wood blocking; Zamac type nail-in type 
fasteners spaced 8 inches on center into masonry surfaces, or screws spaced 8 
inches on-center into sheet metal surfaces.  

3.7 FASCIA

A. Fabricate new fascia to engage the hook strip 3/4 inch minimum and extend to the top 
of the wood fascia blocking. Secure the fascia with a continuous hook strip along the 
bottom edge and roofing nails along the top edge spaced 8 inches apart, positioned to 
be covered by the roof edge trim.  Form joints in the fascia with 6 inch wide concealed 
under plates which duplicate the profile of the fascia. Set the underplates in a full bed 
of sealant.

3.8 GRAVEL STOPS  

A. Fabricate new gravel stops with 4 inch wide nailing flanges.  Secure the gravel stop 
with a continuous hook strip and by nailing the flange 4 inches apart along the raw 
edge with roofing nails.  Form joints in the gravel stop with a 6 inch wide underplates 
set in a full bed of sealant.  Form the gravel stop to turn up 5 inches at rising walls, 
extend the stripping up the wall and terminate it under a cap flashing.

3.9 ICE & WATER SHIELD

A. Install fully adhered ice and water shield to cover the change in elevation walls at the 
clerestories. 

1. Lap the ice and water shield over the window head drip edge, to shed water, and 
turn the ice and water shield onto the sides of the window frames. 

3.10 WALL PANELS

A. Install the panels plumb, level, and straight with seams parallel, to achieve an 
aesthetic design appearance.

B. Fasten the panels to the window drip edge flashing flange, and to the eave hook strip 
flashing flange with concealed stainless steel screws in each seam.

3.11 GUTTERS AND DOWNSPOUTS
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A. Install seamless gutters that slope approximately 1/16 inch per foot.

1. Secure the gutters with hidden extruded aluminum fascia brackets spaced 12 
inches on center. Fasten each bracket with two #10 by 1-1/2 inch long stainless 
steel screws.

B. Install the downspouts plumb and straight. 

1. Secure the downspouts approximately 7 feet on center, with .050 inch thick by 1-
1/4 inch wind straps - color to match the downspouts. Fasten each strap with 1/4 
inch diameter Zamac nail-in anchors, with stainless steel pins.

2. Install aluminum wire basket strainers at all leader drop tube outlets.  

3.12 CLEANING, PROTECTION AND WATERTIGHTNESS

A. Inspect the interior and exterior of the building and grounds, and submit a written 
report with photos to document any pre-existing leakage or damage, prior to 
performing any work.

B. The Owner will conduct a similar inspection at the completion of the work, and the 
Contractor will be charged for all leaks and damage that weren’t documented in the 
Contractor’s report, or repaired to the Owners satisfaction at the Contractor’s expense.

C. Provide any equipment, material and labor necessary to protect the site, the building, 
its contents and occupants, pedestrians, and surrounding landscaped and paved 
areas from damage due to the construction work or from inclement weather during 
construction.

D. Do not perform work during inclement weather. Protect incomplete work and the 
building from damage by inclement weather - which may occur unexpectedly. Make all 
work areas watertight at the end of each day's work.

E. Clean up all litter, refuse, rubbish, scrap materials and debris at least twice a day; at 
noon and at the end of the work day, so the roof and site are neat, orderly and 
workmanlike. Place the debris in a dumpster, and remove the dumpster from the site 
as soon as it is full or no longer being used.  

F. Carefully and thoroughly clean the entire roof to remove all residual debris when all 
work is complete.  After cleaning the roof, thoroughly clean all drain sumps, drain 
lines, leader heads and leaders. Do not allow debris to enter the drainage system.

END OF SECTION
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SECTION 07 7200

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Applicable provisions of the Conditions of the Contract and Division 1, General 
Requirements, govern work in this Section

1.2 SUMMARY

A. All plant, labor, materials, equipment, testing and services necessary to complete the 
work shown on the drawings, schedules and keynotes, as specified herein, and as 
may be required by conditions and authorities having jurisdiction, including, but not 
limited to, the following:

1. Roof specialties that are compatible with the roofing systems specified, including: 

a. Glass skylights
b. Drains, drain pipes and couplings.
c. Pipe insulation and fitting covers.
d. Roof walkway pads.
e. Snow guard assemblies.

2. Prepare, prime and paint all roof top equipment, the access ladders, equipment 
support dunnage, bulkhead doors and frames (inside and outside) and 
miscellaneous rooftop items indicated.

B. Related Requirements

1. Masonry Maintenance - Section 04 0100
2. Carpentry - Section 06 1000 
3. Modified Bitumen Roofing - Section 07 5226
4. PVC Roofing - Section 07 5419
5. Sheet Metal Flashing & Specialties - Section 07 6200 

1.3 CODE APPROVAL REQUIREMENTS

A. Fabricate and install roof accessories that comply with the NY State Uniform Fire 
Prevention and Building Code. 

1.4 QUALITY ASSURANCE

A. Installer Qualifications:

1. A firm (Installer) with at least 5 continuous years experience performing work 
similar to that required for this project, employing personnel skilled in the work 
specified.  

a. The Installer shall directly employ the personnel performing the work of this 
section. 
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b. The Installer shall have a supervisor on the roof when work is in progress.  
The Supervisor shall have a minimum of 5 years experience with work 
similar in nature and scope to this project, and speak fluent English.

1. Submit the supervisor’s resume upon request.

2. The Installer shall provide a reference list of at least three previously completed 
projects of comparable size and similar design, within fifty miles of this project, 
which may be observed by representatives of the Owner:

a. The reference list shall include at a minimum, the completion date, a 
description of the work performed, the Owner’s name - contact person - 
phone number and address and the Architect’s name - contact person and 
phone number, and the Contractor’s Supervisor’s name.

b. Submit the reference list upon request.  

B. Material Quality: Obtain each product from a single Manufacturer which has 
manufactured the same product in the United States of America for not less than 5 
continuous years.

C. Pre-Construction Conference:  Meet at the project site between one and two weeks 
prior to starting work, with the Architect, Owner and other representatives concerned 
about the work, to discuss the following:

1. How the building will be kept watertight as work progresses.

2. How roof accessory work will be coordinated with the installation of the vapor 
barrier, thermal barrier, insulation, cover board, roofing, flashings, and other items 
to provide a watertight installation.

3. Generally accepted industry practice and the Manufacturer's instructions for 
handling and installing his products.  

4. The condition of the substrate, curbs, penetrations and other preparatory work 
needed. 

5. Incomplete submittals; note that progress payments will not be processed until all 
submittals are received and approved. 

6. The construction schedule, forecast weather, availability of materials, personnel, 
equipment and facilities needed to proceed and complete the work on schedule.

7. A schedule for Manufacturer and Architect inspections.

1.5 SUBMITTALS   

A. Submit the following items far enough in advance to obtain approval prior to 
performing any work:
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1. A pre-work site and building inspection report with photos to document conditions 
before work starts.

2. Manufacturer’s installation instructions and technical data sheets for each item. 
Material sample submittals are not needed unless requested to show color and 
texture. 

3. Samples of the Contractor’s and Manufacturer’s guarantee/warranty forms.

4. Test reports and certifications substantiating compliance with specification 
requirements if requested by the Architect. 

B. Simultaneously provide all technical submittals needed for this project, for all technical 
sections, collated by section. Incomplete submittals will not be reviewed.     

1. Submittals shall be prepared and made by the firm that will perform the actual 
work.

2. Provide electronic submittals via an on-line submittal exchange program if one is 
established for this project; if an on-line program isn't established, provide the 
submittals on portable USB drives in pdf format, organized in folders by Section.

3. Do not make submittals via email.  

C. Safety Data Sheets: Simultaneously provide all Safety Data Sheets needed for this 
project, for all specification sections - collated by section, in three ring binders. Provide 
two binders for each building. 

D. Payment requisitions will not be processed until all submittals are received and 
approved.

1.7 DELIVERY, STORAGE AND HANDLING

A. Deliver material to the site in the Manufacturer's original and unopened packaging, 
with intact and legible labels which identify the products and Manufacturers, 

B. Cover all stored materials with watertight tarpaulins installed immediately upon 
delivery.

C. Do not overload the structure when storing materials on the roof.

D. Protect roof surfaces where material and equipment are placed on them, and where 
construction traffic occurs, with 6 mil fire retardant polyethylene, covered with 1-1/2 
inch thick foam insulation, overlaid with 2 by 10 wooden planks.  

1.8 GUARANTEE

A. Provide a written Contractor's Guarantee which guarantees that all work will remain 
free of material and workmanship defects and in a watertight condition for five years  
beginning upon Final Completion:
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1. Defects include but are not limited to the following: peeling paint, leakage, 
adhesive separation, delamination, lifting, loosening, splitting, cracking, 
movement and undue expansion.

2. The Contractor shall make the repairs and modifications necessary to enable the 
work to perform as warranted at his own expense.

3. Guarantee coverage shall include removing and replacing materials installed as 
part of the original work, if removal is needed to affect repairs.

4. Guarantee coverage shall have no dollar limit. 

B. Provide one Contractor’s Guarantee that covers “all work performed” when a single 
contractor is awarded work specified in multiple Sections.

C. The Guarantee shall take affect no more than 30 days before the satisfactory 
completion of all punch list work. 

D. The Contractor’s Surety Company may add a rider to the Performance Bond which 
clarifies that Performance Bond Coverage expires two years after Final Completion; 
i.e., Performance Bond Coverage does not run for the five year term of the 
Contractor’s Guarantee.

E. Provide a Manufacturer's written warranty, which warrants the skylights will remain 
watertight for 5 years beginning upon final completion.   

PART 2 - PRODUCTS 

2.1 GENERAL

A. Provide Manufacturer's standard units, modified as necessary to comply with the 
specified requirements.  Fabricate each unit in a shop to the greatest extent possible, 
using the following components:

1. Aluminum Sheet:  ASTM B 209 alloy 3003, tempered for forming and 
performance; mill finish, except as otherwise noted.

2. Extruded Aluminum:  Standard extrusions alloy 6063-T52; 0.078 inch minimum 
thicknesses for primary framing and curb member legs, 0.062 inch thickness for 
secondary framing and covers; mill finish, except as otherwise indicated.

3. Insulation:  Rigid fiber glass boards where encapsulated inside metal skirts, rigid 
isocyanurate where covered with roof flashings on the exterior of curbs.

4. Wood Nailers:  Dimension grade Douglas Fir, not less than 1-1/2 inches thick.
5. Fasteners:  Nonmagnetic stainless steel or hot dipped galvanized steel, to match 

the finish of the material being fastened.
6. Gaskets:  Tubular neoprene or polyvinyl chloride, or block sponge neoprene.
7. Sealant:  Polyisobutylene; nonhardening, nonskinning, nondrying, nonmigrating 

sealant.

2.2 GLASS SKYLIGHT
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A. Custom Structural Sloped Skylight

1. Factory fabricated, field assembled skylight assembly with extruded aluminum 
rafter tubes with a Kynar 500 finish, and 1-5/16 inch thick insulated glazing, 
consisting of a 1/4 inch thick tempered exterior lite, a 1/2 inch thick sealed air 
space, and a 9/16 inch thick clear heat strengthened laminated safety glass 
interior lite, with a .090 SGP layer, to fit on the field constructed curb.

2. Custom color window tint and UV blocking film.
3. Energy Performance: Maximum U-Factor 0.60, Solar Heat Gain coefficient 0.040.
4. Hurricane resistant and OSHA Fall Protection compliant.
5. Basis of design: Wasco Pinnacle HU (Hurricane Rated) Skylight 

2.3 DRAINS, DRAIN PIPES, AND COUPLINGS 

A. Conventional cast iron bottom and side outlet roof drains, installed with drain 
receivers, under deck clamps, cast iron strainers, cast iron clamping rings and factory 
installed stainless steel gravel screens Series 1011 as manufactured by Jay R. Smith 
Manufacturing Company.

B. Match the drain outlet size and style to the building drain line, except if the drain line is 
a copper pipe, then furnish the drain body with a threaded outlet and use a male 
adapter to connect the drain body to the drain line.

C. Drain pipe: cast iron pipe with no hub fittings, minimum 3 inch diameter, and larger to 
match the existing building drain lines. 

D. No-hub couplings:  heavy duty rubber neoprene sleeve couplings with full length Type 
304 stainless steel shields and at least 4 worm drive clamps, conforming to ASTM 
A564. 

2.4 PIPE INSULATION AND FITTING COVERS

A. Insulation: minimum 1 inch thick pre-molded 3.5 lb. heavy density fiberglass pipe 
insulation with UL rated non-combustible service jackets.

B. .030 inch thick factory fabricated white PVC "Smoke Safe" fitting and drain bowl 
covers as manufactured by the Speedline Corporation, with a maximum Flame Spread 
Value of 25 and a maximum Smoke Developed Value of 50 in accordance with ASTM 
E8450.

2.5 GAS LINE AND EQUIPMENT PIPE SUPPORTS

A. Factory fabricated adjustable pipe supports as manufactured by Miro Industries, Inc. 
Model 20-Base Strut-12.

2.6 ROOF WALKWAY PADS AND CONCRETE PAVERS

A.  96 mil thick, rolled-out, polyester reinforced heat-weldable protection mat, as 
manufactured by Sarnafil under the trade name SarnaTred, or approved equal.
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2.7 SNOW GUARD ASSEMBLIES

A. Pipe Snow Guard Assemblies: 2 pipe snow guard assembly consisting of 1 inch 
diameter aluminum pipes, a 6 inch by 8 inch by 11 gauge thick Type 302 stainless 
steel base plate, and milled 6061-T6 aluminum snow guard block and ice flags as 
manufactured by Alpine Snow Guards, Model #115 with #95 Ice Flags.

1. Custom powder coat all snow guard components to match the color of the PVC 
roof.

2.8 PAINT AND PRIMER

A. Alkyd base rust inhibiting exterior primer and high gloss finish paint for ferrous metal 
surfaces as manufactured by Rust Oleum or equal.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:  Field measure existing openings.  Comply with manufacturer's instructions 
and recommendations.  Coordinate with the installation of roof deck, other substrates 
to receive specialty units, vapor barriers, roof insulation, roofing and flashing to ensure 
that each element of the work performs and fits properly, and that combined elements 
are waterproof and weathertight.  Anchor units securely to supporting structural 
substrates, adequate to withstand lateral and thermal stresses as well as inward and 
outward loading pressures.

3.2 SKYLIGHT

A. Remove the existing skylight using care not to damage the roof deck or skylight well 
liner. Rework the curb to finish 10 inches above the roof surface. Install new base and 
cap flashings, and restore the shaft liner using 5/8 inch thick gypsum board to match 
the original construction. Install the new skylight over a foam gasket.  

3.3 DRAINS, DRAIN PIPES AND COUPLINGS

A. Remove and replace the existing drains where roof removal and replacement work are 
indicated: 

1. Remove the existing drains and flashings; use care not to break or disturb the 
drain pipes within the building.  

2. Modify the existing drain lines to properly connect to the new drain assemblies.

3. Enlarge the hole in the deck and reinforce the deck to accommodate the new 
drain, and install the drain recessed below the roof surface to achieve maximum 
drainage.
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4. Support the drain with a stamped sump drain receiver, secure it with an under 
deck clamp and patch the deck around the new drain. 

5. Connect the new drain to the existing drain line to conform to all applicable codes, 
and insulate the underside of the drain body and drain line.

B. Connect the fittings and sections of cast iron pipe using heavy duty no-hub couplings; 
solvent weld PVC fittings and pipe, and use threaded connections to join steel fittings 
and pipe.  

C. Install new drain pipes to slope 1/4 inch per foot, and support each section of pipe with 
a hanger, supported on a structural member or strut, on each side of every coupling. 
Do not rely on the couplings to support any weight. Do not hang the drain pipes from 
the roof deck.

3.4 PIPE INSULATION AND FITTING COVERS

A. Install insulation on all horizontal drain piping, and on new vertical pipes installed to 
connect the new drains to the existing lines.

B. Install insulation on the undersides of the new drains. 

C. Install white PVC fitting and drain bowl covers, and wrap the joints between fitting 
covers and pipe insulation jackets with 3 inch wide white PVC tape. 

3.5 SITE LIGHTING BRACKETS AND CONDUIT

A. Install electrical fixtures, boxes and conduits in accordance with applicable electrical 
codes.

B. Remove, reposition and reinstall electrical conduit on top of new concrete pavers 
spaced a maximum of 5 feet on center. Fasten conduit to pavers with galvanized clips 
and stainless steel Zamac nail-ins.

C. Secure the fixtures to the parapet / building walls with galvanized brackets and 
stainless steel expansion bolts, positioned above the level of roof flashings, and as 
appropriate for the weight of the fixture.  

D. Repair or replace existing conduits, boxes or similar accessories which cannot be 
properly reset.  Install new fixtures only where specifically indicated.  

3.6 ROOF WALKWAY PADS AND CONCRETE PAVERS

A. Install walkway pads to provide a path 39 inches wide where shown on the drawings, 
and at all roof access points, i.e., ladders, doors and around all HVAC units. Fully 
adhere the walk pads and heat weld the perimeter of the pads to the roof surface. 

3.7 SNOW GUARD ASSEMBLIES  
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A. Install snow guard assemblies over solid wood blocking installed in place of the roof 
insulation. Install the cover board over the blocking. Install the brackets spaced 4 feet 
on center, and fasten each bracket plate to the underlying blocking with six #14, 3 inch 
long flat head stainless steel screws.  

B. Join pipe sections with couplings, and install end caps onto each end of all pipes.  
Secure each length of pipe with set screw collars or by inserting 3/16 inch cotter pins 
into holes drilled on each side of the center bracket.

C. Install ice flags spaced 8 inches on center. Keep ice flags 1/2 inch above the roof 
membrane. Install two flags between each pair of ribs. 

3.8 PAINTING

A. Scrape and wire brush roof top equipment, ladders, access doors and frames (both 
sides), the guard rail, and the vent pipes to remove loose and peeling paint and 
surface rust.

B. Install one coat of primer and two finish coats of paint using a brush or roller. Wait 24 
hours for each coat of paint to dry before applying the next coat.

C. Do not remove or paint over the manufacturer’s name plates.  

3.9 MISCELLANEOUS

A. Provide and install any sealants needed, where shown or required.

B. Perform mechanical and electrical work using skilled and licensed tradesmen. 

C. Provide new material, couplings, transition pieces, blocking, fasteners and the similar 
accessories needed to complete the work.

3.10 CLEANING, PROTECTION AND WATERTIGHTNESS

A. Inspect the interior and exterior of the building and grounds, and submit a written 
report with photos to document any pre-existing leakage or damage, prior to 
performing any work.

B. The Owner will conduct a similar inspection at the completion of the work, and the 
Contractor will be charged for all leaks and damage that weren’t documented in the 
Contractor’s report, or repaired to the Owners satisfaction at the Contractor’s expense.

C. Provide any equipment, material and labor necessary to protect the site, the building, 
its contents and occupants, pedestrians, and surrounding landscaped and paved 
areas from damage due to the construction work or from inclement weather during 
construction.
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D. Do not perform work during inclement weather. Protect incomplete work and the 
building from damage by inclement weather - which may occur unexpectedly. Make all 
work areas watertight at the end of each day's work.

E. Clean up all litter, refuse, rubbish, scrap materials and debris at least twice a day; at 
noon and at the end of the work day, so the roof and site are neat, orderly and 
workmanlike. Place the debris in a dumpster, and remove the dumpster from the site 
as soon as it is full or no longer being used.  

F. Carefully and thoroughly clean the entire roof to remove all residual debris when all 
work is complete.  After cleaning the roof, thoroughly clean all drain sumps, drain 
lines, leader heads and leaders. Do not allow debris to enter the drainage system.

END OF SECTION
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