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The Putnam Valley Central School District will receive individual sealed bid proposals before 
11:00 AM on July 26, 2022 for:

COVID-RELATED CAPITAL PROJECTS
AT

PUTNAM VALLEY ELEMENTARY SCHOOL
PUTNAM VALLEY ELEMENTARY SCHOOL MODULAR BUILDING

PUTNAM VALLEY HIGH SCHOOL
PUTNAM VALLEY TRANSPORTATION FACILITY

Bid No. 2022-23-07

The District will receive the proposals at the Business Office, 171 Oscawana Lake Road, Putnam 
Valley, NY, 10579, and at that time and place any and all such proposals that have been received 
in accordance with the terms hereof will be publicly opened and read aloud.

The District invites bidders to bid on the work described in the Bid Documents that falls within the 
following bid packages:

Bid Package # Trade

GC General Construction (Single Prime Contract)

See the Bid Documents for a further description of the scope of work.

Bidders must use the Bid Proposal Forms included with the Bid Documents in order to 
make their proposals, and each proposal must be made in accordance with those Forms.

Bidders may obtain the Bid Documents after 3:00 PM on June 27, 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 on July 13, 2022 at 3:00 PM at beginning at Putnam 
Valley High School, 146 Peekskill Hollow Road, Putnam Valley, NY 10579, outside the Main 
Entrance. After that, the meeting will proceed to Putnam Valley Elementary School.

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


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

Each proposal must be accompanied by a certified check payable to the Putnam Valley Central 
School District or by a Bid Bond for a sum equal to five percent (5%) of the bid, conditioned as 
set forth in the Instructions to Bidders.  All bid security, except those of the three low bidders will 
be returned within four days after proposals are submitted.  The bid security provided by the three 
low bidders will be returned after the execution of the Trade Contract.

The District will require the successful bidder to provide separate Performance and Labor & 
Materials Payment Bonds in the amount of the contract price and in the form specified in the Bid 
Documents. 

To the fullest extent allowed by law, the District reserves the right to reject bids that contain 
omissions, exceptions, or modifications, or in their sole discretion to waive such irregularities, or 
to reject any or all bids or to accept any bid which is in the best interest of the District.

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

All Requests for Information shall be sent in writing to KG+D Architects care of Sarah Davis, AIA, 
via email at sdavis@kgdarchitects.com.

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

Putnam Valley Central School District
COVID-Related Capital Projects
Bid Opening Date: 
Name of Bidder
Bid Package
"SEALED BID"

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

END OF ADVERTISEMENT

mailto:sdavis@kgdarchitects.com
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SECTION 00 21 00

CONTRACT REQUIREMENTS AND BID PROPOSAL FORMS

PART 1 - INVITATION & INSTRUCTIONS

Project: COVID-Related Capital Projects

Project Location: Putnam Valley Elementary School, ES Modular Building & 
Transportation Building  
171 Oscawana Lake Road, Putnam Valley, NY 10579

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: Walter P. Hauser, AIA
914.666.5900 x252
whauser@kgdarchitects.com 

Bid proposals must be submitted on the attached form with all blanks filled in. 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. 

A pre-bid inspection is scheduled for July 13, 2022, at 3:00 PM. Contractors shall meet at the 
Putnam Valley High School main entrance, 146 Peekskill Hollow Road, Putnam Valley, NY 
10579. 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 days.

Proposals are to be submitted to the office of the Owner at the address listed above prior to 
11:00 AM, on July 26, 2022.

The Non-Collusive Certification and the Indemnification and Hold Harmless Clause on the bid 
proposal form must be signed, as well as one of the two Iran Divestment Act Certifications for a 
bid proposal to be considered complete.

mailto:whauser@kgdarchitects.com
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PART 2 – BID PROPOSAL FORM

Putnam Valley COVID-Related Capital Projects

Name:

Street Address: 

Municipality / State / Zip Code: 

Telephone / Email:

Contact Person (printed name and title):

The undersigned acknowledges the receipt of the following addenda, but agrees that it is bound 
by all addenda whether or not listed herein:

Addendum Number Date of Addendum
________________ _______________
________________ _______________
________________ _______________

Single Prime Base Bid:  

All work shown in the drawings with the exception of alternates listed below:

The total amount for the work is:

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

Authorized Signature: _________________________________________________________
(Print Name/Title) (Sign)

Alternates:  

ALTERNATE NO. 1:  All Work at the Transportation Building 

ADD                                                                                                    Dollars ($______________)

                                       (Written in Words)
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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: _________________________
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OR
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 the 
following insurance coverage 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. Self-Insurance Retention – not greater than $25,000.

2. Builders Risk Insurance may be provided by the Owner to cover cost of all changes, 
alterations or modifications.

3. Cancellation Notice - All insurance certificates shall state that the policy will not be 
canceled nor coverage thereunder be reduced or limited without thirty (30) days prior 
written notice to the Owner. It shall further state that a similar thirty (30) days prior 
written notice will be given to the Owner prior to the expiration of the policy if renewal 
coverage is to be refused or such coverage is to be reduced on renewal. Such 
certificates shall show the name and address of the insured successful bidder, the 
policy number, the type of coverage, the inception and expiration dates, and it shall 
clearly state what, if any, coverages are excluded by endorsement or otherwise 
excepting such as appear in the standard printed policy itself. The Owner reserves 
the right to make direct inquiry to the insurance carrier for an explanation of 
coverages and the successful bidder agrees to assist in obtaining any such desired 
information.

4. Insurance Coverage Requirements: Refer to 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 
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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
Refer to Section 00 46 43 Wage and Hour Rates.

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.  
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.  



24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

002100 - 9 Contract Requirements / Bid Proposal Forms

J.  Scope
This project involves installation of a water treatment system at Putnam Valley 
Elementary 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:

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.

http://www.emsc.nysed.gov/facplan
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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.

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. 
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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
Previous 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
Previous testing performed by the Owner has indicated lead paint 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:

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 
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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 45 days after NTP

Substantial Completion: 01 August 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. 

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

http://www.hud.gov/offices/lead/guidelines/hudguidelines/
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00 46 43 - 1 Wage Rates

SECTION 00 46 43

WAGE AND HOUR RATES

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

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

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

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

on the attached page.

The "Request for Wage and Supplement Information" (PW 39) you have submitted has 
been accepted, and a Prevailing Rate Case Number (PRC# 2022003712 - PVCSD 
COVID-Related Cap. Proj.) 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=1530254 or copy 
and paste into your browser

https://apps.labor.ny.gov/wpp/publicViewProject.do?method=showIt&id=1530254
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�����������	������

5(-9!+

���������������



������������	
��


�����
�
��������������������������� ��!��������"��#����$#��������%�����&���

'()*+

,

-'-./01234(*.-5678.9.:65;.<=0>34>?@.-56;8.9.:66;A+.BCDEFGHIJKLKMNOPQKMNRMQKMNRSQKMNPMQKMNPOQKMNPPQKMNTUQKMNTVQKMNTSQKMNSTQKMNNTQKWUUTKXYZKWUMTK[EK\I]K
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]_Xk̂X̀_a�î]̂\X�eg_eX]_X�ukh][b]g[iXt_a�î]g_bX_ZX]ĉX̂b]gêXd_efjX]ĉXt_b]e[̀]_eXhc[iiX[̀cĝ�̂X�ukh][b]g[iX
t_a�î]g_bX_ZXhùcX�_e]g_bhXk̈X]ĉXZ_ii_©gbmX\[]̂h�

°�±{~�}p�²p³�±́ wxyz{|}{~|�p������{~�}pµ|{�
XX¶l

opqrvrvpYZX]ĉXt_b]e[̀]_eXZ[gihX]_X[̀cĝ�̂X�ukh][b]g[iXt_a�î]g_bX[hX�e_�g\̂\XgbX]cghX�̂ ]̀g_bX«n¬jXig·ug\[]̂\X\[a[m̂hjXgZX
[b̈jXhc[iiXk̂X[hĥhĥ\X[hXĥ]XZ_e]cXgbX�̂ ]̀g_bX¬ņn

¹º»¼�½¾pvppp�¿À»º¹�»pwÁÂ
opvr�XsĉXÃ©b̂eXhc[iiX�[̈X]ĉXt_b]e[̀]_eX]ĉXt_b]e[̀]X�uaXgbX̀ueêb]XZub\hXZ_eX]ĉXt_b]e[̀]_eÄhX�̂eZ_ea[b̀ X̂_ZX]ĉX
t_b]e[̀]nXsĉXt_b]e[̀]X�uaXhc[iiXk̂X_b̂X_ZX]ĉXZ_ii_©gbm�
��������������������������¢£

¤$p¥p$¦ �]g�ui[]̂\X�uajXgbX[̀ _̀e\[b̀ X̂©g]cX�̂ ]̀g_bX¬n«Xk̂i_©

�Å���Æ�������������£
�Ç�������������������������È�É����������Ê�������Ë¢ÌÉ�Ë¢Ë����Ë¢Í�����Î¢£

opvrqXsĉX�]g�ui[]̂\X�uaXhc[iiXk̂XXXXXXX�_ii[ehX[b\XÏÏÐ®Xt̂b]hXXÑÒXnXXÓjXhuk�̂̀]X]_X[\\g]g_bhX[b\X\̂\ù]g_bhX[hX
�e_�g\̂\XgbX]ĉXt_b]e[̀]X�_̀uâb]hn

opvrqr�XsĉX�]g�ui[]̂\X�uaXghXk[ĥ\Xu�_bX]ĉXZ_ii_©gbmX[i]̂eb[]̂hjXgZX[b̈jX©cg̀cX[êX\̂h̀egk̂\XgbX]ĉXt_b]e[̀]X
�_̀uâb]hX[b\X[êXĉêk̈X[̀`̂�]̂\Xk̈X]ĉXÃ©b̂e�
�Ê����������Ô���������������������¡���������¡��������������������¢�Õ¡�����������Æ����������������Ô�����������������
ÖÎ��������������������������������Ô���×Ô���������������Ô������¡������ØÆ�������É���������������Ô����¡��Ô���������
��������������Î��Æ��������Ô���¡���������������������Î������������Ô����������¢£

opvrqrqXÙbg]X�eg̀̂hjXgZX[b̈�
�Õ�����¡ ������������������������Ô������������������×Ô����� ������������É��¡��� É����Î���������Ô����������Î�������
����������¢£

¼{�� Á}~{zp|}Úp½~�~{|{~�}z °±~Û�p��±pÁ}~{pÜÝÞrÞÞß

opvrqrvXlii_©[b̀ ĥjXgZX[b̈jXgb̀iu\̂\XgbX]ĉXh]g�ui[]̂\Xhua�
�Õ�����¡ ����������Î����¢£
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WXYZ [\]̂Y

_̀abàcdeX̀df̀XgỲhd\ì[jkècdlX\m̂Xd\nèoYỲp̀qrs̀tuvw
xyz{z|{z}~����������
_̀ab�̀cdeX̀df̀XgỲhd\ì[jkècdlX\m̂Xd\nèoYỲh]Xg̀m̀�km\mlXYY�̀�m�]ZkZ̀[\]̂Ỳp̀qrs̀tuvw

_̀ab�̀���������������������������
x����{����{���z��� ¡��¢�¢¡���£¡{��¢¤¥¢�z�����z�z|��¦�¢£�z�§̈�

��

©ªsWc«v̀�̀`̀[©¬�vqs
_̀�b̀[\d®\Yeè[m̄ZYlXe
_̀�bb�°������±²��³±±́�µ���²����²¶�·���������̧��������²��¹��³¶µ¹���µ��̧���¹��º²��¶�µ�²¶�����º�¶����µ������²¶�
·��������������̧���¹��³¶µ¹���µ����¹��»¼��¶��¹�́́���½��±¶²�¶����±��������²���µµ²����²���¹��º²��¶�µ��¾����²��¹��
º²��¶�µ�²¶����±¶²¿�����̧�́²¼������́��¼¹�¶������¹��º²��¶�µ��À²µ������Á�

_̀�bbÂ�Ã¹��±�¶�²��µ²¿�¶���̧����µ¹�³±±́�µ���²���²¶�·��������¹�́́�̧��²���µ�́����¶��²��¹��������²���¹��́��������²���¹��
�²��¹Á

_̀�bba�·¶²¿������¹������³±±́�µ���²���²¶�·����������¶�µ��¿���̧���¹��³¶µ¹���µ���²��́���¶��¹����¹���ÄÅÄÃÆÆÇÃÈ�ÉÊË�¹Ì��
����²�����²��¹���¹��»¼��¶��¹�́́���½��±�������²���¹��µ�¶���������²�����²��¹��º²��¶�µ�²¶��²��́���¶��¹����¹���ÃÆÇÃÈ�
ÉÊÍ�¹Ì������²���¹���Ç�Î����²��¹Á�Å�����³±±́�µ���²���²¶�·����������¶�µ��¿���̧���¹��³¶µ¹���µ������¶��¹���������Î����̧²¿���
±��������¹�́́�̧�������̧���¹��»¼��¶��²��́���¶��¹����ÃÈÅÏÃÐ��É��ÑÍ��Ì����������¶��¹��³¶µ¹���µ��¶�µ��¿����¹��³±±́�µ���²��
�²¶�·������Á
xÒ���{z�¦���z���¡{��¡ z���zÓ���z§�{�¤¥¢{��}z§�����Ó¢�~¢��z� �{�z¢��}�{¢¡��¡£��¢��̈�

_̀�bb��Ä²¶���µ¹�±¶²�¶����±������������±¶�²¶��²�¾�̧�������́�º²�±́���²��²���¹��Ô²¶½���¹��»¼��¶�����¼��¹¹²́��
¶����������¶²���¹��±�������²�¹�¶¼������������²́́²¼��
x����{��z�}�{ ���z|��¡{�z�¡¥����¡�Õ��Ó¢�~~����z��{��z¢�z|��£{¡���z ~�Ö}}�¢ z�¢¡��£¡{�yz§�����z���z�§���{���£¡{�
{��¥ �¢¡��¡£�{��z¢�z|���¥{¢�|��~�� ¡¥{���¡£��~��×¡{Ø̈�Ù~��z�¡¥���¡£�{��z¢�z|���z§�Õ���¢�¢����Õ§�|¡Ú�{�¢�|��zÓ̈�

Ä�¿��±�¶µ����ÉËÛÌ���²�¶���µ��²�����

_̀�bb��·������������������±��������¶��¹��º²��¶�µ���¹�́́�̧��¶�����¶�����¶²���¹�������±������������������¹��¶�����������
�̧́²¼��²¶�����¹���̧���µ���¹�¶�²�������¹��́���́�¶����±¶�¿��́�����¶²��������²����������¹��±́�µ��¼¹�¶���¹��·¶²Ü�µ�����́²µ����Á
xyz{z|{z}~����������

_̀�bẦo]lmj̀[m̄ZYlX
_̀�bÂb�Ä���́�±��������µ²������������¹������¶����±����̧�́��µ��²���¹��º²��¶�µ��¾�����¹�́́�̧�������̧���¹��»¼��¶��²��¹��
º²��¶�µ�²¶�¼¹��

b �¹��º²��¶�µ�²¶�¹�����́́��±�¶�²¶�����¹��º²��¶�µ���Îµ�±���²¶��¹��º²��¶�µ�²¶Ý��¶��±²���̧�́�����²�µ²¶¶�µ��
Ô²¶½����±¶²¿��������¾�µ��²��ÊÞÁß�������²���������²�¹�¶�¶����¶����������������¼¹�µ¹��Î�����̧��²�������́�
±������à�

bÂ �¹��º²��¶�µ�²¶�¹�����̧�������������́��µµ²��������²¶��¹��º²���²���¹��Ô²¶½��¼¹�¶��±����������²���¹��̧�����
²���¹��º²���²���¹��Ô²¶½�¼��¹�²¶�¼��¹²�����á��¶�������â�Î�����·¶�µ�à����

ba ������́�º�¶����µ�����²¶�·�������¹���̧�����������̧���¹��³¶µ¹���µ������µµ²¶���µ��¼��¹�¾�µ��²��ÊËÁãÁÊÁ

_̀�bÂbÂ�Ã¹��»¼��¶Ý������́�±��������²��¹��º²��¶�µ�²¶��¹�́́�̧��������²�́���¶��¹���ÑÍ����������¶��¹��������µ��²���¹��
³¶µ¹���µ�Ý������́�º�¶����µ�����²¶�·������Á

©ªsWc«v̀�̀`̀wWu[tsv̀ªvur«tsWrq
_̀�b̀ä]l�]l®̀w]eåkXỲªYedjkX]dl
Ä²¶�����µ́������̧Ü�µ���²��̧����²��¶��²́¿���̧����������²��±�¶�������²�¾�µ��²��ßÊÁË���¹�����¹²��²��̧����������±����
¶��²́���²���¹�́́�̧������²́́²¼��
xæ~� Ø��~��z}}{¡}{¢z���Õ¡ç̈�
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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\[̂c[X]_̂f]̂qt[]ee]t̂[jqbb[o][eqYXb[qe[tcY_q_̂]Ŷ[jq̂f[̂f][qŶ]Ŷ[
]xah]__]Z[qY[̂f][vcŶhXt̂[�ctg̀ ]Ŷ_z
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WXYZ[\]̂__̂^̂ 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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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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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

�����������������������������������������
��������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

 ¡¢£¤¥¦��§���£̈�©¡ ̈¤¦� ̈ª�«¬̈ª�
���§���¤�����������£��������
���§����ZWXYZ[\]̂_̀â\_ZbX̀ccZen_aX̀bYZ̀]jZd̀h]̂̀h]Zh]bn_̀]aYZ\pẐXYẐfeYbZ̀]jZchdĥbZ\pZch̀ohcĥfiZa\]̂̀h]h]kẐXYZ
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±

ZZ
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
XY_YofZ̀k_YYbẐ\ZYppYâǹ ŶẐXYZ]̀dh]kZ\pẐXYŹµ¶·̧¹º»̧¼¼½¾º¿½·¶À̧¼ºÁÂÃÄÄ¼ºÅÆÇ¶ÀÆÂ¶Z̀bZ̀]Z̀jjĥh\]̀cZh]bn_YjZ\]ẐXYZ
[\]̂_̀â\_}bZh]bn_̀]aYZe\chahYbiZgĥXẐXYZYzaYêh\]Z\pZ�\_yY_b}Z[\deY]b̀̂h\]Z̀]jZ³ÈsZ�hb̀ohcĥfZ�]bn_̀]aYr

���§������²WXYZe\chafZ]̀dh]kẐXYZ{g]Y_Z̀bZ̀]Z̀jjĥh\]̀cZh]bn_YjZbX̀cc±
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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
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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[_



�����

�

�����	
��������������������	�������������������������� !"#$%$&'()*$&'+&*$&'+,*$&')&*$&')(*$&'))*$&'-.*$&'-/*$&'-,*$&',-*$&''-*$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((G0)$H5$�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

�W

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_
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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]
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�_̀]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�
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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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B2C4=I32,/4,J4320H4?,FIEC>342=H4

=??C?40>J,/E=30,>4>CC?C?4J,/403H4

F,E-qC30,>n4B2C4=I32,/4E=.4=qH,4

2=vC4/Cv0HC?432C43Co34,J432C4,/010>=q4

DGD4H3=>?=/?4J,/En4D>4wxxyzy{|}~�|x~

����zy{|}~���{�z~32=34>,3CH4=??C?4

0>J,/E=30,>4=H4fCqq4=H4/Cv0H0,>H43,432C4

H3=>?=/?4J,/E43Co340H4=v=0q=AqC4J/,E4

32C4=I32,/4=>?4H2,Iq?4AC4/Cv0CfC?n4D4

vC/30F=q4q0>C40>432C4qCJ34E=/10>4,J4320H4

?,FIEC>340>?0F=3CH4f2C/C432C4=I32,/4

2=H4=??C?4>CFCHH=/.40>J,/E=30,>4

=>?4f2C/C432C4=I32,/42=H4=??C?43,4,/4

?CqC3C?4J/,E432C4,/010>=q4DGD43Co3n

B20H4?,FIEC>342=H40E-,/3=>34qC1=q4

F,>HC�IC>FCHn4+,>HIq3=30,>4f0324=>4

=33,/>C.40H4C>F,I/=1C?4f0324/CH-CF34

3,403H4F,E-qC30,>4,/4E,?0J0F=30,>n

D>.4H0>1Iq=/4/CJC/C>FC43,4+,>3/=F3,/:4

�I/C3.:4lf>C/4,/4,32C/4-=/3.4H2=qq4AC4

F,>H0?C/C?4-qI/=q4f2C/C4=--q0F=AqCn
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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·±¬¡»̧¡
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sat̀degìegbdildeghcabggggeiogk]ggggfggg

gg
uvwxyz{|ywz}{~}�z�x|��{�� u��{��

�� gg

u��yx�~~� u��y���

gg
u��z�y�� u��{��

�� gg

u��yx�~~� u��y���



������������	
��
�

�������
������������

���� 

!

"�"#$%&'()��#"*+,-#.#,/+/#012()��#3%�4 #56789:7;<=>?8@?AB<BCB78DE89;=6<B7=BA #"FF#G�HI�J#G)J)GK)4 #L"MN�NOP#QI�J#"�"R##$%&'()��#�J#SG%�)&�)4#T2#U V #
W%S2G�HI�#X1Y#1�4#���)G�1��%�1F#QG)1��)J #U�1'�I%G�Z)4#G)SG%4'&��%�#%G#4�J�G�T'��%�#%[#�I�J#"�"R##$%&'()��\#%G#1�2#S%G��%�#%[#��\#(12#G)J'F�#��#J)K)G)#
&�K�F#1�4#&G�(��1F#S)�1F��)J\#1�4#Y�FF#T)#SG%J)&'�)4#�%#�I)#(1]�('(#)]�)��#S%JJ�TF)#'�4)G#�I)#F1Y 856<A8̂D=C:7?B8_>A8̀;D̂C=7̂8ab89@98ADEB_>;78>B8cdefgehi8
j58D?8cikifkficl8C?̂7;8m;̂7;8nDopqglfhqdpi8_6<=687r̀<;7A8D?8ifkcskfifit8>?̂8<A8?DB8ED;8;7A>u7o
UJ)G#N%�)JP8 vcfqifdhiglw

+

"$$�Q�xNV#"N$#$yXyQ�xNVP#

5678>CB6D;8DE8B6<A8̂D=C:7?B86>A8

>̂ 7̂̂8<?ED;:>B<D?8?77̂7̂8ED;8<BA8

=D:̀ u7B<D?o85678>CB6D;8:>b8>uAD8

6>z78;7z<A7̂8B678B7rB8DE8B678D;<{<?>u8

9@98AB>?̂>;̂8ED;:o89?8|}}~�~������}�

�����~�����������B6>B8?DB7A8>̂ 7̂̂8

<?ED;:>B<D?8>A8_7uu8>A8;7z<A<D?A8BD8B678

AB>?̂>;̂8ED;:8B7rB8<A8>z><u>au78E;D:8

B678>CB6D;8>?̂8A6DCû8a78;7z<7_7̂o898
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\]̂_̀ab_cdefghifdg_hej_klgbfmn_odpefqm_hej_rbsbghqqmn_tpej_faburbqsbrn_fabpg_abpgrn_bvbilfdgrn_hjupeprfghfdgrn_rliibrrdgr_
hej_hrrpwer_fd_fab_xyebg_fd_zhm_{dg_qhtdgn_uhfbgphqr_hej_b|lpzubef_{lgeprabj_{dg_lrb_pe_fab_zbg{dguheib_d{_fab_
cderfglifpde_cdefghifn_yapia_pr_peidgzdghfbj_abgbpe_tm_gb{bgbeibn_rltobif_fd_fab_{dqqdypew_fbgur}

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

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

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

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

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

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

�~ ahsb_rbef_h_cqhpu_fd_fab_klgbfm_�hf_fab_hjjgbrr_jbrigptbj_pe_kbifpde_���}

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

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

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

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

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

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

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

\]�_�udlefr_dybj_tm_fab_xyebg_fd_fab_cdefghifdg_lejbg_fab_cderfglifpde_cdefghif_rahqq_tb_lrbj_{dg_fab_zbg{dguheib_
d{_fab_cderfglifpde_cdefghif_hej_fd_rhfpr{m_iqhpurn_p{_hemn_lejbg_hem_iderfglifpde_zbg{dguheib_tdej}_�m_fab_cdefghifdg_
{lgeprapew_hej_fab_xyebg_hiibzfpew_fapr_�dejn_fabm_hwgbb_fahf_hqq_{lejr_bhgebj_tm_fab_cdefghifdg_pe_fab_zbg{dguheib_d{_
fab_cderfglifpde_cdefghif_hgb_jbjpihfbj_fd_rhfpr{m_dtqpwhfpder_d{_fab_cdefghifdg_hej_klgbfm_lejbg_fapr_�dejn_rltobif_fd_
fab_xyebg�r_zgpdgpfm_fd_lrb_fab_{lejr_{dg_fab_iduzqbfpde_d{_fab_ydg�}



�����

�

�����	
��������������������������	������������ !"#�$#%& &'&��()���!� &�!&%���**�+�,-�.�+.+/���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[

�

\]̂_̀abc̀defcgh̀ibjkk̀lmg̀nc̀kojnkc̀gm̀gbc̀pqlcfr̀skjotjlgìmf̀mgbcfìumf̀mnkovjgomlìmùgbc̀smlgfjwgmf̀gbjg̀jfc̀
elfckjgcx̀gm̀gbc̀smligfewgoml̀smlgfjwgỳabc̀pqlcf̀ibjkk̀lmg̀nc̀kojnkc̀umf̀gbc̀zjhtclg̀mùjlh̀wmigìmf̀c{zclicìmùjlh̀
skjotjlg̀elxcf̀gboì|mlxr̀jlx̀ibjkk̀bj}c̀elxcf̀gboì|mlx̀lm̀mnkovjgoml̀gm̀tj~c̀zjhtclgìgmr̀mf̀vo}c̀lmgowc̀ml̀ncbjkù
mur̀skjotjlgìmf̀mgbcfqoic̀bj}c̀jlh̀mnkovjgomlìgm̀skjotjlgìelxcf̀gboì|mlxỳ

\]̂̂ àbc̀defcgh̀bcfcnh̀qjo}cìlmgowc̀mùjlh̀wbjlvcr̀olwkexolv̀wbjlvcìmùgotcr̀gm̀gbc̀smligfewgoml̀smlgfjwg̀mf̀gm̀
fckjgcx̀ienwmlgfjwgir̀zefwbjic̀mfxcfìjlx̀mgbcf̀mnkovjgomliy

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

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

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

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

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

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

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

gbc̀zcfumftjlwc̀mùgbc̀smligfewgoml̀smlgfjwg�
�� gbc̀gmgjk̀jtmelg̀cjflcx̀nh̀gbc̀skjotjlg̀umf̀kjnmfr̀tjgcfojkìmf̀c�eoztclg̀uefloibcx̀jìmùgbc̀xjgc̀mùgbc̀

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

xjgc̀mùgbc̀skjoty

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

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

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

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

]̂_�n�v�qwq~pxqv|�nxvnxyq�n�v|�nptunp�nwvrrv{��

nn

�������� ��¡¢£�¤�¤�¥�¦¢§�̈¢¡��¤¤�©�¢ª�¦� �«ª�©¬¡� �¢̈��¤¤�¤���¡©�� �¢©®�¡�©®�ª�©®¢ �������¡�ª«�¢ª�©®���¢£�¡���«�̄°
�c±²³́�²c³̂́ µ̂¶³·±�·¶́¸ µ¹³º²»
�v��p|�� �¼¢¡�¢¡�©�����¦° �v��p|�� �¼¢¡�¢¡�©�����¦°

�q�|pxstu� �� �q�|pxstu� ��

½p�unp|�n¾qxru� nnnn ½p�unp|�n¾qxru� nnnn
���tu��� nn ���tu��� nn



������������	
��
�

�������
����������������

��� !

"

#�#$%&'()*� $#+,-.$/$-0,0$1*23&2)4�'*$5&�6!$789:;<9=>?@A:BACD>DED9:FG:;=?8>D9?DC!$#HH$2�IJ K$2*K*2L*6!$M#NO�OPQ$RJ�K$#�#S$$%&'()*� $�K$T2& *' *6$UV$
W!X!$Y&TV2�IJ $Z4[$4�6$�� *2�4 �&�4H$R2*4 �*K!$W�4( J&2�\*6$2*T2&6(' �&�$&2$6�K 2�U( �&�$&3$ J�K$#�#S$$%&'()*� ]$&2$4�V$T&2 �&�$&3$� ]$)4V$2*K(H $��$
K*L*2*$'�L�H$4�6$'2�)��4H$T*�4H �*K]$4�6$[�HH$U*$T2&K*'( *6$ &$ J*$)4̂�)()$*̂ *� $T&KK�UH*$(�6*2$ J*$H4[!:78>C:_F?E<9AD:̀@C:a=F_E?9_:bc:;B;:CFGD̀@=9:@D:
defghfih:j7:FA:dklkglgkdm:EA_9=:n=_9=:oFpqrsmghreqk:̀8>?8:9ta>=9C:FA:kgldilgkgku:@A_:>C:AFD:GF=:=9C@v9p
WK*2$O& *KQ: wdrrerqhmemx

,

#%%�R�yOX$#O%$%zZzR�yOXQ$

789:@ED8F=:FG:D8>C:_F?E<9AD:8@C:

@__9_:>AGF=<@D>FA:A99_9_:GF=:>DC:

?F<av9D>FAp:789:@ED8F=:<@c:@vCF:

8@{9:=9{>C9_:D89:D9tD:FG:D89:F=>|>A@v:

;B;:CD@A_@=_:GF=<p:;A:}~~���������~�

�����������������D8@D:AFD9C:@__9_:

>AGF=<@D>FA:@C:̀9vv:@C:=9{>C>FAC:DF:D89:

CD@A_@=_:GF=<:D9tD:>C:@{@>v@bv9:G=F<:

D89:@ED8F=:@A_:C8FEv_:b9:=9{>9̀ 9_p:;:

{9=D>?@v:v>A9:>A:D89:v9GD:<@=|>A:FG:D8>C:

_F?E<9AD:>A_>?@D9C:̀89=9:D89:@ED8F=:

8@C:@__9_:A9?9CC@=c:>AGF=<@D>FA:

@A_:̀89=9:D89:@ED8F=:8@C:@__9_:DF:F=:

_9v9D9_:G=F<:D89:F=>|>A@v:;B;:D9tDp

78>C:_F?E<9AD:8@C:><aF=D@AD:v9|@v:

?FAC9�E9A?9Cp:�FACEvD@D>FA:̀>D8:@A:

@DDF=A9c:>C:9A?FE=@|9_:̀>D8:=9Ca9?D:

DF:>DC:?F<av9D>FA:F=:<F_>G>?@D>FAp

;Ac:C>A|Ev@=:=9G9=9A?9:DF:�FAD=@?DF=u:
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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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1

TO:
   
   
   

FROM:
   
   
   

PROJECT:

   
 

ISSUE DATE:  RFI No.   
  

 REQUESTED REPLY DATE:     
PROJECT NUMBERS:    /    COPIES TO:    

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

 

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

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

 

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

 

      

BY  DATE COPIES TO 

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

http://www.novapdf.com




24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

00 70 01 - 1 Waiver of Lien Form

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 - $

The undersigned, upon receipt of the above requisition payment hereby releases and discharges 
the Owner of and from any liability or obligation in any way related to or arising out of this project 
up to and including the date of this document.

The undersigned further covenants and agrees that it shall not in any way claim or file a 
mechanic's or other lien against the premises of the above designated project, or any part thereof, 
or against any fund applicable thereto for any of the work, labor, materials heretofore furnished 
by it in connection with the improvement of said premises.

The undersigned further warrants that, in order to induce the Owner to release this partial 
payment, they have paid all claims for labor, material, insurance, taxes, equipment, etc., 
employed in the prosecution of the work above, to date of this requisition.

The undersigned hereby releases and agrees to hold the Owner harmless from any and all claims 
in connection with the furnishing of such labor and materials, etc., for the construction of the 
aforementioned project.

The undersigned further guarantees that all portions of the work furnished and/or provided by 
them are in accordance with the contract and that the terms of the contract with respect to these 
guarantees will hold for the period specified in said contract.

IN WITNESS WHEREOF, we have executed under seal this release on the date below and to be 
legally bound hereby:

WITNESS: _____________________________ FIRM: _____________________________
BY: ___________________________________ DATE: _____________________________
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CORPORATE ACKNOWLEDGEMENT
State of

)SS.
)

County of

On the ______________ day of ______________, before me came ____________________ to 
me known and who by me being duly sworn did depose and say that he resides at 
___________________ _____________; that he is the officer of the said corporation executing 
the foregoing instrument, that he knows the seal of said corporation, that the seal affixed to said 
instrument is such corporate seal, that it was so affixed by order of the Board of Directors of said 
corporation and that he signed his name thereto by like order.

______________________________
   Notary Public

INDIVIDUAL ACKNOWLEDGEMENT
State of

)SS.
)

County of

On the ___________ day of _________________, before me came _________________ to me 
known and who by me being duly sworn did depose and say that he resides at 
________________________ ______________________________ that he is the individual who 
executed the foregoing instrument.

______________________________
   Notary Public

PARTNERSHIP ACKNOWLEDGEMENT
State of

)SS.
)

County of

On the _________________ day of ________________, before me came _________________ 
to me known and who by me being duly sworn did depose and say that he resides at 
___________________ ______________________; that he is the partner in the firm of 
______________________________ doing business under the name of 
_______________________________ and that he executed the foregoing instrument on behalf 
of said partnership.

______________________________
   Notary Public
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Section 00 70 02

Insurance Rider

(Supplement to Article 11 of Section 00 70 00, AIA A201-07 for Insurance Requirements for this Project)

Name of Insurance Producer:  

Name of Insured:  

The Contractor shall purchase and maintain during the life of the contract insurances as listed 
herein. This insurance must be purchased from a New York State licensed and admitted, A.M. Best 
Rated "A" or "A+" carrier. The Owner, the Architect, their Consultants and Subconsultants shall, with 
the exception of Worker's Compensation and Employer's Liability Insurance, be named as additional 
named insureds on a primary and non-contributory basis. Contractor must submit additional insured 
endorsements to the District for approval.

At least ten (10) working days prior to the commencement of the Work, the Contractor and all 
Subcontractors shall submit to the Owner, through the Architect, a Certificate of Insurance (AIA 
Form G705) or Accord 25-s showing evidence of insurance coverage as required by these 
documents. The standard Accord Form of Certificate of Insurance or insurance carrier certificate
will be acceptable for employer's liability, 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
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Coverage to include Broad Form Property Damage, Contractual Liability, 
Independent Contractors, and Personal Injury. No exclusion for XCU or 
hazards shall be endorsed to the Policy.

Products and Completed Operations Coverage to be kept in force for 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. 
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 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:
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a) Certificate Holder
b) Additional Names Insured, on a primary basis:
 Owner
 Architect
 Construction Manager, if applicable
 Consultant
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SECTION 02 41 19

SELECTIVE DEMOLITION AND ALTERATION WORK

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the selective demolition and alteration work as shown on the drawings and/or 
specified herein, including, but not limited to, the following:

1. Alterations, selective demolition and removals as noted on drawings and as 
required to accommodate new construction.

2. Removal of debris.

3. Protection of existing building and spaces to remain, and shoring of the structure 
as required for structural integrity and personal safety.

4. Temporary coverage passageways.

5. Patching and refinishing of existing surfaces damaged as a result of this work.

6. Protection.

1.3 QUALITY ASSURANCE

A. The Contractor shall comply with the requirements of all applicable Federal, State and 
local safety and health regulations regarding the demolition of structures including 
ANSI/NFPD 241-Building Construction and Demolition Operations.

B. The Contractor shall be responsible for any damage to any adjacent structures or 
buildings to remain.

C. Qualifications: Qualifications of Contractor for work of this Section shall not be less 
than ten (10) years of field experience in work of this nature.

D. Professional Engineering: The Contractor shall retain the services of a Professional 
Engineer licensed in the State of New York, who shall design and supervise installation 
of all underpinning and shoring.
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1.4 RELATED SECTIONS

A. Alteration and removal requirements for mechanical and electrical work - Mechanical 
and Electrical Sections.

1.5 SUBMITTALS

A. Schedule of Demolition Operations: Submit demolition procedures and operational 
sequence for Architect's review prior to start of work. Submit a written request to 
Architect well in advance of executing any cutting or alteration which affects:

1. The work of tying in or connecting to operational systems of the building, including 
electrical, mechanical and security systems.

2. The work of the Owner or any separate Contractor.

3. The structural value or integrity of any element of the project or of adjacent 
structures.

4. The integrity or effectiveness of weather-exposed and moisture-resistant elements 
or systems.

5. The efficiency, operational life, maintenance, or safety of operational elements or 
systems.

B. Notice of Differing Conditions: Submit a written notification if, during the work of 
demolition and cutting, conditions are discovered which significantly vary from those 
shown on the drawings. Do not commence work until approval of Architect.

C. Shop Drawings: Submit the following prior to starting work:

1. Submit for Architect's information shop drawings indicating location and typical 
construction details of temporary dustproof and weatherproof partitions.

2. Submit drawings of temporary structural shoring, bracing, framing or support, for 
the information of the Architect. Such drawings will be reviewed by the Structural 
Engineer for the effects of such temporary members on the structural elements to 
remain. These drawings shall include the reason for such temporary members, the 
location, the direction and magnitude of design reaction forces on existing 
structure, and details showing how these reaction forces will be applied to the 
existing structure.

a. Shop drawings shall be submitted with the Seal of the P.E. engaged by 
Contractor; P.E. must be licensed in the State of New York.

b. The Architect will receive acknowledgment for concepts shown. Such 
acknowledgments shall be of the concept only and not of actual capacities or 
structural design and shall not in any way diminish or limit the Contractor's 
responsibility for the quality and performance of the work and for protecting 
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existing structures and facilities.

1.6 SPECIAL PRECAUTION

A. Hazardous materials may be encountered during demolition operations including 
asbestos; comply with applicable regulations, laws, and ordinances concerning 
removal, handling, and protection against exposure or environmental pollution.

1.7 JOB CONDITIONS

A. Condition of Structure

1. The Contractor for the work of this Section shall be held to have visited the site, 
examined the premises, determined for himself the existing conditions, character 
of equipment and facilities needed for the performance of the work, and all matters 
which may in any way affect the work before submitting a bid.

a. Information regarding existing construction or conditions is based on 
available record drawings which may or may not truly reflect existing 
conditions. Such information is included on the assumption that it may be of 
interest to the Contractor, but the Architect, Owner and their consultants do 
not assume responsibility for its accuracy or completeness.

b. Notify the Architect if, during the course of demolition, conditions are 
discovered which significantly vary from those shown on the drawings. Do not 
proceed until authorized by Architect.

2. The Contractor shall accept the condition of the site and structures as found. The 
Architect and Owner assume no responsibility for condition of site or structures nor 
the continuation of the condition existing at time of bidding or thereafter.

B. Areas of building to be demolished or altered will be vacated and discontinued in use 
prior to the start of the work.

1. Surrounding areas of the building shall remain operational by the Owner.

C. Partial Removal

1. Items of savable value to the Contractor may be removed from the structure as the 
work progresses. Salvaged items must be transported from the site as they are 
removed.

2. Storage or sale of removed items on the site will not be permitted.

D. Explosives: The use of explosives will not be permitted.

E. Traffic

1. Conduct demolition operations and the removal of debris to ensure minimum 
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interference with roads, streets, walks and other adjacent occupied or used 
facilities.

2. Do not close or obstruct streets, walks or other occupied or used facilities without 
permission from authorities having jurisdiction. Provide alternate routes around 
closed or obstructed traffic ways if required by governing regulations.

F. Utilities

1. Refer to Division 22 and 26 of the specifications for special requirements 
concerning utilities and services.

2. Maintain any existing utilities required to remain; keep in service and protect 
against damage during demolition operations.

3. Do not interrupt existing utilities serving occupied or used facilities, except when 
authorized in writing by authorities having jurisdiction. Provide temporary services 
during interruptions to existing utilities, as acceptable to the governing authorities.

4. Disconnect and seal any abandoned utilities before starting demolition operations. 
Coordinate all work with local utility companies having jurisdiction.

1.8 SCHEDULING

A. Before commencing any alteration or demolition work, submit for review by the 
Architect, and approval of the Owner, a schedule showing the commencement, the 
order, and the completion dates for the various parts of this work.

B. Before starting any work relating to existing utilities (electrical, sewer, water, heat, gas, 
fire lines, etc.) that will temporarily discontinue or disrupt service to the structures to 
remain, notify the Architect and the Owner 7 days in advance and obtain the Owner's 
approval in writing before proceeding with this phase of the work.

PART 2 PRODUCTS

Refer to Part 3 - Execution, for Product Requirements 

PART 3 EXECUTION

3.1 PROTECTION

A. Take full precautions to protect workmen, passersby or any other persons from falling 
debris and other hazards of demolition operations.

B. Execute demolition work to ensure protection of existing portions of building to remain 
against damages which might occur from falling debris or other cause. Do not interfere 
with use of adjacent occupied buildings and areas. Maintain free, safe passage to and 
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from occupied adjacent buildings.

C. Materials Placement: Do not load structure with weight that will endanger, overload or 
cause excessive deflection of the existing structure, or that will damage finished 
surfaces adjacent to and/or supported by the existing structure, except portions being 
removed.

D. Construction Operations: Do not employ any construction operation, equipment or 
vehicles that will endanger, overload or cause excessive deflection of the existing 
structure, or that will damage finished surfaces adjacent to and/or supported by the 
existing structure, except portions being removed.

E. Take precautions to guard against movement, settlement, damage, or collapse of any 
part of building, sidewalks, adjacent property or street passages; be liable for any such 
movement, settlement or collapse. If such damage does accidentally occur, Contractor 
shall repair promptly at no cost to Owner.

F. Provide the necessary safeguards to prevent accidents, to avoid all necessary hazards 
and protect the public, the work and property at all times, including Saturdays, 
Sundays, and holidays.

G. Be responsible for any and all damages which may arise or occur to any party 
whatsoever by reason of the neglect in providing proper lights, guards, barriers, or any 
other safeguards to prevent damage to property, life and limb.

H. Make such explorations and probes as are necessary to ascertain any required 
protective measures before proceeding with demolition and removal. Give particular 
attention to shoring and bracing requirements so as to prevent any damage to existing 
construction.

1. Provide interior and exterior shoring, bracing, or support to prevent movement or 
settlement or collapse of structures to be demolished and adjacent facilities to 
remain. The Contractor's Professional Engineer shall advise on bracing, shoring, 
underpinning, or other structural requirements. The Contractor shall bear all 
responsibility for prevention of movement or other structural fault.

2. The Contractor shall restore, by repair or otherwise, the portions of structure or 
their contents altered by the Contractor in furtherance of his underpinning and 
support operations. Restoration shall be completed to the conditions which existed 
prior to the start of the work. Any damage caused by inadequate support shall also 
be restored by the Contractor at no cost to the Owner.

I. Provide, erect and maintain catch platforms, lights, barriers, weather protection, 
warning signs, and other items as required for proper protection of the workmen 
engaged in demolition and alteration operations, occupants of the building, public and 
adjacent property. Any damage caused by the Contractor's operations shall be 
promptly repaired by the Contractor at no cost to the Owner.



24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

02 41 19 - 6 Selective Demolition

J. Provide and maintain temporary protection of the existing structure designated to 
remain where demolition, removal, and new work are being done, connections made, 
materials handled, or equipment moved.

K. Take necessary precautions to prevent dust and dirt from rising. Protect unaltered 
portions of the existing building affected by the operations under this Section by 
dustproof partitions and other adequate means.

L. Provide adequate fire protection in accordance with local Fire Department 
requirements.

M. Do not close or obstruct walkways, passageways, or stairways. Do not store or place 
materials in passageways, stairs, or other means of egress. Conduct operations with 
minimum traffic interference.

N. Be responsible for any damage to the existing structure or contents by reason of the 
insufficiency of protection provided.

O. Erect temporary covered passageways at street level as required by authorities having 
jurisdiction.

P. Promptly repair damages caused to adjacent facilities by demolition operations at no 
cost to the Owner.

Q. Provide and maintain weather protection at exterior openings so as to fully protect the 
interior premises against damage from the elements until such openings are closed by 
new construction.

3.2 INSPECTION

A. Verify that areas of demolition work are protected and that temporary dustproof 
partitions have been installed.

B. Verify that construction to be removed is not load bearing or has been properly braced, 
framed or supported.

C. Inspect existing conditions of the project, including elements subject to damage or to 
movement during demolition and cutting.

D. After uncovering work, inspect the conditions affecting the installation or performance 
of the work.

1. Report differing or questionable conditions to the Architect in writing; do not 
proceed with the work until the Architect has provided further instructions.

3.3 PREPARATION

A. Provide adequate temporary support as necessary to assure the structural value or 
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integrity of the affected portion of the work

B. Provide devices and methods to protect other portions of the project from damage.

C. Pollution Controls

1. Use water sprinkling, temporary enclosures, and other suitable methods to limit the 
amount of dust and dirt rising and scattering in the air to the lowest practical level. 
Comply with governing regulations pertaining to environmental protection.

a. Do not use water when it may create hazardous or objectionable conditions 
such as ice, flooding, and pollution.

2. Clean adjacent structures and improvements of dust, dirt and debris caused by 
demolition operations. Return adjacent areas to condition existing prior to the start 
of the work.

3. Provide drainage for temporary water use.

3.4 DEMOLITION AND CUTTING

A. Selectively demolish existing construction in conformance with the drawings and these 
specifications.

1. Execute cutting and demolition by methods which will prevent damage to other 
work and will provide proper surface to receive installation of work by others and 
patching of finish surfaces.

2. Do all cutting or removal so as to leave neat, true, plumb and square edges, at 
edges to remain. Use carborundum or diamond saw equipment for cutting 
masonry, concrete and stonework, where edges or surfaces are to remain.

3. Do not cut or remove construction which might weaken or impair the structural 
integrity or strength of the structural framing or support systems which are to 
remain.

4. Demolish and remove materials as shown on the drawings without damage to the 
remaining parts of the structure or mechanical/electrical/utility systems.

5. Remove materials so as to not impose excessive loads in supporting walls, floors 
or framing and so as not to damage remaining undemolished portions of the 
structure.

6. Where portions of structures are to be removed, remaining portions shall be 
protected from damage and prepared to fit new construction. Damage to portions 
of structures to remain shall be repaired.

7. Reinforcing steel in existing structures shall be left in place, cleaned and aligned to 
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provide tie with new work.

8. Existing waterproofing systems and flashings shall be carefully exposed and 
protected to maintain workable conditions of fitting new work with existing 
construction.

9. Proceed with demolition in a systematic manner.

10. Demolish concrete and masonry in small sections.

11. Remove structural framing members and lower to ground by means of hoists, 
derricks, or other suitable methods.

B. Shoring

1. Design, provide, erect and maintain necessary temporary shoring, bracing, 
framing, or support where load bearing structural or supporting members are 
removed or weakened by cuts or openings or are subject to damage from 
demolition operations, and otherwise as required for safety or to protect finish 
surfaces from damage.

2. Construction and adequacy of the shoring shall be the entire responsibility of the 
Contractor. Any damage caused by the inadequacy of the shoring or other

support shall be the responsibility of the Contractor to remedy at no additional 
expense to the Owner.

3. Shoring and bracing shall remain until new structural framing and/or supports are 
installed. Coordinate operations fully with other trades.

4. Be ready at any time to promptly provide, add to, or strengthen temporary shoring, 
bracing, or support for existing work, in case existing construction begins to show 
signs of structural stress.

3.5 WORKMANSHIP STANDARDS FOR ALTERATION AND REMOVAL WORK

A. Cut, remove, alter, temporarily remove and replace, or relocate existing work as 
required for performance of the work. Perform such work required with due care, 
including shoring and bracing.

B. Coordinate patching involving the various trades whether or not specifically mentioned 
in the respective specification Sections.

C. Materials or items demolished and not designated to become the property of the 
Owner or to be reinstalled shall become the property of the Contractor and shall be 
removed from the Owner's property.

D. Execute the work in a careful and orderly manner, with the least possible disturbance 
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to the public and to the occupants of the adjacent buildings.

E. In general, demolish masonry in small sections. Where necessary to prevent collapse 
of any construction, install temporary shores, struts, or bracing.

F. Materials to be removed by existing elevators shall be put in enclosed containers.

G. Where existing equipment and/or fixtures are indicated to be reused, repair such 
equipment and/or fixtures and refinish to put in perfect working order. Refinish as 
directed.

H. Cut out embedded anchorage and attachment items as required to properly provide for 
patching and repair of the respective finishes.

I. Confine cutting of existing roof areas designated to remain to the limits required for the 
proper installation of the new work. Cut and fold back existing roofing. Cut and remove 
insulation and related items. Provide temporary weathertight protection as required 
until new roofing and flashings are installed. Consult the Owner to ascertain if existing 
guarantee bonds are in force and execute the work so as not to invalidate such bonds.

J. Where utilities are removed, relocated or abandoned, cap, valve, plug, or by-pass to 
make complete and working installation.

K. Restore existing pipe and duct coverings damaged by work under this Contract to 
original undamaged condition.

L. Immediately restore to service and repair any damage caused by Contractor's 
workmen to existing pipe and conduits, wires, cables, etc., of utility services or of fire 
protection systems and communications systems which are not scheduled for 
discontinuance or abandonment.

M. Upon completion of contract, deliver work complete. Damage that may be caused by 
Contractor or Contractor's workmen to existing structures designated to remain, 
grounds, and utilities shall be repaired by Contractor and left in as good condition as 
existed prior to damaging.

N. Restore finish work of floors, walls, and ceilings remaining in place but damaged or 
defaced because of demolition or alteration work to condition equal that which existed 
at beginning of work under this Contract.

O. Where alteration or removals expose damaged or unfinished surfaces or materials, 
refinish such surfaces or materials, or remove them and provide new or salvaged 
materials to make continuous surfaces uniform.

P. Perform new work and restore and refinish existing work in conformance with 
applicable requirements of the specifications, except as follows:
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1. Materials for use in repair of existing surfaces, but not otherwise specified, shall 
conform to the highest standards of the trade involved, and be in accordance with 
approved industry standards, and shall be as required to match existing surfaces.

2. Workmanship for repair of existing materials shall, unless otherwise specified, be 
equal to similar workmanship existing in or adjacent to the space where the work is 
being done.

3. Installation of salvaged items where no similar items exist shall be done in 
accordance with the highest standards of the trade involved and in accordance 
with approved shop drawings.

Q. Materials or items designated to become the property of the Owner shall be as shown 
on the drawings. Remove such items with care and store them in a location at the site 
to be designated by the Owner.

R. Materials or items designated to be reinstalled shall be as shown on the drawings. 
Remove such items with care under the supervision of the trade responsible for 
reinstallation; protect and store until required. Replace materials or items damaged in 
their removal with similar new material.

S. The existing building shall not be used as a workshop. Neither shall the furnishings or 
equipment in any room be used as work benches. Should any damage occur during 
the progress of the work to any furniture, fixtures, equipment, or appurtenances 
therein, such damage shall be repaired, replaced or made good by the Contractor 
without extra cost to the Owner.

T. Where removing existing floor finish and base, remove all adhesive and leave floors 
and walls smooth and flush, ready to receive new finish.

U. Finish new and adjacent existing surfaces as specified for new work. Clean existing 
surfaces of dirt, grease and loose paint before refinishing.

3.6 DISPOSAL OF DEMOLISHED MATERIALS

A. General

1. Remove from the site debris, rubbish and other materials resulting from work of 
this Section.

2. Burning of removed materials from demolished structures will not be permitted on 
the site.

B. Removal: Transport materials removed from demolished structures and legally dispose 
of off-site. Pay any and all fees associated with disposal work. Leave the site in an 
orderly condition to the approval of the Architect.
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3.7 CLEANING UP

A. Remove debris as the work progresses. Maintain existing premises in a neat and clean 
condition.

END OF SECTION
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SECTION 033000

CAST-IN-PLACE CONCRETE
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes.

B. Related Requirements:

1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.
2. Section 321313 "Concrete Paving" for concrete pavement and walks.

1.3 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of 
the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and 
silica fume; materials subject to compliance with requirements.

B. W/C Ratio: The ratio by weight of water to cementitious materials.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials. Require representatives of 
each entity directly concerned with cast-in-place concrete to attend, including the 
following:

a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete manufacturer.
d. Concrete Subcontractor.
e. Special concrete finish Subcontractor.
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2. Review special inspection and testing and inspecting agency procedures 
for field quality control, concrete finishes and finishing, cold- and hot-weather 
concreting procedures curing procedures, construction contraction and isolation 
joints, and joint-filler strips, anchor rod and anchorage device installation 
tolerances, steel reinforcement installation, concrete repair procedures, and 
concrete protection.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.

C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, 
and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup 
spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical 
connections, tie spacing, hoop spacing, and supports for concrete reinforcement.

D. Construction Joint Layout: Indicate proposed construction joints required to construct 
the structure.

1. Location of construction joints is subject to approval of the Architect.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer, manufacturer, and testing agency.

B. Welding certificates

C. Material Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials
2. Admixtures
3. Form materials and form-release agents
4. Steel reinforcement and accessories
5. Fiber reinforcement
6. Waterstops
7. Curing compounds
8. Floor and slab treatments
9. Bonding agents
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10. Adhesives
11. Vapor retarders
12. Semirigid joint filler
13. Joint-filler strips

14. Repair materials

D. Material Test Reports: For the following, from a qualified testing agency:

1. Aggregates: Include service record data indicating absence of deleterious 
expansion of concrete due to alkali aggregate reactivity.

E. Formwork Shop Drawings: Prepared by or under the supervision of a qualified 
professional engineer, detailing fabrication, assembly, and support of formwork.

1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping 
formwork, shoring removal, and reshoring installation and removal.

F. Floor surface flatness and levelness measurements indicating compliance with 
specified tolerances.

G. Field quality-control reports.

H. Minutes of preinstallation conference.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified 
as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-
certified Concrete Flatwork Technician.

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C 94/C 94M requirements for 
production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities."

C. Testing Agency Qualifications: An independent agency, qualified according to ASTM C 
1077 and ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification 
program.

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength 
Testing Technician and Concrete Laboratory Testing Technician, Grade I. 
Testing agency laboratory supervisor shall be an ACI-certified Concrete 



24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

03 30 00 - 4 Cast-In-Place Concrete

Laboratory Testing Technician, Grade II.

D. Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 
1.4M.

1.8 PRECONSTRUCTION TESTING

A. Preconstruction Testing Service: Engage a qualified testing agency to perform 
preconstruction testing on concrete mixtures.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending 
and damage.

B. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, 
and other contaminants.

1.10 FIELD CONDITIONS

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete 
work from physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures.

1. When average high and low temperature is expected to fall below 40 deg F (4.4 
deg C) for three successive days, maintain delivered concrete mixture 
temperature within the temperature range required by ACI 301 (ACI 301M).

2. Do not use frozen materials or materials containing ice or snow. Do not place 
concrete on frozen subgrade or on subgrade containing frozen materials.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 
or chemical accelerators unless otherwise specified and approved in mixture 
designs.

B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and as follows:

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. 
Chilled mixing water or chopped ice may be used to control temperature, 
provided water equivalent of ice is calculated to total amount of mixing water. 
Using liquid nitrogen to cool concrete is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 
Keep subgrade uniformly moist without standing water, soft spots, or dry areas.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL
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A. ACI Publications: Comply with the following unless modified by requirements in the 
Contract Documents:

1. ACI 301 (ACI 301M).

2. ACI 117 (ACI 117M).

2.2 FORM-FACING MATERIALS

A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, 
and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number 
of joints.

1. Plywood, metal, or other approved panel materials.
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC 

PS 1, and as follows:

a. High-density overlay, Class 1 or better.
b. Medium-density overlay, Class 1 or better; mill-release agent treated and 

edge sealed.
c. Structural 1, B-B or better; mill oiled and edge sealed.
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

3. Overlaid Finnish birch plywood.

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved 
material. Provide lumber dressed on at least two edges and one side for tight fit.

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced 
plastic, paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities 
not exceeding specified formwork surface class. Provide units with sufficient wall 
thickness to resist plastic concrete loads without detrimental deformation.

D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist 
plastic concrete loads without detrimental deformation.

E. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally 
sufficient to support weight of plastic concrete and other superimposed loads.

F. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), 
minimum.

G. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.

H. Form-Release Agent: Commercially formulated form-release agent that does not bond 
with, stain, or adversely affect concrete surfaces and does not impair subsequent 
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treatments of concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

I. Form Ties: Factory-fabricated, removable or snap-off glass-fiber-reinforced plastic or 
metal form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal

1. Furnish units that leave no corrodible metal closer than 1 inch (25 mm) to the 
plane of exposed concrete surface.

2. Furnish ties that, when removed, leave holes no larger than 1 inch (25 mm) in 
diameter in concrete surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive 
dampproofing or waterproofing.

2.3 STEEL REINFORCEMENT

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.

C. Plain-Steel Wire: ASTM A 1064/A 1064M, as drawn.

D. Deformed-Steel Wire: ASTM A 1064/A 1064M.

E. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from 
as- drawn steel wire into flat sheets.

F. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet.

2.4 REINFORCEMENT ACCESSORIES

A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut 
true to length with ends square and free of burrs.

B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar 
supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of 
Standard Practice," of greater compressive strength than concrete and as follows:

1. For concrete surfaces exposed to view, where legs of wire bar supports contact 
forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-
steel bar supports.

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-
coated wire bar supports.

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated 
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wire bar supports.

2.5 CONCRETE MATERIALS

A. Source Limitations: Obtain each type or class of cementitious material of the same 
brand from the same manufacturer's plant, obtain aggregate from single source, and 
obtain admixtures from single source from single manufacturer.

B. Cementitious Materials:

1. Portland Cement: ASTM C 150/C 150M, Type I/II.
2. Fly Ash: ASTM C 618, Class F or C.
3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.

C. Normal-Weight Aggregates: ASTM C 33/C 33M, coarse aggregate or better, graded. 
Provide aggregates from a single source with documented service record data of at 
least 10 years' satisfactory service in similar applications and service conditions using 
similar aggregates and cementitious materials.

1. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

D. Air-Entraining Admixture: ASTM C 260/C 260M.

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures 
and that do not contribute water-soluble chloride ions exceeding those permitted in 
hardened concrete. Do not use calcium chloride or admixtures containing calcium 
chloride.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
2. Retarding Admixture: ASTM C 494/C 494M, Type B.
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, 

Type G.
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

F. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic 
inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier 
and minimizing chloride   reactions   with   steel   reinforcement   in   concrete   and    
complying    with    ASTM C 494/C 494M, Type C.

G. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-
set- accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of 
forming a protective barrier and minimizing chloride reactions with steel reinforcement 
in concrete.
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H. Water: ASTM C 94/C 94M and potable.

2.6 WATERSTOPS

A. Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent 
passage of fluids through joints. Factory fabricate corners, intersections, and 
directional changes.
1. Profile: Flat dumbbell with center bulb.
2. Dimensions: 6 inches by 3/8 inch thick (150 mm by 10 mm thick); nontapered.

2.7 VAPOR RETARDERS

A. Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended 
adhesive or pressure-sensitive tape.

2.8 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for 
application to fresh concrete.

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. (305 g/sq. m) when dry.

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet.

D. Water: Potable.

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, dissipating.

2.9 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic  
fiber or ASTM D 1752, cork or self-expanding cork.

B. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion  or 
styrene butadiene.

C. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature and 
of grade to suit requirements, and as follows:
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1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete.

D. Reglets: Fabricate reglets of not less than 0.022-inch- (0.55-mm-) thick, galvanized-
steel sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of 
concrete or debris.

E. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch (0.85 
mm) thick, with bent tab anchors. Temporarily fill or cover face opening of slots to 
prevent intrusion of concrete or debris.

2.10 REPAIR MATERIALS

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to 
match adjacent floor elevations.

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended 
hydraulic cement as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse 
sand as recommended by underlayment manufacturer.

4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested 
according to ASTM C 109/C 109M.

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a 
scarified surface to match adjacent floor elevations.

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended 
hydraulic cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, 
and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse 
sand as recommended by topping manufacturer.

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when 
tested according to ASTM C 109/C 109M.

2.11 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the 
basis of laboratory trial mixture or field test data, or both, according to ACI 301 (ACI 
301M).

1. Use a qualified independent testing agency for preparing and reporting proposed 
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mixture designs based on laboratory trial mixtures.

B. Cementitious Materials: Use fly ash, pozzolan, slag cement, and silica fume as needed 
to reduce the total amount of portland cement, which would otherwise be used, by not 
less than 50 percent. Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows:
1. See project General Notes.

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by 
weight of cement.

D. Admixtures: Use admixtures according to manufacturer's written instructions.
1. See project General Notes.

2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS

A. Footings: Normal-weight concrete.

1. See project General Notes.

2.13 FABRICATING REINFORCEMENT

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

2.14 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according
to ASTM C 94/C 94M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce 
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is 
above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete 
according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch 
machine mixer.

1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-
1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before 
any part of batch is released.

2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 
seconds for each additional 1 cu. yd. (0.76 cu. m).

3. Provide batch ticket for each batch discharged and used in the Work, indicating 
Project identification name and number, date, mixture type, mixture time, 
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quantity, and amount of water added. Record approximate location of final 
deposit in structure.

PART 3 - EXECUTION

3.1 FORMWORK INSTALLATION

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 (ACI 301M), 
to support vertical, lateral, static, and dynamic loads, and construction loads that might 
be applied, until structure can support such loads.

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M).

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as 
follows:

1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces.
2. Class B, 1/4 inch (6 mm) for rough-formed finished surfaces.

D. Construct forms tight enough to prevent loss of concrete mortar.

E. Construct forms for easy removal without hammering or prying against concrete 
surfaces. Provide crush or wrecking plates where stripping may damage cast-concrete 
surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 
vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces. Provide and secure units 
to support screed strips; use strike-off templates or compacting-type screeds.

G. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible. Close openings with panels tightly fitted to forms and 
securely braced to prevent loss of concrete mortar. Locate temporary openings in 
forms at inconspicuous locations.

H. Chamfer exterior corners and edges of permanently exposed concrete.

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. Determine sizes and locations from trades providing 
such items.
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J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, 
dirt, and other debris just before placing concrete.

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment.

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement.

3.2 EMBEDDED ITEM INSTALLATION

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete. Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC 303.

2. Install reglets to receive waterproofing and to receive through-wall flashings in 
outer face of concrete frame at exterior walls, where flashing is shown at lintels, 
shelf angles, and other conditions.

3. Install dovetail anchor slots in concrete structures as indicated.

3.3 REMOVING AND REUSING FORMS

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work 
that does not support weight of concrete may be removed after cumulatively curing at 
not less than 50 deg F (10 deg C) for 24 hours after placing concrete. Concrete has to 
be hard enough to not be damaged by form-removal operations, and curing and 
protection operations need to be maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that 
support weight of concrete in place until concrete has achieved at least 70 
percent of its 28-day design compressive strength.

2. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores.

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, 
delaminated, or otherwise damaged form-facing material are not acceptable for 
exposed surfaces. Apply new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed 
concrete surfaces unless approved by Architect.

3.4 SHORING AND RESHORING INSTALLATION
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A. Comply with ACI 318 (ACI 318M) and ACI 301 (ACI 301M) for design, installation, and 
removal of shoring and reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is 
complete.

B. In multistory construction, extend shoring or reshoring over a sufficient number of 
stories to distribute loads in such a manner that no floor or member will be excessively 
loaded or will induce tensile stress in concrete members without sufficient steel 
reinforcement.

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate 
and provide adequate reshoring to support construction without excessive stress or 
deflection.

3.5 VAPOR-RETARDER INSTALLATION

A. Sheet  Vapor  Retarders:  Place,  protect,  and  repair  sheet  vapor  retarder  
according  to ASTM E 1643 and manufacturer's written instructions.

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.

B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder 
according to manufacturer's written instructions.

3.6 STEEL REINFORCEMENT INSTALLATION

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, 
and supporting reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder 
before placing concrete.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials 
that reduce bond to concrete.

C. Accurately position, support, and secure reinforcement against displacement. Locate 
and support reinforcement with bar supports to maintain minimum concrete cover. Do 
not tack weld crossing reinforcing bars.

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

E. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced 
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to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh 
spacing. Offset laps of adjoining sheet widths to prevent continuous laps in either 
direction. Lace overlaps with wire.

F. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy 
repair coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties 
to fasten epoxy-coated steel reinforcement.

G. Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair 
material according to ASTM A 780/A 780M. Use galvanized-steel wire ties to fasten 
zinc-coated steel reinforcement.

3.7 JOINTS

A. General: Construct joints true to line with faces perpendicular to surface plane of 
concrete.

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 
construction joints unless otherwise indicated. Do not continue reinforcement 
through sides of strip placements of floors and slabs.

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into 
concrete.

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. 
Offset joints in girders a minimum distance of twice the beam width from a beam-
girder intersection.

4. Locate horizontal joints in walls and columns at underside of floors, slabs, 
beams, and girders and at the top of footings or floor slabs.

5. Space vertical joints in walls as indicated in General Notes. Locate joints beside 
piers integral with walls, near corners, and in concealed locations where possible.

6. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces.

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces.

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated. Construct contraction joints for a depth 
equal to at least one- fourth of concrete thickness as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and 
finishing each edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of 
contraction joints after applying surface finishes. Eliminate groover tool marks on 
concrete surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with 
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shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide 
joints into concrete when cutting action does not tear, abrade, or otherwise 
damage surface and before concrete develops random contraction cracks.

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at 
slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade 
beams, and other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated.

2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 
1 inch (25  mm)  below  finished  concrete  surface  where  joint  sealants,  
specified   in   Section 079200 "Joint Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one 
length is required, lace or clip sections together.

E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. 
Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one 
side of joint.

3.8 WATERSTOP INSTALLATION

A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a 
continuous diaphragm. Install in longest lengths practicable. Support and protect 
exposed waterstops during progress of the Work. Field fabricate joints in waterstops 
according to manufacturer's written instructions.

B. Self-Expanding Strip Waterstops: Install in construction joints and at other locations 
indicated, according to manufacturer's written instructions, adhesive bonding, 
mechanically fastening, and firmly pressing into place. Install in longest lengths 
practicable.

3.9 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections are completed.

B. Do not add water to concrete during delivery, at Project site, or during placement 
unless approved by Architect.

C. Before test sampling and placing concrete, water may be added at Project site, subject 
to limitations of ACI 301 (ACI 301M).

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mixture.
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D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that 
no new concrete is placed on concrete that has hardened enough to cause seams or 
planes of weakness. If a section cannot be placed continuously, provide construction 
joints as indicated. Deposit concrete to avoid segregation.

1. Deposit concrete in horizontal layers of depth not to exceed formwork design 
pressures and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to 
ACI 301 (ACI 301M).

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw 
vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer 
and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators into 
lower layers of concrete that have begun to lose plasticity. At each insertion, limit 
duration of vibration to time necessary to consolidate concrete and complete 
embedment of reinforcement and other embedded items without causing mixture 
constituents to segregate.

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 
limits of construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations, so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners.

2. Maintain reinforcement in position on chairs during concrete placement.
3. Screed slab surfaces with a straightedge and strike off to correct elevations.
4. Slope surfaces uniformly to drains where required.

5. Begin initial floating using bull floats or darbies to form a uniform and open-
textured surface plane, before excess bleedwater appears on the surface. Do not 
further disturb slab surfaces before starting finishing operations.

3.10 FINISHING FORMED SURFACES

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with 
tie holes and defects repaired and patched. Remove fins and other projections that 
exceed specified limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and 
patch tie holes and defects. Remove fins and other projections that exceed specified 
limits on formed-surface irregularities.

1. Apply to concrete surfaces exposed to public view, or to be covered with a 
coating or covering material applied directly to concrete.

C. Rubbed Finish: Apply the following to smooth-formed-finished as-cast concrete where 
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indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten 
concrete surfaces and rub with carborundum brick or another abrasive until 
producing a uniform color and texture. Do not apply cement grout other than that 
created by the rubbing process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of 
thick paint to coat surfaces and fill small holes. Mix 1 part portland cement to 1-
1/2 parts fine sand with a 1:1 mixture of bonding admixture and water. Add white 
portland cement in amounts determined by trial patches, so color of dry grout 
matches adjacent surfaces. Scrub grout into voids and remove excess grout. 
When grout whitens, rub surface with clean burlap and keep surface damp by fog 
spray for at least 36 hours.

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix 1 part 
portland cement and 1 part fine sand with a 1:1 mixture of bonding agent and 
water. Add white portland cement in amounts determined by trial patches, so 
color of dry grout matches adjacent surfaces. Compress grout into voids by 
grinding surface. In a swirling motion, finish surface with a cork float.

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed 
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture 
matching adjacent formed surfaces. Continue final surface treatment of formed 
surfaces uniformly across adjacent unformed surfaces unless otherwise indicated.

3.11 FINISHING FLOORS AND SLABS

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, 
and finishing operations for concrete surfaces. Do not wet concrete surfaces.

B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and 
bull- floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile 
amplitude of 1/4 inch (6 mm) in one direction.

1. Apply scratch finish to surfaces indicated.

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is 
small or inaccessible to power-driven floats. Restraighten, cut down high spots, and fill 
low spots.

Repeat float passes and restraightening until surface is left with a uniform, smooth, 
granular texture.

1. Apply float finish to surfaces indicated.

D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete 
by hand or power-driven trowel. Continue troweling passes and restraighten until 
surface is free of trowel marks and uniform in texture and appearance. Grind smooth 
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any surface defects that would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces indicated.
2. Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 

1155M), for a randomly trafficked floor surface:

a. Specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with 
minimum local values of flatness, F(F) 17; and of levelness, F(L) 15.

b. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with 
minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for 
slabs-on- grade.

c. Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with 
minimum local values of flatness, F(F) 24; and of levelness, F(L) 15; for 
suspended slabs.

d. Specified overall values of flatness, F(F) 45; and of levelness, F(L) 35; with 
minimum local values of flatness, F(F) 30; and of levelness, F(L) 24.

3. Finish and measure surface, so gap at any point between concrete surface and 
an unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high 
spots and placed anywhere on the surface does not exceed 1/8 inch (3.2 mm).

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated. While 
concrete is still plastic, slightly scarify surface with a fine broom.

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and 
elsewhere as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming 
with fiber-bristle broom perpendicular to main traffic route. Coordinate required 
final finish with Architect before application.

G. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish where 
indicated and to concrete stair treads, platforms, and ramps. Apply according to 
manufacturer's written instructions and as follows:

1. Uniformly spread 25 lb/100 sq. ft. (12 kg/10 sq. m) of dampened slip-resistive 
aggregate over surface in one or two applications. Tamp aggregate flush with 
surface, but do not force below surface.

2. After broadcasting and tamping, apply float finish.
3. After curing, lightly work surface with a steel wire brush or an abrasive stone and 

water to expose slip-resistive aggregate.

H. Dry-Shake Floor Hardener Finish: After initial floating, apply dry-shake floor hardener 
to surfaces according to manufacturer's written instructions and as follows:
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1. Uniformly apply dry-shake floor hardener at a rate of 100 lb/100 sq. ft. (49 kg/10 
sq. m) unless greater amount is recommended by manufacturer.

2. Uniformly distribute approximately two-thirds of dry-shake floor hardener over 
surface by hand or with mechanical spreader, and embed by power floating. 
Follow power floating with a second dry-shake floor hardener application, 
uniformly distributing remainder of material, and embed by power floating.

3. After final floating, apply a trowel finish. Cure concrete with curing compound 
recommended by dry-shake floor hardener manufacturer and apply immediately 
after final finishing.

3.12 MISCELLANEOUS CONCRETE ITEM INSTALLATION

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades 
is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to 
blend with in- place construction. Provide other miscellaneous concrete filling indicated 
or required to complete the Work.

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is 
still green and by steel-troweling surfaces to a hard, dense finish with corners, 
intersections, and terminations slightly rounded.

C. Equipment Bases and Foundations:

1. Coordinate sizes and locations of concrete bases with actual equipment provided.
2. Construct concrete bases 6 inches (150 mm) high unless otherwise indicated, 

and extend base not less than 6 inches (150 mm) in each direction beyond the 
maximum dimensions of supported equipment unless otherwise indicated or 
unless required for seismic anchor support.

3. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.
4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise 

indicated, install dowel rods on 18-inch (450-mm) centers around the full 
perimeter of concrete base.

5. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete substrate.

6. Prior to pouring concrete, place and secure anchorage devices. Use setting 
drawings, templates, diagrams, instructions, and directions furnished with items 
to be embedded.

7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for 
proper attachment to supported equipment.
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D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and 
associated items. Cast-in inserts and accessories as shown on Drawings. Screed, 
tamp, and trowel finish concrete surfaces.

3.13 CONCRETE PROTECTING AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 (ACI 
301M) for hot-weather protection during curing.

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, 
dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x 
h) before and during finishing operations. Apply according to manufacturer's written 
instructions after placing, screeding, and bull floating or darbying concrete, but before 
float finishing.

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, 
supported slabs, and other similar surfaces. If forms remain during curing period, moist 
cure after loosening forms. If removing forms before end of curing period, continue 
curing for remainder of curing period.

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days 
with the following materials:

a. Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated, and kept continuously wet. Cover 

concrete surfaces and edges with 12-inch (300-mm) lap over adjacent 
absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides 
and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or 
adhesive. Cure for not less than seven days. Immediately repair any holes or 
tears during curing period, using cover material and waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive floor coverings.

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive penetrating liquid floor treatments.



24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

03 30 00 - 21 Cast-In-Place Concrete

c. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or a curing compound that the manufacturer certifies does 
not interfere with bonding of floor covering used on Project.

3. Curing Compound: Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions. Recoat areas subjected to 
heavy rainfall within three hours after initial application. Maintain continuity of 
coating and repair damage during curing period.

a. Removal: After curing period has elapsed, remove curing compound 
without damaging concrete surfaces by method recommended by curing 
compound manufacturer.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions. Recoat areas subjected to heavy rainfall within three hours after 
initial application. Repeat process 24 hours later and apply a second coat. 
Maintain continuity of coating and repair damage during curing period.

3.14 LIQUID FLOOR TREATMENT APPLICATION

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor 
treatment according to manufacturer's written instructions.

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants 
and complete surface repairs.

2. Do not apply to concrete that is less than 14 days' old.

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 
rewet; and repeat brooming or scrubbing. Rinse with water; remove excess 
material until surface is dry. Apply a second coat in a similar manner if surface is 
rough or porous.

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing 
compound to hardened concrete by power spray or roller according to manufacturer's 
written instructions.

3.15 JOINT FILLING

A. Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least [one] [six] month(s). Do not fill 
joints until construction traffic has permanently ceased.

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 
contact faces of joints clean and dry.



24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

03 30 00 - 22 Cast-In-Place Concrete

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) 
deep in formed joints. Overfill joint and trim joint filler flush with top of joint after 
hardening.

3.16 CONCRETE SURFACE REPAIRS

A. Defective Concrete: Repair and patch defective areas when approved by Architect. 
Remove and replace concrete that cannot be repaired and patched to Architect's 
approval.

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 
2-1/2 parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water 
for handling and placing.

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the 
surface, and stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch (13 mm) in any dimension to solid concrete. Limit cut depth to 
3/4 inch (19 mm). Make edges of cuts perpendicular to concrete surface. Clean, 
dampen with water, and brush-coat holes and voids with bonding agent. Fill and 
compact with patching mortar before bonding agent has dried. Fill form-tie voids 
with patching mortar or cone plugs secured in place with bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement 
and standard portland cement so that, when dry, patching mortar matches 
surrounding color. Patch a test area at inconspicuous locations to verify mixture 
and color match before proceeding with patching. Compact mortar in place and 
strike off slightly higher than surrounding surface.

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect.

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for 
finish and verify surface tolerances specified for each surface. Correct low and high 
areas. Test surfaces sloped to drain for trueness of slope and smoothness; use a 
sloped template.

1. Repair finished surfaces containing defects. Surface defects include spalls, 
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch 
(0.25 mm) wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable conditions.

2. After concrete has cured at least 14 days, correct high areas by grinding.

3. Correct localized low areas during or immediately after completing surface 
finishing operations by cutting out low areas and replacing with patching mortar. 
Finish repaired areas to blend into adjacent concrete.

4. Correct other low areas scheduled to receive floor coverings with a repair 
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underlayment. Prepare, mix, and apply repair underlayment and primer according 
to manufacturer's written instructions to produce a smooth, uniform, plane, and 
level surface. Feather edges to match adjacent floor elevations.

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut 
out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to 
match adjacent floor elevations. Prepare, mix, and apply repair topping and 
primer according to manufacturer's written instructions to produce a smooth, 
uniform, plane, and level surface.

6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or 
less in diameter, by cutting out and replacing with fresh concrete. Remove 
defective areas with clean, square cuts and expose steel reinforcement with at 
least a 3/4-inch (19-mm) clearance all around. Dampen concrete surfaces in 
contact with patching concrete and apply bonding agent. Mix patching concrete 
of same materials and mixture as original concrete, except without coarse 
aggregate. Place, compact, and finish to blend with adjacent finished concrete. 
Cure in same manner as adjacent concrete.

7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with 
patching mortar. Groove top of cracks and cut out holes to sound concrete and 
clean off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and 
apply bonding agent. Place patching mortar before bonding agent has dried. 
Compact patching mortar and finish to match adjacent concrete. Keep patched 
area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar.

F. Repair materials and installation not specified above may be used, subject to 
Architect's approval.

3.17 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports.

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports.

C. Inspections:

1. Steel reinforcement placement.
2. Steel reinforcement welding.
3. Headed bolts and studs.
4. Verification of use of required design mixture.
5. Concrete placement, including conveying and depositing.
6. Curing procedures and maintenance of curing temperature.
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7. Verification of concrete strength before removal of shores and forms from beams 
and slabs.

D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 
ASTM C 172/C 172M shall be performed according to the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each 
concrete mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. 
m), plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof.

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. 
(76 cu. m) or fraction thereof of each concrete mixture placed each day.

a. When frequency of testing provides fewer than five compressive-strength 
tests for each concrete mixture, testing shall be conducted from at least 
five randomly selected batches or from each batch if fewer than five are 
used.

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mixture. 
Perform additional tests when concrete consistency appears to change.

4. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight 
concrete;one test for each composite sample, but not less than one test for each 
day's pour of each concrete mixture.

5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F (4.4 deg C) and below or 80 deg F (27 deg C) and 
above, and one test for each composite sample.

6. Unit Weight: ASTM C 567/C 567M, fresh unit weight of structural lightweight 
concrete; one test for each composite sample, but not less than one test for each 
day's pour of each concrete mixture.

7. Compression Test Specimens: ASTM C 31/C 31M.

a. Cast and laboratory cure two sets of two standard cylinder specimens for 
each composite sample.

b. Cast and field cure two sets of two standard cylinder specimens for each 
composite sample.

8. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-
cured specimens at 7 days and one set of two specimens at 28 days.

a. Test one set of two field-cured specimens at 7 days and one set of two 
specimens at 28 days.

b. A compressive-strength test shall be the average compressive strength 
from a set of two specimens obtained from same composite sample and 
tested at age indicated.

9. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory- cured cylinders, Contractor shall evaluate operations and provide 



24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

03 30 00 - 25 Cast-In-Place Concrete

corrective procedures for protecting and curing in-place concrete.
10. Strength of each concrete mixture will be satisfactory if every average of any 

three consecutive compressive-strength tests equals or exceeds specified 
compressive strength and no compressive-strength test value falls below 
specified compressive strength by more than 500 psi (3.4 MPa).

11. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, 
name of concrete testing and inspecting agency, location of concrete batch in 
Work, design compressive strength at 28 days, concrete mixture proportions and 
materials, compressive breaking strength, and type of break for both 7- and 28-
day tests.

12. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive 
device may be permitted by Architect but will not be used as sole basis for 
approval or rejection of concrete.

13. Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by Architect. 
Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C 42/C 42M or by other 
methods as directed by Architect.

14. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements.

15. Correct deficiencies in the Work that test reports and inspections indicate do not 
comply with the Contract Documents.

E. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 
1155M) within 48 hours of finishing.

3.18 PROTECTION OF LIQUID FLOOR TREATMENTS

A. Protect liquid floor treatment from damage and wear during the remainder of 
construction period. Use protective methods and materials, including temporary 
covering, recommended in writing by liquid floor treatments installer.

END OF SECTION
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SECTION 04 20 00 

UNIT MASONRY

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of 
the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the unit masonry work as shown on the drawings and/or specified herein, 
including, but not necessarily limited to, the following:

1. Concrete block walls and partitions.

2. Metal joint reinforcing, anchors, ties, weeps, closures and related accessories for 
masonry.

3. Control and expansion joints in masonry, filled with joint fillers.

4. Chases, recesses, pockets and openings in masonry as required for installation of work 
by others.

5. Building in of items furnished by others into masonry, including access doors, door 
frames, anchors, sleeves and inserts, and other similar items to be embedded in 
masonry.

6. Grouting in of metal items built into masonry work.

7. Protection, pointing and cleaning of masonry.

1.3 RELATED SECTIONS

A. Cast-in-Place Concrete - Section 03 30 00.

B. Joint Sealers - Section 07 92 00.

C. Steel Doors and Frames - Section 08 11 13.

1.4 SUBMITTALS

A. Submit Shop Drawings for the following:
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1. Anchoring details.

2. Control and expansion joint locations and details.

B. Submit Samples for the following:

1. Each type of sound-absorbing concrete block.

2. Joint reinforcing, each type, width and proposed location (labeled).

3. Anchors, wedges and ties, each type, width and proposed location (labeled).

4. Joint filler, each type.

5. Mortar color, 12" long cured sample.

C. Submit technical and installation information for the following:

1. Mortar materials, each material and mortar type.

2. Certification of mortar mix.

3. Concrete block, joint reinforcing, anchors, ties and joint filler; submit 
manufacturer's technical and descriptive literature.

4. Block manufacturer shall submit certifications of compliance with ASTM C 90, C 331 
and UL 618 prior to any job site delivery. Field sampling of concrete block  may be 
tested by an Independent Testing Laboratory retained by the Owner according to the 
requirements of ASTM C 140.

D. Cleaning Procedures: Submit proposed procedures and materials for cleaning  masonry 
work; including certification that cleaner will not adversely affect stone, gaskets, sealants, 
etc.

1.5 QUALITY ASSURANCE

A. Conform to the following non-cumulative tolerances (any masonry work not meeting these 
standards shall be re-built as directed by the Architect).

1. Variation from the plumb:

a. In lines and surfaces of columns, walls and arrises:
1). In 10 feet 1/8"
2). In any story of 25 feet maximum 1/4"

b. For external corners, expansion joints and other conspicuous lines: 1).
In any story of 25 feet maximum 1/4"

2. Variation from the level or the grades indicated on the drawings; for exposed lintels, 
sills, parapets, horizontal grooves and other conspicuous lines:
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a. In any bay or 20 feet maximum 1/4"

3. Variation of the linear building lines from established position in plan related portion of 
columns and partitions:

a. In any bay or 20 feet maximum 1/4"
b. In 40 feet or more 1/2"

4. Variation in cross-sectional dimensions of columns and in thickness of walls:

a. Minus 1/8"
b. Plus 1/8"

5. Variation in dimensions of masonry openings:

a. Horizontal dimension -0" + 1/16"
b. Vertical dimension +0" - 1/16"

B. Work of this Section shall conform to the requirements of the following:

1. 2016 "Building Code Requirements for Masonry Structures," (TMS 402/602-16).

2. 2016 "Specification for Masonry Structures," (TMS 602-16).

3. Brick Industry Association (BIA) "Technical Notes on Brick Construction."

C. Pre-Construction Conference: Prior to installation of masonry and associated work, 
Contractor shall arrange a meeting with Masonry Subcontractor, installers of related work, 
and other entities concerned with masonry wall performance, including the Architect and 
Owner. Contractor shall record discussions and agreements and furnish copy to each 
participant. Provide at least seventy-two (72) hours' advance notice to participants prior to 
convening conference. Review methods and procedures related to masonry work, including, 
but not limited to, the following:

1. Review masonry requirements (drawings, specifications and other Contract 
Documents).

2. Review required submittals, both completed and yet to be completed.

3. Review and finalize construction schedule related to masonry work and verify availability 
of materials, installer’s personnel, equipment and facilities needed to make progress 
and avoid delays.

4. Review required inspection, testing, certifying and material usage accounting 
procedures.

5. Review weather and forecasted weather conditions, and procedures for coping with 
unfavorable conditions.
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6. Coordinate work with air/vapor barrier membrane and related flashing, review details to 
avoid conflicts.

1.6 PRODUCT HANDLING

A. General: Deliver, store, handle and protect all materials from damage, moisture, dirt 
and intrusion of foreign matter. Store all masonry units and mortar materials on raised 
platforms and under ventilated and waterproof cover. Store packaged materials in 
manufacturer's unopened containers, marked with manufacturer's name and product 
brand name. Immediately reseal containers after partial use. Remove and replace damaged 
materials.

B. Masonry Units: Pack, deliver and store to prevent breakage, cracking, chipping, spalling or 
other damage. Store, protect and ventilate units at project site.

C. Aggregate: Store with provisions for good drainage.

D. Reinforcement and Anchors: Store and protect so that when placed, joint reinforcement and 
anchors will be free of soil, dirt, ice, loose rust, scale, or other coatings which would destroy 
or reduce bond with mortar and will not be disfigured or bent out of shape.

1.7 JOB CONDITIONS

A. In cold weather, when the outside temperature is below forty (40) deg. F., conform to the 
requirements of "Cold Weather Masonry Construction and Protection Recommendations" 
publication by Brick Industry Association (BIA). No anti-freeze admixtures are permitted.

1. In addition, conform to the following:

a. Masonry materials must be warmed as required.

B. Hot-Weather Requirements: Protect unit masonry work when temperature and humidity 
conditions produce excessive evaporation of water from mortar and grout. Provide artificial 
shade and wind breaks and use cooled materials as required. Do not apply mortar to 
substrates with temperatures of 100 deg. F. and above. In addition, conform to the following:

1. Masonry materials must be cool.

2. Mortar must be used within 2 hours of initial mixing.

C. Protection of Masonry: During erection, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work. Cover partially completed masonry when 
construction is not in progress.

1. Extend cover a minimum of 24" down both sides and hold cover securely in place.

2. Where one wythe of multi-wythe masonry walls is completed in advance of other 
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wythes, secure cover a minimum of 24" down face next to unconstructed wythe and 
hold cover in place.

D. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with 
such masonry.

1. Protect base of walls from rain-splashed mud and mortar splatter by coverings spread 
on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted 
and integral finishes, from mortar droppings.

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 
splashing mortar and dirt on completed masonry.

PART 2 PRODUCTS

2.1 MATERIALS

A. Standard Concrete Block

1. Portland cement, ASTM C 150, Type 1, low alkali (less than 0.6%), single source for 
entire project.

2. Aggregates, ASTM C 331, lightweight expanded shale, clay or slate aggregates, 
manufactured by the rotary kiln process equal to "Solite," "Norlite," or "Haydite."

a. Block scheduled to receive painted finish shall contain normal weight aggregate 
meeting ASTM C 33 in addition to lightweight aggregate in order to receive a 
smooth, uniform finish.

3. Concrete Masonry Units: Load bearing lightweight aggregate concrete masonry units 
conforming to the requirements of ASTM C 90, Type 1.

a. Block for rated walls shall be 75% solid units.
b. All other block may be hollow units.

4. The producer of the concrete masonry units shall furnish certification from an 
independent testing laboratory confirming that all 8" or larger masonry units meet all of 
the UL 618 requirements for two (2) hours or better (as required), referencing full scale 
fire test reports (ASTM E 119). All 4" and 6" units shall conform to "National Bureau of 
Standards" and "National Research Council" full scale fire tests.

5. Sizes and Shapes: Nominal face size 8" x 16" by thickness as indicated on drawings, 
with stretcher units, jamb units, header units, square corner units (at ends and corners 
of exposed or painted work), sash units (at control joints within 
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masonry wall), lintel units and other special shapes and sizes required to complete the 
work.

6. Finish: For exposed or painted block surfaces, in addition to ASTM requirements, block 
shall have uniformly dense, flat, fine grain texture, with no cracks, chips, spalls, or other 
defects which would impair appearance. For concealed CMU, surfaces shall be free 
from deleterious materials that would stain plaster or corrode metal.

7. Curing: All concrete block shall be steam cured, and air dried for not less than thirty (30) 
days before delivery.

8. Density of concrete block shall not exceed one hundred and five (105) lbs. per cubic 
foot.

9. Shrinkage: Shrinkage of concrete blocks shall not exceed 0.065% when tested in 
accordance with ASTM C 426-16, Standard Test Method for Linear Drying Shrinkage of 
Concrete Masonry Units.

10. Water Content

a. At the time of delivery to the job site, concrete masonry units shall have a value, in 
weight of contained water, of not more than thirty (30) percent of the fully 
saturated content for the unit tested.

b. Ship all units from the factory, and store at the job site, with all necessary 
protection to prevent increase of water content from rain and other sources.

B. Joint Reinforcing for Masonry Walls

1. For block walls forming part of exterior wall construction behind exterior stone veneer, 
provide super heavy-duty reinforcing fabricated of 3/16" dia. side and cross rods, truss 
or ladder design, ties, spaced every block course. Provide prefabricated pieces at 
corners and intersections of walls or partitions.

a. Reinforcing assembly shall be hot dip galvanized steel finish conforming to ASTM 
A 153 with zinc coating of 1.5 oz. of zinc per sq. ft., after fabrication.

2. For interior block walls and partitions, provide standard reinforcing fabricated of 9 ga. 
side and cross rods, truss or ladder design, no ties, spaced every other block course. 
Provide prefabricated pieces at corners and intersections of walls or partitions. 
Reinforcing shall be mill galvanized conforming to ASTM A 641, Class B-1, applied after 
fabrication.

3. Wire used in assemblies noted above shall be cold drawn steel wire conforming to 
ASTM A 82.

4. Approved Joint Reinforcing Manufacturers

a. Hohmann & Barnard
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b. Wire-Bond
c. Heckmann Building Products
d. National Wire Products Industries, Inc.

C. Anchors and Ties

1. Wire Mesh: Hot-dip galvanized sixteen (16) gauge steel wire, square mesh, width 3" by 
length to suit condition; No. 268 by Heckmann Building Products or approved equal by 
manufacturer noted above in Para. D.5.

2. For anchoring CMU interior partitions to underside of steel beams, provide hot dip 
galvanized steel tube anchors equal to No. 419 and No. 421 made by Heckmann 
Building Products, No. PTA-420 made by Hohmann & Barnard, or approved equal by 
manufacturer noted above in Para. D.5.

3. For anchoring CMU interior partitions to underside of structural deck, provide 4" x 4" x 
1/4" galvanized steel angles (ASTM A 36), 3'-0" long spaced 3'-0" o.c. alternately on 
each side of partition. Anchor partition securely to structural deck.

D. Reinforcing Bars and Rods: ASTM A 615, Grade 60. See Drawings for size.

E. Control and Expansion Joint Fillers

1. Vertical Installation Within Concrete Masonry Wall: Extruded high-grade neoprene 
rubber, cross shape, for use with concrete masonry sash units, which shall provide a 
force fit in the grooves of the sash block and shall have 1/2" diameter tubular ends 
(compressed 25% when installed in 3/8" wide joint).

a. Provide the following sizes:
1). 2-5/8" wide control joint fillers for 4" block walls. 
2). 4-5/8" wide for 6" block walls.
3). 6-5/8" wide for 8", 10" and 12" block walls.

b. Provide backer rod and sealant joint over joint filler as per drawings and Section 
079200 of these specifications.

2. Isolation Joint Filler at Abutting Construction and at Intersecting CMU Walls: 
Compressible and resilient closed cell neoprene gasket with pressure sensitive 
adhesive backing, thickness 30% greater than thickness of joint. Acceptable joint filler 
shall be "Everlastic, Type NN-1" by Williams Products, Inc., or approved equal. Recess 
joint filler and install backer rod and sealant as per drawings and Section 079200 of 
these specifications.

2.2 MORTAR MATERIALS

A. Portland Cement: ASTM C 150, Type 1, standard color, one source.

B. Hydrated Lime: ASTM C 207, Type S.

C. Aggregate for Mortar: Clean, washed, buff colored sand, graded per ASTM C 144.
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D. Aggregate for Grout: ASTM C 404.

E. Water: Clean, fresh and suitable for drinking.

2.3 MORTAR MIX

A. Exterior Block Back-Up Construction: Provide Portland cement/lime mortar as noted above 
conforming to ASTM C 270, Type N.

B. Interior Masonry Construction: Provide Portland cement/lime mortar conforming to ASTM C 
270, Type N, for load bearing conditions, mortar shall conform to ASTM C 270, Type M.

C. Reinforced Concrete Block: Provide Portland cement/lime mortar conforming to ASTM C 
270, Type S.

D. Mortar for Cement Cants: One (1) part Portland cement and four (4) parts sand, by volume.

E. Grout for Unit Masonry: Comply with ASTM C 476 for grout for use in construction of unit 
masonry. Use grout of consistency (fine or coarse) at time of placement which will 
completely fill all spaces intended to receive grout. Grout shall have a minimum 
compressive strength of 3000 psi when tested in accordance with ASTM C 1019.

F. Mixing

1. General: Add cement just before mixing and mix dry. Use sufficient amount of water as 
necessary to produce workable mix. Mix in small batches to make plastic mass.

2. Mixing: Machine mix all mortars in approved type mixer with device to accurately and 
uniformly control water. Add hydrated lime dry.  Mix dry materials not less  than two (2) 
minutes. Add water, then mix not less than three (3) minutes, not to exceed five (5) 
minutes. Mix only amount of mortar that can be used before initial set. Do not use 
mortar which has reached its initial set or two (2) hours after initial mixing, whichever 
comes earlier. Mortar may not be re-tempered. Clean mixer for each batch, whenever 
mortar type is changed, and at end of each day's work.

3. Acceleration or other admixtures not permitted.

4. Mortar shall have a flow after suction of not less than seventy-five (75) percent of that 
immediately after mixing as determined by ASTM C 91.

G. Admixtures

1. No air-entraining admixtures or cementitious materials containing air-entraining 
admixtures shall be used in the mortar.

2. No antifreeze compounds or other substances shall be used in the mortar to lower the 
freezing point.
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3. Calcium chloride or admixtures containing calcium chloride shall not be used in mortar.

2.4 MASONRY ACCESSORIES

A. Neoprene Joint Filler: Provide closed cell neoprene, Type NN-1, conforming to ASTM D 
1056, Grade 1, high performance, as manufactured by Williams Products Inc., or equal 
made by D. S. Brown, Norton, or approved equal.

PART 3 EXECUTION

3.1 SURFACE CONDITIONS

A. Inspection

1. Prior to all work of this Section, carefully inspect the installed work of all other trades 
and verify that all such work is complete to the point where this installation may properly 
commence.

2. Verify that masonry may be completed in accordance with all pertinent codes and 
regulations, the referenced standards, and the original design.

3. Do not start any work until mock-ups are approved by the Architect.

B. Discrepancies

1. In the event of discrepancy, immediately notify the Architect in writing.

2. Do not proceed with installation in areas of discrepancy until all such discrepancies 
have been fully resolved.

3. Starting of work by the Contractor means acceptance by the Contractor of the substrate.

3.2 COORDINATION

A. Carefully coordinate with all other trades to ensure proper and adequate interface of the 
work of other trades with the work of this Section.

3.3 PREPARATION

A. Concrete Block: Do not wet concrete block units.

3.4 INSTALLATION

A. General

1. Build walls to the full thickness shown. Build single wythe walls to the actual thickness 
of the masonry units, using units of nominal thickness shown.
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2. Build chases and recesses as shown or required for the work of other trades.

3. Leave openings for equipment to be installed before completion of masonry work. After 
installation of equipment, complete masonry work to match work immediately adjacent 
to the opening.

4. Lay out walls in advance for accurate spacing of surface bond patterns with uniform 
joint widths and to properly locate openings, movement type joints, returns and off-sets. 
Avoid the use of less than half size units at corners, jambs and wherever possible.

5. Layup walls plumb and true with courses level, accurately spaced and coordinated with 
other work.

6. Pattern Bond: Lay exposed masonry patterns as noted on drawings. If not shown, 
provide running bond. Lay concealed concrete block with all units in a wythe bonded by 
lapping not less than two (2) inches. Bond and interlock each course of each wythe at 
corners. Do not use units of less than four (4) inches horizontal face dimensions at 
corners or jambs.

7. Where possible, masonry walls and partitions shall be built after all overhead ducts, 
pipes and conduits are in place and tested. Masonry shall be neatly built around the 
items above. Walls and partitions shall be plumb, true to line and free from defects such 
as open cells, voids, dry joints and other similar defects. In rooms and spaces 
scheduled to have concrete block finish, all such surfaces including upper wall surfaces 
up to termination of structural ceiling in spaces without suspended ceilings, shall be 
made suitable for paint application. Cutting of  openings in walls and partitions in place 
shall be done only with the approval of the Architect.

8. Mortar, ties and reinforcement must not extend into or bridge any expansion joints.

B. Mortar Bedding and Jointing

1. Lay concrete masonry units with full mortar coverage on horizontal and vertical face 
shells. Bed webs in mortar in starting course on exterior walls and in all courses of 
piers, columns and pilasters, where solid CMU is used and where adjacent to cells or 
cavities to be reinforced or filled with concrete or grout.

2. Lay masonry walls with 3/8" joints unless otherwise shown on drawings.

3. Tool exposed joints slightly concave after the mortar joint is thumbprint hard. Concealed 
joints shall be struck flush.

4. Remove masonry units disturbed after laying; clean and reset in fresh mortar. Do not 
pound corners at jambs to fit stretcher units which have been set in position. If 
adjustments are required, remove units, clean off mortar and reset in fresh mortar.

C. Stopping and Resuming Work: Rake block 1/2 block length in each course; do not 
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tooth. Clean exposed surfaces of set masonry, wet units lightly (if required) and remove 
loose masonry units and mortar prior to laying fresh masonry.

D. Built-In Work

1. As the work progresses, build in items specified under this and other Sections of these 
specifications. Fill in solidly with masonry around built-in items.

2. Mortar in door frames, access doors, louvers and other metal items embedded or built 
into masonry work solidly with mortar as the masonry units are laid up.

3. Grout under lintels, bearing plates, and steel bearing on masonry with solid bed grout.

4. Sleeves, pipes, ducts and all other items which pass through masonry walls shall be 
caulked with interior grade sealant meeting requirements of Section 079200, so as to be 
air tight and prevent air leakage. Refer to Section 078413 for packing of voids in rated 
masonry walls.

5. Fill vertical cells of masonry units solid with grout which have anchoring, reinforcing 
rods, supporting or hanging devices embedded in the cell including stone anchors and 
window or curtain wall anchors.

6. Fill vertical cells of masonry units solid with mortar on each side of door frames to 
sixteen (16) inches beyond.

7. Unless otherwise noted, fill vertical cells of masonry units solid with grout which are 
below steel bearing plates, steel beams, and ends of lintels, to eight (8) inches beyond 
bearing and from floor to bearing.

8. Place wire mesh in horizontal joint below masonry unit cells to be filled with mortar, to 
prevent mortar from dropping into unfilled cells below.

9. Masonry indicated as being reinforced shall have all voids filled solid with grout. Grout 
shall be consolidated in place by vibration or other methods which insure complete 
filling of cells. When the least clear dimension of the grouted cell is less than two (2) 
inches, the maximum height of grout pour shall not exceed twelve (12) inches. When 
the least clear dimension is two (2) inches or more, maximum height of grout pour shall 
not exceed forty-eight (48) inches. When grouting is stopped for one (1) hour or longer, 
the grout pour shall be stopped 1-1/2" below the top of a masonry unit. Vertical bar 
reinforcing shall be accurately placed and held in position while being grouted and shall 
be in place before grouting starts.  All such reinforcing shall have a minimum clear cover 
of 5/8". Lap all bars a minimum of forty (40) bar diameters and provide steel spacer 
ties (not to exceed
192 bar diameter) to secure and position all vertical steel and prevent displacement 
during grouting. Provide continuous horizontal reinforcement embedded in mortar joints 
every second course.

E. Cutting and Patching
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1. All exposed masonry which requires cutting or fitting shall be cut accurately to size with 
motorized carborundum or diamond saw, producing cut edges.

2. Holes made in exposed masonry units for attachment of handrail brackets and similar 
items shall be neatly drilled to proper size.

3. All masonry which requires patching in exposed work, if approved by Architect, shall be 
patched neatly with mortar to match appearance of masonry as closely as possible and 
to the Architect's satisfaction. Rake back joints and use pointing mortar to match as 
required.

F. Solid Wall Construction

1. Fill the vertical longitudinal joint between wythes solidly with mortar by parging the in-
place wythe and shoving units into the parging.

2. Tie wythes with continuous horizontal reinforcement embedded in mortar joints sixteen 
(16) inches o.c. vertically.

G. Interior Block Partitions

1. Build to full height unless otherwise shown on drawings. At non-rated partitions fill void 
between CMU and structural deck with continuous neoprene filler as specified herein. At 
fire rated partitions, fill void with fire stop material meeting the requirements of Section 
078413. Fasten to structure at top of partition using steel angles as specified herein.

2. Provide continuous horizontal joint reinforcing every other block course, except as 
otherwise noted.  Fully embed longitudinal side rods in mortar for their entire  length with 
a minimum cover of 5/8". Lap reinforcement a minimum of six (6) inches at ends of 
units.

3. Provide continuity at corners and wall intersections by use of prefabricated "L" and "T" 
sections. Cut and bend units as directed by manufacturer for continuity at returns, 
offsets, column fireproofing, pipe enclosures and other special conditions.

4. Corners

a. Provide interlocking masonry unit bond in each course at corners.
b. Provide continuity at corners with prefabricated "L" reinforcement units, in addition 

to masonry bonding.

5. Intersecting and Abutting Walls

a. Unless vertical control joints are shown as part of structural frame, provide 
interlocking masonry bond. Provide starters and special shapes as shown on the 
drawings to bond these walls.

b. In addition to masonry bonding, provide horizontal reinforcement using 
prefabricated "T" units at interior partitions.
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H. Ties and Anchors for Masonry Construction

1. Provide ties and anchors as shown or specified, but not less than one metal tie, spaced 
not to exceed sixteen (16) inches o.c. horizontally and/or vertically.  Provide additional 
ties within 1'-0" of all openings and adjacent to expansion joints and spaced not more 
than 16" apart around perimeter of openings.

2. Anchoring Masonry to Structure: Provide an open space not less than 1/2" in width 
between masonry and structural member, unless otherwise shown. Keep open space 
free of mortar or other rigid materials.

I. Control and Expansion Joints

1. Provide expansion, control and isolation joints in masonry as shown. Build in related 
items as the masonry work progresses.

2. CMU Control Joint Spacing: If location of control joints is not shown, place vertical joints 
spaced not to exceed 40'-0" o.c. In addition, locate joints at points of natural weakness 
in the masonry work, including the following:

a. At structural column or joint between bay.
b. Above control joints in the supporting structure.
c. Above major openings at end of lintels upward and below at ends of sills 

downward. Place at one side of jamb for openings not less than 6'-0" wide and at 
both sides for openings over 6'-0" wide.

d. At reduction of wall thickness.
e. Where masonry abuts supporting structure.
f. If additional joints are required, indicate same on approved shop drawings.

J. Lintels

1. For concrete block walls, use specially formed U-shaped concrete block lintel units with 
reinforcing bars in accordance with the following table, filled with grout.

Number and Size of Reinforcing Bars 
Required at Concrete Block Lintels

Maximum Clearance Span Wall Width
Rebar 

No. - Size

2'-0" to 6'-0"
6'-0" to 8'-0"

6" 2 - #3
2 - #4

2'-0" to 6'-0"
6'-0" to 8'-0"

8" 2 - #3
2 - #4

2'-0" to 6'-0"
6'-0" to 8'-0"

12" 3 - #3
3- #4
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2. U-shaped concrete block lintels shall extend a minimum of 8” at each side of opening.

3.5 CLEANING, PROTECTION, ADJUSTMENT

A. Protection

1. The Contractor shall take adequate precautions for the protection of all surfaces against 
mortar spatter and shall immediately remove any such spatter should it inadvertently 
occur, leaving no stain or discoloration.

2. Excess mortar shall be wiped off the masonry surfaces as the work progresses.

3. Wood coverings shall be placed over all such masonry surfaces as are likely to be 
damaged during the progress of the entire project.

4. Protective measures shall be performed in a manner satisfactory to the Architect.

5. Damaged masonry units shall be replaced to satisfaction of the Architect.

6. Exterior masonry walls shall be draped with waterproof covering until copings are in 
place, to prevent water penetration in cavity.

B. Cleaning of Masonry: Upon completion, all exposed masonry shall be thoroughly cleaned 
following recommendations of the BIA Technical Note No. 20. Before applying any cleaning 
agent to the entire wall, it shall be applied to a sample wall area of approximately 4' x 4' in a 
location approved by the Architect. No further cleaning work may proceed until the sample 
area has been approved by the Architect, after which time the same cleaning materials and 
method shall be used on the remaining wall  area. If stiff brushes and water do not suffice, 
the surface shall be thoroughly saturated with clear water and then scrubbed with a solution 
of an approved detergent masonry cleaner, equal to "Vana Trol" made by ProSoCo Inc. or 
equal made by Diedrich or approved equal, mixed as per manufacturer's directions, followed 
immediately by a thorough rinsing with clear water. All lintels and other corrodible parts shall 
be thoroughly protected during cleaning.

1. Unless otherwise required by cleaning agent manufacturer use only low-pressure 
device (30 to 50 psi) for application of cleaning agent and water rinsing.

C. Pointing: Point any defective joint with mortar identical with that specified for that joint.

END OF SECTION
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SECTION 04 72 00 

CAST STONE

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the cast stone as shown on the drawings and/or specified herein, including, 
but not necessarily limited to, the following:

1. Cast stone copings, bands, lintels, sills, surrounds, etc. on building façade.

2. Mortar.

3. Anchors and accessories.

4. Joint filler.

1.3 RELATED SECTIONS

A. Unit Masonry - Section 04 20 00.

B. Joint Sealers - Section 07 92 00.

1.4 QUALITY ASSURANCE

A. Qualifications of Workmen

1. For the actual cutting and placing of cast stone units, use only skilled journeyman 
masons who are thoroughly experienced with the materials and methods specified 
and thoroughly familiar with the design requirements.

2. In acceptance or rejection of installed cast stone units, no allowance will be made for 
lack of skill on the part of workmen.

B. Manufacturer shall have a minimum of ten (10) years' experience in the manufacture of 
cast stone. Manufacturer's products must have previously been used on the exterior 
with satisfactory results. Manufacturer must have capability to produce cast stone on 
schedule and must be a member of the Cast Stone Institute.

C. Casting Tolerances: Maintain casting, bowing, warping and dimension tolerance within 
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the following maximums:

1. Overall Dimension For Height and Width of Units: Plus zero of unit dimension to 
minus 3/32" for 10'-0" and over.

2. Twist, Bowing or Warping: Do not exceed length/360 or 1/8", whichever is greater.

3. Insert Locations: Place within plus or minus 1/8" in each direction.

4. Length of units shall not deviate by more than +/- 1/8" from approved dimensions.

D. Reference Standards: Comply with applicable provisions and recommendations of the 
following, except as otherwise shown or specified.

1. ASTM C 1364 Standard Specification for Architectural Cast Stone, except 
where more stringent standards are specified herein.

2. ASTM C 150 Specification for Portland Cement.

3. ASTM C 33 Specification for Concrete Aggregates

4. ASTM C 979 Specification for Coloring Pigments for Integrally Pigmented 
Concrete.

5. ASTM C 494 Specification for Concrete Admixtures

6. ASTM A 615 Specification for Deformed and Plain Billet Steel Bars for Concrete 
Reinforcement.

7. ASTM C 1194 Test Method for Compressive Strength of Architectural Cast Stone.

8. ASTM C 1195 Test Method for Absorption of Architectural Cast Stone.

9. ASTM C 642 Test Method for Specific Gravity, Absorption, and Voids in 
Hardened Concrete.

10. ASTM C 39 Test Method for Compressive Strength of Concrete Cylinders.

11. ASTM D 2244 Test Method for Calculation of Color Differences from 
Instrumentally Measured Color Coordinates.

E. Testing: Test three specimens per 500 cubic feet at random from plant production in 
accordance with referenced standards.

F. Cold weather setting practices shall conform to the requirements specified in Section 
042000.

1.5 SUBMITTALS
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A. Submit samples of cast stone with documented independent testing laboratory reports 
to the Architect for approval.

B. Samples: Before any cast stone materials are delivered to the job site, submit twelve
(12) inch long samples of each profile type cast stone unit required.

1. Submit 6" x 6" cast stone samples showing full range of colors and texture 
available.

C. Shop Drawings: Submit complete shop drawings of all cast stonework showing 
anchorage, type, location and spacing, joint fillers, mortar, and cast stone profiles, sizes, 
connections, location, type and size of reinforcing and adjacent construction.

1. The shop drawings shall show the setting mark of each stone and its location on 
the structure. The stone when delivered shall bear the same corresponding setting 
mark on an unexposed surface.

2. Shop drawings must show exact profiles for each piece.

D. Certification: Submit certification from an independent testing laboratory certifying to test 
results required under Article 1.4, Para. E. herein.

1.6 MOCK-UP

A. Provide full size unit(s) for use in construction of wall mock-up specified in Section 
042000. The mock-up becomes the standard of workmanship for the project.

1.7 PRODUCT HANDLING

A. Protection: Use all means necessary to protect cast stone and related materials before, 
during, and after installation, and to protect the installed work and materials of all other 
trades.

1. Stone shall be stored on skids, off the ground and covered with plastic sheeting; all 
material in contact with stone shall be non-staining.

B. Replacements: In the event of damage, immediately make all repairs and replacements 
necessary to the approval of the Architect and at no additional cost to the Owner.

PART 2 PRODUCTS

2.1 CAST STONE

A. The Cast Stone used in this work shall match color and texture of samples approved by 
the Architect. The samples shall be approved by the Architect prior to fabrication of cast 
stone.

B. Exposed surfaces, unless otherwise specified, shall exhibit a typically fine-grained 



24 June 2022 Putnam Valley Central School District
Construction Documents COVID Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

04 72 00 - 4 Cast Stone

texture similar to natural stone. No bug holes will be permitted and all facing material 
shall be mixed in a muller mixer.

C. Cast Stone used in this work shall conform to the following properties:

1. Compressive Strength, ASTM C 1194:  7,000 psi min. for products at 28 days.

2. Absorption, ASTM C 1195 or ASTM C 642:  5% max. for products at 28 days.

3. Cumulative Percent Weight Loss (CPWL) shall be less than 5% after 300 
freeze/thaw cycles when tested in accordance with ASTM C 1364.

4. Air Content: ASTM C 173 or C 231, for wet cast product only shall be 4-8%. Air 
entrainment is not required for dry cast products.

5. Linear Shrinkage: ASTM C 426: Shrinkage shall not exceed 0.065%.

6. Color Variation

a. Must match color and finish of approved sample when viewed in direct 
daylight at a 5-foot distance.

b. ASTM Color Variation Allowed: 2% hue; 6% lightness, chrome and hue 
combined.

2.2 MATERIALS

A. Cement shall be Portland Type I white, meeting ASTM C 150.

B. Fine aggregate shall be carefully graded and washed natural sands, or manufactured 
granite, marble, quartz or limestone sands meeting ASTM C 33, except that gradation 
may vary to achieve desired finish and texture.

C. Coarse aggregate shall be carefully graded and washed natural gravel, or crushed 
graded stone such as granite, marble quartz, limestone or other durable stone meeting 
ASTM C 33, except that gradation may vary to achieve desired finish and texture.

D. Coloring: All colors added shall be inorganic (natural or synthetic) iron oxide pigments 
meeting ASTM C 979 excluding the use of a cement grade of carbon black pigment and 
shall be guaranteed by the manufacturer to be light fast and lime proof. The amount of 
pigment shall not exceed ten (10) percent by weight of the cement used. Colorant shall 
be manufactured by Davis Colors or approved equal.

E. Cast stone shall be reinforced with new billet steel reinforcing bars meeting ASTM A 
615, grade 60, when necessary for safe handling, setting and structural stress, and the 
size of the reinforcing shall be as shown on approved shop drawings. If the surfaces are 
to be exposed to the weather, the reinforcement shall be galvanized or epoxy- coated 
when covered with less than two (2) inches of material for bars larger than 5/8 inch and 
1-1/2 inches for bars 5/8 inch or smaller. The material covering in all cases shall be at 
least twice the diameter of the bars. Stone shall be fully reinforced to take all 
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stresses including handling, temperature changes and structural stress.

F. All anchors, dowels and other anchoring devices shall be furnished by the stone setter 
as shown on approved shop drawings using building stone anchors fabricated of 
stainless-steel Type 304.

1. Anchors shall allow for wracking of the structure (seismic) without stressing the cast 
stone units.

2.3 FABRICATION

A. Cast stone, after being made, shall be cured as noted below in Article 2.5.

B. Cast stone shall be "dry cast" or "wet cast" (depending upon selected finish) to produce 
sharp arrises to match profiles on approved shop drawings. Provide stone with sinkages 
to receive anchors.

C. Cast stone for copings shall be fabricated to largest practical length, as shown on 
approved shop drawings.

D. Acid etch exposed surfaces as required to remove cement film prior to packaging and 
shipment. Sandblasting or chemical retardation finishing is not permitted.

2.4 CURING

A. Cure units in a warm curing chamber approximately 100 deg. F. at 95% relative 
humidity for approximately 12 hours, or cure in a 95% moist environment at a minimum 
70 deg. F. for 16 hours after casting. Additional yard curing at 95% relative humidity 
shall be 350 degree days (i.e. 7 days at 50 deg. F. or 5 days at 70 deg. F. prior to 
shipping. Form cured units shall be protected from moisture evaporation with curing 
blankets or curing compounds after casting.

2.5 ACCESSORIES

A. Mortar for setting of cast stone sections shall conform to ASTM C 270, Type N, with not 
more than 1/2 part lime per part of white non-staining Portland cement with integral 
colorant as required to match color of stone.

B. Joint Filler: Fill all joints with exposed tops with "Emseal" Greyflex Expanding Foam 
Sealant as manufactured by Emseal, Inc. or approved equal. Material shall be designed 
for compression in joint twenty-five (25) percent of its original width, depth of filler as per 
manufacturer's standard. Joint filler shall be recessed 3/4" from finished surface.

PART 3 EXECUTION

3.1 INSPECTION

A. Examine the areas and conditions where cast stone is to be installed and correct any 
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conditions detrimental to the proper and timely completion of the work. Do not proceed 
with the work until unsatisfactory conditions are corrected to permit proper installation of 
the work.

3.2 INSTALLATION

A. Carefully coordinate with all other trades to ensure proper and adequate interface of the 
work of other trades with the work of this Section.

3.3 JOINTING

A. Joint Size: 3/8", unless otherwise noted.

B. Joint Material

1. Use a full bed of mortar at all bed joints.

2. Flush vertical joints full with mortar.

3. Leave all joints with exposed tops open for sealant.

C. Location of Joints: As shown on approved shop drawings.

3.4 SETTING

A. All cast stone shall be set by experienced stone masons, accurately and in accordance 
with the shop and setting drawings. All anchors and dowels shall be firmly placed and all 
anchor holes and dowel holes and similar holes filled completely with mortar. Cast stone 
anchors shall be fastened only to concrete, fully grouted CMU, or cold formed metal 
framing, using anchors appropriate for each substrate.

B. Setting Tolerances: Plus/minus 1/32" allowable out of plane with adjacent units.

C. When setting with mortar, all stones not thoroughly wet shall be drenched with clear 
water just prior to setting.

D. All stone shall be protected from splashing mortar or damage by other trades. Any 
foreign matter splashed on the stone shall be removed immediately.

E. All joints with exposed tops shall be filled with joint filler specified herein recessed 3/4" 
from stone surface; balance of joint shall be filled with back-up rod and sealant by 
Section 079200.

3.5 PATCHING

A. The repair of chipped or damaged cast stone shall be done only by mechanics skilled in 
this class of work, with materials furnished by the manufacturer and according to his 
direction.

B. Patching will not be permitted on copings and any other piece which can be removed 
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and replaced without undue difficulty. Replace such pieces which are chipped or 
damaged with identical new pieces. Reseal and/or repoint to remove any evidence of 
replacement.

C. Cast stone shall show no obvious repairs or imperfections other than minimal color 
variations when viewed with the unaided eye under good typical lighting at a ten (10) 
foot distance.

3.6 CLEANING

A. Before pointing, the face of all cast stone shall be scrubbed with a fiber brush, using 
soap powder and water and shall then be rinsed thoroughly with clean running water. 
Any mortar on the face of the cast stone shall be removed. No acids or prepared 
cleaners shall be used without the approval of the cast stone manufacturer.

3.7 POINTING

A. When ready for tuck pointing, the mortar joints shall be dampened and raked back 3/4" 
for pointing. Pointing shall form a slight concave profile. No pointing shall be done in 
freezing weather nor in locations exposed to hot sun unless properly protected. Pointing 
mortar shall be composed of one (1) part non-staining cement (ASTM C 91), one (1) 
part hydrate lime (ASTM C 207, Type S) and four (4) parts of clean, washed sand 
(ASTM C 144). Coloring pigments shall be added as specified in Section 042000 for 
face brick construction. The Architect shall approve color of pointing mortar before 
proceeding with pointing.

3.8 PROTECTION

A. All projecting cast stone pieces shall be fully protected when installed against damage 
of any kind. Any piece damaged shall be replaced at no additional cost.

3.9 INSPECTION AND ADJUSTMENT

A. Upon completion of the work, make a thorough inspection of all installed cast stone and 
verify that all units and joints have been installed in accordance with the provisions of 
this Section; make all necessary adjustments.

END OF SECTION
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SECTION 07 92 00 

JOINT SEALERS

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment and services necessary to 
complete the joint sealers work as shown on the drawings and/or specified herein, 
including but not necessarily limited to the following:

1. Flashing reglets and retainers.

2. Exterior wall joints not specified to be sealed in other Sections of work.

3. Interior wall joints not specified to be sealed in other Sections of work, including 
caulking to fill between architectural woodwork and any wall, floor and/or ceiling 
imperfections.

4. Control and expansion joints in walls.

5. Joints at wall penetrations.

6. Joints between items of equipment and other construction.

7. All other joints required to be sealed to provide a positive barrier against 
penetration of air and moisture.

1.3 RELATED SECTIONS

A. Aluminum Windows - Section 08 51 13

1.4 QUALITY ASSURANCE

A. Qualification of Installers: Use only personnel who are thoroughly familiar, skilled and
specially trained in the techniques of sealant work, and who are completely familiar

with the published recommendations of the sealant manufacturer.

B. Pre-Construction Field Adhesion Testing: Before installing elastomeric sealants, field
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test their adhesion to project joint substrates according to the method in ASTM C 794

and C 1521 that is appropriate for the types of Project joints.

C. Perform testing per ASTM C 1248 on interior and exterior sealants to determine if

sealants or primers will stain adjacent surfaces. No sealant work shall start until results 
of these tests have been submitted to the Architect and he has given his written
approval to proceed with the work.

D. VOC Limits: Comply with Adhesives, Sealants, and Sealant Primers VOC Limits

Tables, CI 2009 (usgbc.org).

1.5 SUBMITTALS

A. Shop Drawings: Submit shop drawings showing all joint conditions, indicating relation
of adjacent materials, all sealant materials (sealant, bond breakers, backing, primers,

etc.), and method of installation.

1. Submit joint sizing calculations certifying that movement capability of sealant is not

being exceeded.

B. Samples: Submit the following:

1. Color samples of sealants, submit physical samples (not color chart).

2. Sealant bond breaker and joint backing.

C. Product Data: Submit manufacturer's technical information and installation instructions

for:

1. Sealant materials, indicating that material meets standards specified herein.

2. Backing rods.

D. Submit manufacturer's certification as required by Article 1.6 herein.

E. Submit results of testing required in Article 1.4 herein.

1.6 MANUFACTURER'S RESPONSIBILITY AND CERTIFICATION

A. Contractor shall require sealant manufacturer to review the Project joint conditions and 
details for this Section of the work. Contractor shall submit to the Architect written 
certification from the sealant manufacturer that joints are of the proper size and design, 
that the materials supplied are compatible with adjacent materials and backing, that the 
materials will properly perform to provide permanent watertight, airtight or vaportight 
seals (as applicable), and that materials supplied meet specified performance 
requirements.



24 June 2022 Putnam Valley Central School District
Construction Documents COVID Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

07 92 00 - 3 Joint Sealers

1.7 ENVIRONMENTAL CONDITIONS

A. Temperature: Install all work of this Section when air temperature is above forty (40) 
degrees F. and below eighty (80) degrees F., unless manufacturer submits written 
instructions permitting sealant use outside of this temperature range.

B. Moisture: Do not apply work of this Section on surfaces which are wet, damp, or have 
frost.

1.8 PRODUCT HANDLING

A. Protection: Use all means necessary to protect the materials of this Section, before, 
during and after installation and to protect the installed work and materials of all other 
trades.

B. Replacements: In the event of damage, immediately make all repairs and 
replacements necessary.

C. Storage

1. Store sealant materials and equipment under conditions recommended by their 
manufacturer.

2. Do not use materials stored for a period of time exceeding the maximum 
recommended shelf life of the material.

3. Material shall be stored in unopened containers with manufacturers’ name, batch 
number and date when shelf life expires.

1.9 WARRANTY

A. Provide a written, notarized warranty from the manufacturer stating that the applied 
sealants shall show no material failure for a period of ten (10) years.

B. Contractor to provide a written, notarized warranty stating that the applied sealants 
shall show no failure due to improper installation for a period of five (5) years.

C. Warranty shall be in a form acceptable to the Owner and executed by an authorized 
individual.

D. Include in warranty provision agreement to repair and/or replace, at Contractor's 
expense, sealant defects that develop during warranty period as a result of faulty labor 
and/or materials.

PART 2 PRODUCTS
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2.1 SEALANT MATERIALS

A. Exterior Wall Sealant: Provide one (1) part non-sag sealant equal to No. 790 or 795 
made by Dow Corning, "Silpruf SCS 2000" or "LM SCS 2700" made by G.E., 
"Spectrem 1" or "Spectrem 3" made by Tremco or "Sonolastic 150" by Sonneborn 
conforming to the minimum standards of ASTM C 920, Type S, Grade NS, Class 50.

B. Interior Sealant: Provide a one (1) part acrylic-based sealant conforming to ASTM C 
834, equal to "AC-20+ Silicone" made by Pecora, Masterseal NP 520 by BASF or 
equal made by Tremco.

C. Colors: Colors selected from manufacturer's standard selection.

2.2 MISCELLANEOUS MATERIALS

A. Back-Up Materials: Provide back-up materials and preformed joint fillers, non-staining, 
non-absorbent, compatible with sealant and primer, and of a resilient nature, equal to 
"HBR" made by Nomaco Inc. or approved equal, twenty-five (25) percent wider than 
joint width. Materials impregnated with oil, bitumen or similar materials shall not be 
used. Provide back-up materials only as recommended by sealant manufacturer in 
writing.

B. Provide bond breakers, where required, of polyethylene tape as recommended by 
manufacturer of sealant.

C. Provide primers recommended by the sealant manufacturer for each material to 
receive sealant. Note that each exterior joint must be primed prior to sealing.

D. Provide solvent, cleaning agents and other accessory materials as recommended by 
the sealant manufacturer.

E. Materials shall be delivered to the job in sealed containers with manufacturer's original 
labels attached. Materials shall be used per manufacturer's printed instructions.

PART 3 EXECUTION

3.1 INSPECTION

A. Examine the areas and conditions where joint sealers are to be installed and correct 
any conditions detrimental to the proper and timely completion of the work. Do not 
proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work.

3.2 INSTALLATION

A. Sealant Installation Standard: Comply with instructions and recommendations of the 
manufacturer and in accordance with ASTM C 1193 for use of joint sealants as 
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applicable to materials, applications and conditions required by this Project where more 
stringent installation requirements are specified herein, such requirements shall apply.

B. Sample Section of Sealant

1. During sealant installation work in exterior wall, the manufacturer of sealant shall 
send his representative to the site, under whose supervision a section of the wall 
(used as "control section") shall be completed for purposes of determining 
performance characteristics of sealant in joints. Architect shall be informed of time 
and place of such installation of control section.

2. Control section shall be installed according to specification given herein and shall 
not be considered as acceptable until written acceptance is provided by the 
Architect.

3. Accepted control section shall be standard to which all other sealant work must 
conform.

C. Supervision: The Contractor shall submit to the Architect written certification from the 
sealant manufacturer that the applicators have been instructed in the proper application 
of their materials. The Contractor shall use only skilled and experienced workmen for 
installation of sealant.

D. Apply sealant under pressure with a hand or power actuated gun or other appropriate 
means. Gun shall have nozzle of proper size and provide sufficient pressure to 
completely fill joints as detailed. Neatly point or tool joint to provide the contour as 
indicated on the drawings.

E. Preparation and Application

1. Thoroughly clean all joints, removing all foreign matter such as dust, oil, grease, 
water, surface dirt and frost. Sealant must be applied to the base surface. 
Previously applied film must be entirely removed.

2. Stone, masonry and concrete surfaces to receive sealant shall be cleaned where 
necessary by grinding, water blast cleaning, mechanical abrading, or combination 
of these methods as required to provide a clean, sound base surface for sealant 
adhesion.

a. Do not use any acid or other material which might stain surfaces.
b. Remove laitance by grinding or mechanical abrading.
c. Remove loose particles present or resulting from grinding, abrading, or blast 

cleaning by blowing out joints with compressed air, oil and water free, or 
vacuuming joints prior to application of primer or sealant.

3. Clean non-porous surfaces such as metal and glass chemically. Remove 
protective coatings on metallic surfaces by solvent that leaves no residue and is 
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compatible with sealant. Use solvent and wipe dry with clean, dry lint free paper 
towels. Do not allow solvent to air dry without wiping. Clean joint areas protected 
with masking tape or strippable films as above after removal of tape film.

4. Do not seal joints until they are in compliance with drawings, or meet with the 
control section standard.

5. Joint Size and Sealant Size: Joints to receive sealant shall be at least 1/4" wide.  
In joint 1/4" to 3/8" wide, sealant shall be 1/4" deep. In joints wider than 3/8" and 
up to 1" wide, sealant depth shall be one half the joint width. For joints wider than 
1", sealant depth shall be as recommended by the sealant manufacturer. Depth of 
joint is defined as distance from outside face of joint to closest point of the filler.

6. Primer: Thoroughly clean joints and apply primer to all surfaces that will receive 
sealant. Apply primer on clean, dry surfaces, and prior to installation of joint 
backing. Completely wet both inner faces of the joint with primer. Mask adjacent 
surfaces of joint with non-staining masking tape prior to priming. Apply primer with 
clean brush and only when temperature is above 45 deg. F.

7. Joint Backing: In joints where depth of joint exceeds required depth of sealant, 
install joint backing (after primer is dry) in joints to provide backing and proper joint 
shape for sealant. Proper shape for sealant is a very slight "hourglass" shape, with 
back and front face having slight concave curvature. Use special blunt T-shaped 
tool or roller to install joint backing to the proper and uniform depth required for the 
sealant. Joint backing shall be installed with approximately twenty-five (25) percent 
compressions. Do not stretch, twist, braid, puncture, or tear joint backing. Butt joint 
backing at intersections.

8. Bond Breaker: Install bond breaker smoothly over joint backing so that sealant 
adheres only to the sides of the joint and not backing.

9. Sealant Application: Apply sealant in accordance with the manufacturer's 
application manual and manufacturer's instructions, using handguns or pressure 
equipment, on clean, dry, properly prepared substrates, completely filling joints to 
eliminate air pockets and voids. Mask adjacent surfaces of joint with non-staining 
masking tape. Force sealant into joint in front of the tip of the "caulking gun" (not 
pulled after it) and force sealant against sides to make uniform contact with sides 
of joint and to prevent entrapped air or pulling of sealant off of sides. Fill sealant 
space solid with sealant.

10. Tooling: Tool exposed joints to form smooth and uniform beds, with slightly 
concave surface conforming to joint configuration per Figure 5A in ASTM C 1193. 
Finished joints shall be straight, uniform, smooth and neatly finished. Remove 
masking tape immediately after tooling of sealant and before sealant face starts to
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"skin" over. Neatly remove any excess sealant from adjacent surfaces of joint, 
leaving the work in a neat, clean condition.

11. Replace sealant which is damaged during construction process.

END OF SECTION
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SECTION 081113

HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of 
the Contract Documents.

SUMMARY

1.2 SECTION INCLUDES:

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the cast stone as shown on the drawings and/or specified herein, including, but 
not necessarily limited to, the following:

1. Standard and custom hollow metal doors and frames.
2. Steel sidelight, borrowed lite and transom frames.
3. Louvers installed in hollow metal doors.
4. Light frames and glazing installed in hollow metal doors.

1.3 RELATED SECTIONS: 
1. Unit Masonry - Section 04 20 00
2. Glass & Glazing – Section 08 80 00
3. Door Hardware – Section 08 71 00

1.4 REFERENCES: 

A. Comply with the recommendations of the following references unless more stringent 
requirements are indicated herein.

1. ANSI/SDI A250.8 - Recommended Specifications for Standard Steel Doors and 
Frames.

2. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for 
Steel Doors, Frames, Frames Anchors and Hardware Reinforcing.

3. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard 
Steel Doors and Frames.

4. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel 
Surfaces for Steel Doors and Frames. 
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5. ANSI/SDI A250.11 - Recommended Erection Instructions for Steel Frames.
6. ASTM A1008 - Standard Specification for Steel Sheet, Cold-Rolled, Carbon, Structural, 

High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.
7. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
8. ASTM A924 - Standard Specification for General Requirements for Steel Sheet, 

Metallic-Coated by the Hot-Dip Process.
9. ASTM C 1363 - Standard Test Method for Thermal Performance of Building 

Assemblies by Means of a Hot Box Apparatus.
10. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound 

Transmission Loss of Building Partitions and Elements.
11. ANSI/BHMA A156.115 - Hardware Preparation in Steel Doors and Frames.
12. ANSI/SDI 122 - Installation and Troubleshooting Guide for Standard Steel Doors and 

Frames.
13. ANSI/NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection 

Association.
14. ANSI/NFPA 105: Standard for the Installation of Smoke Door Assemblies.
15. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire 

Protection Association.
16. UL 10C - Positive Pressure Fire Tests of Door Assemblies.
17. UL 1784 - Standard for Air Leakage Tests of Door Assemblies.

1.5 SUBMITTALS

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, core descriptions, hardware reinforcements, profiles, anchors, fire-resistance 
rating, and finishes.

B. Door hardware supplier is to furnish templates, template reference number and/or physical 
hardware to the steel door and frame supplier in order to prepare the doors and frames to 
receive the finish hardware items.

C. Shop Drawings: Include the following:

1. Elevations of each door design.
2. Details of doors, including vertical and horizontal edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal 

thicknesses.
4. Locations of reinforcement and preparations for hardware.
5. Details of anchorages, joints, field splices, and connections.
6. Details of accessories.
7. Details of moldings, removable stops, and glazing.
8. Details of conduit and preparations for power, signal, and control systems.

D. Samples for Verification:
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1. Samples are only required by request of the architect and for manufacturers that are 
not current members of the Steel Door Institute.

1.6 QUALITY ASSURANCE

A. Source Limitations: Obtain hollow metal doors and frames through one source from a single 
manufacturer wherever possible.

B. Quality Standard: In addition to requirements specified, furnish SDI-Certified manufacturer 
products that comply with ANSI/SDI A250.8, latest edition, "Recommended Specifications 
for Standard Steel Doors and Frames".

C. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and 
labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing 
at positive pressure according to UL10C (neutral pressure at 40” above sill) or UL 10C.

1. Oversize Fire-Rated Door Assemblies Construction: For units exceeding sizes of 
tested assemblies, attach construction label certifying doors are built to standard 
construction requirements for tested and labeled fire rated door assemblies except for 
size.

2. Temperature-Rise Limit: Where indicated and at vertical exit enclosures (stairwell 
openings) and exit passageways, provide doors that have a maximum transmitted 
temperature end point of not more than 450 deg F (250 deg C) above ambient after 
30 minutes of standard fire-test exposure.

3. Smoke Control Door Assemblies: Comply with NFPA 105.

a. Smoke "S" Label: Doors to bear “S” label, and include smoke and draft control 
gasketing applied to frame and on meeting stiles of pair doors.

D. Fire-Rated, Borrowed-Light Frame Assemblies: Assemblies complying with NFPA 80 that 
are listed and labeled, by a testing and inspecting agency acceptable to authorities having 
jurisdiction, for fire-protection ratings indicated, based on testing according to NFPA 257. 
Provide labeled glazing material.

E. Energy Efficient Exterior Openings: Comply with minimum thermal ratings, based on ASTM 
C1363. Openings to be fabricated and tested as fully operable, thermal insulating door and 
frame assemblies. 

1. Thermal Performance (Exterior Openings): Independent testing laboratory certification 
for exterior door assemblies being tested in accordance with ASTM C1363 and meet or 
exceed the following requirements:

a. Door Assembly Operable U-Factor and R-Value Ratings: U-Factor 0.29, R-Value 
3.4, including insulated door, thermal-break frame and threshold. 
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2. Air Infiltration (Exterior Openings): Independent testing laboratory certification for 
exterior door assemblies being tested in accordance with ASTM E283 to meet or 
exceed the following requirements:

a. Rate of leakage of the door assembly shall not exceed 0.25 cfm per square foot 
of static differential air pressure of 1.567 psf (equivalent to 25 mph wind velocity).

F. Pre-Submittal Conference: Conduct conference in compliance with requirements in Division 
01 Section "Project Meetings" with attendance by representatives of Supplier, Installer, and 
Contractor to review proper methods and procedures for installing hollow metal doors and 
frames and to verify installation of electrical knockout boxes and conduit at frames with 
electrified or access control hardware.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit 
and Project site storage. Do not use non-vented plastic.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack 
welded to jambs and mullions.

C. Store hollow metal work under cover at Project site. Place in stacks of five units maximum 
in a vertical position with heads up, spaced by blocking, on minimum 4-inch high wood 
blocking. Do not store in a manner that traps excess humidity.

1. Provide minimum 1/4-inch space between each stacked door to permit air circulation. 
Door and frames to be stacked in a vertical upright position.

1.8 PROJECT CONDITIONS

A. Field Measurements: Verify actual dimensions of openings by field measurements before 
fabrication.

1.9 COORDINATION

A. Coordinate installation of anchorages for hollow metal frames. Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, 
anchor bolts, and items with integral anchors. Deliver such items to Project site in time for 
installation.

1.10 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace doors that fail in materials or workmanship within specified warranty period.
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B. Warranty includes installation and finishing that may be required due to repair or 
replacement of defective doors.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide steel doors and frames 
from a SDI Certified manufacturer:

1. CECO Door Products (C).
2. Curries Company (CU).
3. Pioneer Industries (PI).

2.2 MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable 
for exposed applications.

B. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum G60 (Z180) or A60 (ZF180) metallic coating.

C. Frame Anchors: ASTM A 653/A 653M, Commercial Steel (CS), Commercial Steel (CS), 
Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating.

2.3 HOLLOW METAL DOORS

A. General: Provide 1-3/4 inch doors of design indicated, not less than thickness indicated; 
fabricated with smooth surfaces, without visible joints or seams on exposed faces unless 
otherwise indicated. Comply with ANSI/SDI A250.8 and ANSI/NAAMM HMMA 867.

B. Exterior Doors (Energy Efficient): Face sheets fabricated of commercial quality hot-dipped 
zinc coated steel that complies with ASTM A924 A60. Provide doors complying with 
requirements indicated below by referencing ANSI/SDI A250.8 for level and model, 
ANSI/SDI A250.4 for physical performance level, and HMMA 867 for door construction.

1. Design: Flush panel.
2. Core Construction: Foamed in place polyurethane and steel stiffened laminated core 

with no stiffener face welds, in compliance with HMMA 867 “Laminated Core”. 

a. Provide 22 gauge steel stiffeners at 6 inches on-center internally welded at 5" 
on- center to integral core assembly, foamed in place polyurethane core 
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chemically bonded to all interior surfaces. No stiffener face welding is 
permitted.

b. Thermal properties to rate at a fully operable minimum U-Factor 0.29 and R-
Value 3.4, including insulated door, thermal-break frame and threshold.

c. Kerf Type Frames: Thermal properties to rate at a fully operable minimum U-
Factor 0.36 and R-Value 2.7, including insulated door, kerf type frame, and 
threshold.

3. Level/Model: Level 3 and Physical Performance Level A (Extra Heavy Duty), 
Minimum 16 gauge (0.053 inch - 1.3-mm) thick steel, Model 2.

4. Vertical Edges: Vertical edges to be mechanically interlocked with hairline seam. 
Beveled Lock Edge, 1/8 inch in 2 inches (3 mm in 50 mm).

5. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous steel 
channel not less than 16 gauge, extending the full width of the door and welded to the 
face sheet. Doors with an inverted top channel to include a steel closure channel, 
screw attached, with the web of the channel flush with the face sheets of the door. 
Plastic or composite channel fillers are not acceptable.

6. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9".
7. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing 

plates from same material as door face sheets.

C. Interior Doors: Face sheets fabricated of commercial quality cold rolled steel that complies 
with ASTM A 1008/A 1008M. Provide doors complying with requirements indicated below 
by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical 
performance level:

1. Design: Flush panel.
2. Core Construction: Manufacturer's standard kraft-paper honeycomb, or one-piece 

polystyrene core, securely bonded to both faces.

a. Fire Door Core: As required to provide fire-protection and temperature-rise 
ratings indicated.

3. Level/Model: Level 2 and Physical Performance Level B (Heavy Duty), Minimum 18 
gauge (0.042-inch - 1.0-mm) thick steel, Model 2.

4. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous steel 
channel not less than 16 gauge, extending the full width of the door and welded to the 
face sheet. 

5. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9" or minimum 14 
gauge continuous channel with pierced holes, drilled and tapped. 

6. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing 
plates from same material as door face sheets.

D. Manufacturers Basis of Design:

1. Curries Company (CU) - Polystyrene Core - 707 Series.
2. Curries Company (CU) - Energy Efficient - 777 Trio-E Series.
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2.4 SPECIAL FUNCTION HOLLOW METAL DOORS

A. Sound Resistant Doors: Subject to the same compliance standards and requirements as 
standard hollow metal doors, provide manufacturer's standard sound resistant acoustic core 
tested in accordance with ASTM E90, ASTM 413, and ASTM E1332 standards. Fabricate 
with minimum 16 gauge construction, 1-3/4" thickness, combined with standard flush 
frames designed for mid-range and high range sound attenuation from STC 39 through 
STC 52 applications. Furnish complete with perimeter sound seals, bottom seals, and 
threshold as required for specified STC rating. 

1. Provide sound resistant doors with minimum STC sound rating (32, 38, 41, 43, 46, 
50, 52, 54) as indicated on the door schedule:

2. Each unit to bear a physical label applied to door certifying the product construction 
and identifying the specific STC rating. 

3. Manufacturers Basis of Design:

a. CECO Door Products (C) - Sound-Tech Express Series.
b. Curries Company (CU) - 757 Quiet Noise Series.

2.5 HOLLOW METAL FRAMES

A. General: Comply with ANSI/SDI A250.8 and with details indicated for type and profile.

B. Thermal Break Frames: Subject to the same compliance standards and requirements as 
standard hollow metal frames. Tested for thermal performance in accordance with NFRC 
102, and resistance to air infiltration in accordance with NFRC 400. Where indicated 
provide thermally broken frame profiles available for use in both masonry and drywall 
construction. Fabricate with 1/16” positive thermal break and integral vinyl weatherstripping.

C. Exterior Frames: Fabricated of hot-dipped zinc coated steel that complies with ASTM 
A 653/A 653M, Coating Designation A60.

1. Fabricate frames with mitered or coped corners. Profile as indicated on drawings.
2. Frames: Minimum 14 gauge (0.067-inch -1.7-mm) thick steel sheet.

a. Curries Company (CU) – M Series.

D. Interior Frames: Fabricated from cold-rolled steel sheet that complies with 
ASTM A 1008/A 1008M.

1. Fabricate frames with mitered or coped corners. Profile as indicated on drawings.
2. Frames: Minimum 16 gauge (0.053-inch -1.3-mm) thick steel sheet.
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E. Fire rated frames: Fabricate frames in accordance with NFPA 80, listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated.

F. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 Table 4 with 
reinforcement plates from same material as frames.

2.6 FRAME ANCHORS

A. Jamb Anchors:

1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, 
formed from A60 metallic coated material, not less than 0.042 inch thick, with 
corrugated or perforated straps not less than 2 inches wide by 10 inches long; or wire 
anchors not less than 0.177 inch thick.

2. Stud Wall Type: Designed to engage stud and not less than 0.042 inch thick.

B. Floor Anchors: Floor anchors to be provided at each jamb, formed from A60 metallic coated 
material, not less than 0.042 inches thick.

C. Mortar Guards: Formed from same material as frames, not less than 0.016 inches thick.

2.7 LOUVERS 

A. Metal Louvers:  Unless otherwise indicated provide louvers to meet the following 
requirements.

1. Blade Type: Vision proof inverted V or inverted Y.
2. Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish 

with baked enamel or powder coated finish. Match pre-finished door paint color 
where applicable.

B. Louvers for Fire Rated Doors: Metal louvers with fusible link and closing device, listed and 
labeled for use in doors with fire protection rating of 1-1/2 hours and less.

1. Manufacturers: Subject to compliance with requirements, provide louvers to meet 
rating indicated.

2. Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish 
with baked enamel or powder coated finish. Match pre-finished door paint color 
where applicable.

2.8 LIGHT OPENINGS AND GLAZING

A. Stops and Moldings: Provide stops and moldings around glazed lites where indicated. Form 
corners of stops and moldings with butted or mitered hairline joints at fabricator’s shop. 
Fixed and removable stops to allow multiple glazed lites each to be removed 
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independently. Coordinate frame rabbet widths between fixed and removable stops with the 
type of glazing and installation indicated.

B. Moldings for Glazed Lites in Doors and Loose Stops for Glazed Lites in Frames: Minimum 
20 gauge thick, fabricated from same material as door face sheet in which they are 
installed.

C. Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch 
(16 mm) high unless otherwise indicated. Provide fixed frame moldings and stops on 
outside of exterior and on secure side of interior doors and frames.

D. Preformed Metal Frames for Light Openings: Manufacturer's standard frame formed of 
0.048-inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; and 
approved for use in doors of fire protection rating indicated. Match pre-finished door paint 
color where applicable.

2.9 ACCESSORIES

A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical 
anchors.

B. Grout Guards: Formed from same material as frames, not less than 0.016 inches thick.

2.10 FABRICATION

A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle. Accurately form 
metal to required sizes and profiles, with minimum radius for thickness of metal. Where 
practical, fit and assemble units in manufacturer's plant. When shipping limitations so 
dictate, frames for large openings are to be fabricated in sections for splicing or splining in 
the field by others.

B. Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/SDI A250.8.

C. Hollow Metal Doors:

1. Exterior Doors: Provide optional weep-hole openings in bottom of exterior doors to 
permit moisture to escape where specified.

2. Glazed Lites: Factory cut openings in doors with applied trim or kits to fit. Factory install 
glazing where indicated.

3. Astragals: Provide overlapping astragals as noted in door hardware sets in Division 08 
Section "Door Hardware" on one leaf of pairs of doors where required by NFPA 80 for 
fire-performance rating or where indicated. Extend minimum 3/4 inch beyond edge of 
door on which astragal is mounted.

4. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge strap for 
continuous hinges specified in hardware sets in Division 08 Section "Door Hardware".
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D. Hollow Metal Frames:

1. Shipping Limitations: Where frames are fabricated in sections due to shipping or 
handling limitations, provide alignment plates or angles at each joint, fabricated of same 
thickness metal as frames.

2. Welded Frames: Weld flush face joints continuously; grind, fill, dress, and make 
smooth, flush, and invisible.

a. Welded frames are to be provided with two steel spreaders temporarily 
attached to the bottom of both jambs to serve as a brace during shipping and 
handling. Spreader bars are for bracing only and are not to be used to size the 
frame opening.

3. Sidelight and Transom Bar Frames: Provide closed tubular members with no visible 
face seams or joints, fabricated from same material as door frame. Fasten members at 
crossings and to jambs by butt welding.

4. High Frequency Hinge Reinforcement: Provide high frequency hinge reinforcements 
at door openings 48-inches and wider with mortise butt type hinges at top hinge 
locations.

5. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge straps for 
continuous hinges specified in hardware sets in Division 08 Section "Door Hardware".

6. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated for removable stops, provide security screws at 
exterior locations.

7. Mortar Guards: Provide guard boxes at back of hardware mortises in frames at all 
hinges and strike preps regardless of grouting requirements.

8. Electrical Knock Out Boxes: Factory weld 18 gauge electrical knock out boxes to 
frame for electrical hardware preps; including but not limited to, electric through wire 
transfer hardware, electrical raceways and wiring harnesses, door position switches, 
electric strikes, magnetic locks, and jamb mounted card readers as specified in 
hardware sets in Division 08 Sections "Door Hardware" and "Access Control 
Hardware".

a. Provide electrical knock out boxes with a dual 1/2-inch and 3/4-inch knockouts.
b. Conduit to be coordinated and installed in the field (Division 26) from middle 

hinge box and strike box to door position box.
c. Electrical knock out boxes to comply with NFPA requirements and fit electrical 

door hardware as specified in hardware sets in Division 08 Section "Door 
Hardware".

d. Electrical knock out boxes for continuous hinges should be located in the 
center of the vertical dimension on the hinge jamb.

9. Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four spot 
welds per anchor.

10. Jamb Anchors: Provide number and spacing of anchors as follows:
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a. Masonry Type: Locate anchors not more than 18 inches from top and bottom of 
frame. Space anchors not more than 32 inches o.c. and as follows:

1) Two anchors per jamb up to 60 inches high.
2) Three anchors per jamb from 60 to 90 inches high.
3) Four anchors per jamb from 90 to 120 inches high.
4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 

inches or fraction thereof above 120 inches high.

b. Stud Wall Type: Locate anchors not more than 18 inches from top and bottom 
of frame. Space anchors not more than 32 inches o.c. and as follows:

1) Three anchors per jamb up to 60 inches high.
2) Four anchors per jamb from 60 to 90 inches high.
3) Five anchors per jamb from 90 to 96 inches high.
4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 

inches or fraction thereof above 96 inches high.
5) Two anchors per head for frames above 42 inches wide and mounted in 

metal stud partitions.
11. Door Silencers: Except on weatherstripped or gasketed doors, drill stops to receive 

door silencers. Silencers to be supplied by frame manufacturer regardless if specified 
in Division 08 Section "Door Hardware".

12. Bituminous Coating: Where frames are fully grouted with an approved Portland Cement 
based grout or mortar, coat inside of frame throat with a water based bituminous or 
asphaltic emulsion coating to a minimum thickness of 3 mils DFT, tested in accordance 
with UL 10C and applied to the frame under a 3rd party independent follow-up service 
procedure.

E. Hardware Preparation: Factory prepare hollow metal work to receive template mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the 
Door Hardware Schedule and templates furnished as specified in Division 08 Section "Door 
Hardware."

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8.
2. Reinforce doors and frames to receive non-template, mortised and surface mounted 

door hardware.
3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 

specifications for preparation of hollow metal work for hardware.
4. Coordinate locations of conduit and wiring boxes for electrical connections with 

Division 26 Sections.
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2.11 STEEL FINISHES

A. Prime Finishes: Doors and frames to be cleaned, and chemically treated to insure 
maximum finish paint adhesion. Surfaces of the door and frame exposed to view to receive 
a factory applied coat of rust inhibiting shop primer.

1. Shop Primer: Manufacturer's standard, fast-curing, lead and chromate free primer 
complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer 
manufacturer for substrate; and compatible with substrate and field-applied coatings.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the 
Work.

B. General Contractor to verify the accuracy of dimensions given to the steel door and frame 
manufacturer for existing openings or existing frames (strike height, hinge spacing, hinge 
back set, etc.).

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Remove welded in shipping spreaders installed at factory. Restore exposed finish by 
grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible 
on exposed faces.

B. Prior to installation, adjust and securely brace welded hollow metal frames for square, level, 
twist, and plumb condition.

C. Tolerances shall comply with SDI-117 "Manufacturing Tolerances Standard Steel Doors 
and Frames."

D. Drill and tap doors and frames to receive non-template, mortised, and surface-mounted 
door hardware.

3.3 INSTALLATION

A. General: Install hollow metal work plumb, rigid, properly aligned, and securely fastened in 
place; comply with Drawings and manufacturer's written instructions.
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B. Hollow Metal Frames: Install hollow metal frames of size and profile indicated. Comply with 
ANSI/SDI A250.11 and NFPA 80 at fire rated openings.

1. Set frames accurately in position, plumbed, leveled, aligned, and braced securely until 
permanent anchors are set. After wall construction is complete and frames properly set 
and secured, remove temporary braces, leaving surfaces smooth and undamaged. 
Shim as necessary to comply with installation tolerances.

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, 
and secure with post-installed expansion anchors.

3. Masonry Walls: Coordinate installation of frames to allow for solidly filling space 
between frames and masonry with mortar.

4. Grout Requirements: Do not grout head of frames unless reinforcing has been 
installed in head of frame. Do not grout vertical or horizontal closed mullion members.

C. Hollow Metal Doors: Fit hollow metal doors accurately in frames, within clearances specified 
below. Shim as necessary.

1. Non-Fire-Rated Standard Steel Doors:

a. Jambs and Head: 1/8 inch plus or minus 1/16 inch.
b. Between Edges of Pairs of Doors: 1/8 inch plus or minus 1/16 inch.
c. Between Bottom of Door and Top of Threshold: Maximum 3/8 inch.
d. Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 3/4 

inch.

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.

D. Field Glazing: Comply with installation requirements in Division 08 Section "Glazing" and 
with hollow metal manufacturer's written instructions.

3.4 ADJUSTING AND CLEANING

A. Final Adjustments: Check and readjust operating hardware items immediately before final 
inspection. Leave work in complete and proper operating condition. Remove and replace 
defective work, including hollow metal work that is warped, bowed, or otherwise 
unacceptable.

B. Remove grout and other bonding material from hollow metal work immediately after 
installation.

C. Prime-Coat and Painted Finish Touchup: Immediately after erection, sand smooth rusted or 
damaged areas of prime coat, or painted finishes, and apply touchup of compatible air 
drying, rust-inhibitive primer, zinc rich primer (exterior and galvanized openings) or finish 
paint.
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END OF SECTION 081113
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SECTION 08 14 16

WOOD DOORS

PART 1  GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the wood doors as shown on the drawings and/or specified herein, including 
but not limited to, the following:

1. Solid core flush wood doors.

1.3 RELATED SECTIONS

A. Hollow metal frames - Section 081113.

B. Finish hardware - Section 087100.

C. Painting & Finishing – Section 099000.

1.4 SUBMITTALS

A. Product Data:  Submit door manufacturer’s product data, specifications and installation 
instructions for each type of wood door.

1. Include details of core and edge construction and trim for openings.

2. Include factory finish specifications.

3. Include certifications to show compliance with specifications.

4. Include certification to show compliance with AWI and WDMA requirements 
specified herein.

B. Shop Drawings:  Submit shop drawings indicating location and size of each door, 
elevation of each kind of door, details of construction, location and extent of hardware 
blocking, fire ratings, requirements for finishing and other pertinent data.

1. Include requirements for veneer matching.

C. Submit the following

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches 
for each material and finish.  For each wood species and transparent finish, 
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provide set of three samples showing typical range of color and grain to be 
expected in the finished work.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain flush wood doors through one source from a single 
manufacturer.

B. Quality Standard:  Comply with AWI's "Architectural Woodwork Quality Standards 
Illustrated"; latest edition "Premium" grade and WDMA “Extra Heavy Duty” Performance 
Level.

1. Only manufacturers that are certified and listed by AWI to be QCP qualified are 
acceptable for this project.

2. Provide letter of licensing for Project indicating that doors comply with requirements 
of grade specified.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of referenced standard and manufacturer's written 
instructions.

B. Package doors individually in plastic bags or cardboard cartons.

C. Mark each door on top and bottom rail with opening number used on Shop Drawings.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install doors until building is enclosed, wet 
work is complete, and HVAC system is operating and will maintain temperature and 
relative humidity at occupancy levels during the remainder of the construction period.

1.8 WARRANTY

A. Special Warranty:  Manufacturer's standard form, signed by manufacturer, Installer, and 
Contractor, in which manufacturer agrees to repair or replace doors that are defective in 
materials or workmanship, have warped (bow, cup, or twist) in excess of permitted 
standard noted in Article 2.5 herein, or show telegraphing of core construction in face 
veneers.

1. Warranty shall also include installation and finishing that may be required due to 
repair or replacement of defective doors.

2. Warranty shall be in effect during the following period of time from date of 
Substantial Completion:

a. Solid Core Flush Wood Doors:  Life of installation.
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PART 2  PRODUCTS

2.1 SOLID CORE FLUSH WOOD DOORS

A. Provide AWI PC-5 Premium Grade hot pressed 5-ply solid core particleboard doors, 1-
3/4" thick, conforming to standards specified herein.  Subject to meeting standards 
specified herein, the following manufacturers are acceptable: Marshfield Door Systems, 
Inc., Algoma Hardwoods Inc., or Eggers Hardwood Products Corp., Graham or 
approved equal.

1. Core shall consist of a formed flat panel consisting of wood particles bonded 
together with synthetic resins or other added binder, with an average density of 30 
to 32 lbs. per cubic foot.  The material shall meet or exceed the requirements of 
ANSI A208.1, Grade 1-LD-2 covering mat formed particleboard with face screw 
holding of 124 lbs., modulus of rupture of minimum 700 psi and modulus of 
elasticity of not less than 148,000 psi.

2. Core shall be capable of satisfying this WDMA TM-7 cycle slam test for 1 million 
slams for surface mounted hardware.  Where the manufacturer's core does not 
meet this criteria, stiles and rails must measure a minimum of 5-1/2" and must be 
fabricated of hardwood.

a. Surface mounted hardware must be installed with minimum 1-1/4" screw 
penetrations using threaded to the head screws; coordinate with Section 
087100.

B. Cross Bands:  Shall be 1/16" thick hardwood extending full width of door and laid with 
grain at right angles to face veneers.  Cross bands and faces shall be laminated to the 
core with Type I MF or PVA glue.

C. Stiles, Rails:  Stile and rail shall be a minimum of 1-3/8" solid hardwood or structural 
composite lumber (after trimming) laminated to the core.  Stiles and rails must be 
securely glued to the core with no voids allowed.  Stiles and rails must be capable of 
screw holding of 550 lbs. per WDMA TM-10.

D. Vertical door edge must be capable of screw holding of 550 lbs. per WDMA TM-10; 
horizontal door edge must be capable of screw holding of 400 lbs. per WDMA TM-10.

E. Doors with transparent finish to have center balanced, slip matched, quarter sliced, 
Select oak veneer.  Veneer to conform to AWI, "AA" grade veneer with 3" wide leaf.  
Minimum veneer thickness shall be not less than 1/50" after sanding.

1. Veneers shall be continuous or end matched at transoms.

F. Doors shall have hinge loading capacity of 500 lbs. per WDMA TM-8.

G. Where glass lites are noted, factory cut openings.  Trim openings with solid hardwood 
moldings of same type of wood as face veneer.  Lite openings in 20 minute rated doors 
shall have manufacturer's 20 minute approved hardwood system.

H. Doors to be field painted shall have MDO or hardboard face.
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2.2 SHOP FINISH

A. Transparent Finish:  Finish in the shop with clear satin catalyzed polyurethane finish 
conforming to AWI System “Catalyzed Polyurethane Transparent”.

B. Opaque Finish:  For doors to be field painted, shop prime on all surfaces with one coat 
of alkyd wood primer applied to a dry film thickness of 1.5 mils.

2.3 FABRICATION

A. Prefit and premachine wood doors at the factory.

B. Comply with the tolerance requirements specified herein.  Machine doors for hardware 
requiring cutting of doors.  Comply with final hardware scheduled and door frame shop 
drawings, and with hardware templates and other essential information required to 
ensure proper fit of doors and hardware.

C. Take accurate field measurements of hardware mortises in metal frames to verify 
dimensions and alignment before proceeding with machining in the factory.

D. Doors shall be factory sized to door opening so that trimming and fitting are not required 
in the field.

E. Factory fit doors to suit frame-opening sizes indicated, with the following uniform 
clearances unless otherwise indicated.

1. Three degree bevel or bevel to suit frame sizes indicated, with 3/16" prefit in width, 
+0/-1/32" tolerances.  Prefit top of door 1/8" + 1/16"/-0" and undercut as required by 
floor condition.  Undercut shall not exceed 1/8" from bottom of door to top of 
finished floor; where threshold occurs undercut shall not exceed 1/8" from bottom 
of door to top of threshold.

F. Factory machine doors for hardware that is not surface applied.  Locate hardware to 
comply with DHI-WDHS-3 unless otherwise noted.  Comply with final hardware 
schedules, door frame Shop Drawings, DHI A115-W series standards, and hardware 
templates.

1. Coordinate measurements of hardware mortises in metal frames to verify 
dimensions and alignment before factory machining.

G. Openings:  Cut and trim openings through doors to comply with applicable requirements 
of referenced standards for kinds of doors required.

2.4 SOURCE QUALITY CONTROL

A. Once installed, maximum allowable warp, bow, cut or twist in doors shall be 1/16" as 
measured by the 1/16 inch feeler gauge and a straight-edge extending from corner to 
corner of the door face at stiles, top and bottom rails and along both diagonals.
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PART 3  EXECUTION

3.1 EXAMINATION

A. Examine doors and installed door frames, with Installer present, before hanging doors.

1. Verify that installed frames comply with indicated requirements for type, size, 
location, and swing characteristics and have been installed with level heads and 
plumb jambs.

2. Reject doors with defects.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Hardware: For installation, see Section 087100 Door Hardware.

B. Installation Instructions: Install doors to comply with manufacturer's written instructions 
and referenced quality standard, and as indicated.

1. Install fire-rated doors according to NFPA 80.

2. Install smoke- and draft-control doors according to NFPA 105.

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge.

D. Factory-Finished Doors: Restore finish before installation if fitting or machining is 
required at Project site.

3.3 ADJUSTING

A. Operation: Rehang or replace doors that do not swing or operate freely.

B. Finished Doors: Replace doors that are damaged or that do not comply with 
requirements. Doors may be repaired or refinished if work complies with requirements 
and shows no evidence of repair or refinishing.

END OF SECTION
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SECTION 08 51 13 

ALUMINUM WINDOWS

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the requirements 
of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the aluminum windows as shown on the drawings and/or specified herein, 
including, but not limited to, the following:

1. Aluminum windows, in-swinging casement and fixed.

2. Miscellaneous insulation at window frames.

3. Anchors, hardware and accessories including trim pieces and panning.

1.3 RELATED SECTIONS

A. Unit Masonry - Section 04 20 00.

B. Joint Sealers - Section 07 92 00.

C. Glass and Glazing - Section 08 80 00.

1.4 PERFORMANCE REQUIREMENTS

A. Windows shall conform to the "Voluntary Specification for Aluminum Prime Windows & 
Sliding Glass Doors" as published by ANSI/AAMA 101/I.S.2-97 unless more stringent 
requirements are specified. Windows shall conform to minimum standards of AW90 for 
casement and fixed windows.

B. Performance and Testing: Except as otherwise indicated, comply with air infiltration 
tests, water resistance tests and applicable load tests specified in ANSI/AAMA 101/I.S.2-
97 for AW90 window units.

1. Testing: Where manufacturer's standard window units comply with requirements 
and have been tested in accordance with specified tests, provide certification by 
manufacturer to the Architect and Owner showing compliance with such tests; 
otherwise, perform required tests through an AAMA-accredited testing laboratory or 
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agency, and provide certified test results to the Architect and Owner.

2. Test reports shall be not more than four years old.

3. Sample submitted for tests shall be manufacturer's standard construction and 
whose overall dimensions shall be at least the lay-out size window and window/door 
unit required for this Project. Sequence of test shall be optional between 
manufacturer and the testing laboratory except that in all cases, air infiltration test 
shall be performed before water resistance test. Sash in sample shall contain the 
approximate configuration as that of windows to be tested.

4. To evaluate testing and measure product performance, testing shall be conducted 
on manufacturer's standard product glazed with type of glazing material specified 
herein.

C. A thermal transmittance test and a condensation resistance test shall be conducted 
according to AAMA 1503-04, "Voluntary Test Method for Thermal Transmittance and 
Condensation Resistance of Windows, Doors and Glazed Wall Sections." Standard test 
conditions as specified in Section 9.1 of the 1503.1-04 shall be used. Windows shall 
meet the following minimum criteria:

1. Condensation Resistance Test (CRF)

a. With window sash and ventilators closed and locked, test unit in accordance 
with AAMA 1502.7.

b. Condensation Resistance Factor (CRF) shall be not less than 50.0 for glass 
and 55.0 for frame.

2. Thermal Transmittance Test (Conductive U-Value)

a. With window sash and ventilators closed and locked, test unit in accordance 
with AAMA 1503.0.

b. Conductive thermal transmittance (U-value) shall be not more than 0.43 
BTU/hr/sf/deg. F.

D. Provide anchorage of window to building substrate to withstand pressure or suction 
winds loads per requirements of the Building Code but not less than 30 psf.

E. Life Cycle Testing: When tested in accordance with AAMA 910-93, there is to be no 
damage to fasteners, hardware parts, support arms, activating mechanisms or any other 
damage which would cause the window to be inoperable at the conclusion of testing. Air 
infiltration and water resistance tests shall not exceed the primary performance 
requirements specified.

F. Fabricate and install window to allow for thermal movement of materials when subject to 
a temperature differential from –30 deg. F. to +180 deg. F. without damage of any finish.
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1.5 QUALITY ASSURANCE

A. Manufacturers shall have been engaged in the manufacture of aluminum windows of 
grades specified for not less than 10 years.

B. Take field measurements of existing openings prior to submitting shop drawings and 
show same on shop drawings for each opening. Note that the Contract Drawings show 
general locations and sizes of windows, but the Contractor shall remain responsible for 
all field measurements, quantities, etc.

1.6 SUBMITTALS

A. Shop Drawings

1. Shop drawings shall show in detail and fully indicate the location and the quantities 
of all the work, the kind, finish, size, section of each unit, overall and detail 
dimensions, factory and field joint locations, arrangements and details, location and 
detail of each piece of anchorage, flashings, supporting construction provisions for 
the work of others.

2. Shop drawings shall show all surrounding conditions on elevations and details, 
including steel, concrete, masonry, lintels, block, and anchorage; all correctly 
dimensioned.

3. Shop drawings of building elevations shall be at scale of 1/8" = 1'-0", or larger. Other 
shop drawings shall be at a scale that is normal to trade, or larger if required by 
Architect.

4. Contract drawings may not be used (reproduced, enlarged, reduced, etc.) by 
Subcontractor for shop drawings.

5. Shop drawings also shall fully demonstrate all requirements respecting the 
manufacture, finishing, handling, storage, carting sequence and erection of all 
materials specified herein.

6. Show joinery techniques, provision for horizontal and vertical expansion, drainage 
and weep systems, glass and metal thicknesses and framing member profiles.

7. Identify all materials, including metal alloys, glass types, fasteners, and glazing 
materials. Identify all shop and field sealants by product name and locate on 
drawings. Glazing details shall be at full size scale.

8. Show dimensioned position of glass edge relative to metal rabbet.

9. Shop drawings shall show attachments of window assemblies to adjoining 
construction and location of all work; kind, finish and size of frames, overall and 
detail dimensions, location and detail of each anchorage; supporting and adjoining 
construction; provision for the work of other trades; and all other required 
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information.

10. Contractor shall verify all measurements of existing window openings in the field 
before commencing fabrication.

11. Any proposed deviations from work shown on the Contract drawings shall be 
indicated and so identified on shop drawings for Architect's review.

B. Samples

1. Submit 12" long sample of extrusion with specified finish.

2. Full size corner section of all types of aluminum frame, showing construction, glass 
and finishing - 12" x 12".

3. All fasteners, straps, hardware, locks and keys, sealant, etc.

C. Submit certified test results as required herein.

D. Guarantees as noted in 1.8.

E. Window manufacturer and Contractor for work of this section must each submit 
references of prior projects similar in size, scope and window type.

1.7 DELIVERY, STORAGE AND HANDLING

A. Materials shall be packed, loaded, shipped, unloaded, stored and protected in a manner 
which will avoid abuse, damage and defacement in accordance with the 
recommendations contained in the AAMA Aluminum Curtain Wall Manual #10 entitled 
"Care and Handling of Architectural Aluminum from Shop to Site."

B. Remove all paper type wrappings and interleavings that are wet or which could 
become wet when unloading materials.

C. Store inside structure in space designated by Owner.

D. Stack vertically or on edge so that water cannot accumulate on or within materials using 
wood or plastic shims between components to provide water drainage and air circulation.

E. Cover materials with tarpaulins or plastic hung on frames to provide air circulation and 
prevent contaminants from contacting aluminum.

F. Keep water away from stored assemblies.

G. The Contractor shall be responsible for taking the steps necessary to protect the 
materials from careless handling of tools, weld splatter, acids, roofing tar, solvents, 
abrasive cleaners, and other items that could damage window components and finish.
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1.8 MANUFACTURER'S REPRESENTATIVE

A. Contractor shall require representative of manufacturer of the windows to provide field 
instructions and supervision of the installation of the windows.

B. Contractor shall require the manufacturer's representative to make sure that the 
subcontractor's workmen are fully instructed and trained in the handling and application 
of all the materials, and shall see that all the materials are correctly installed.

C. Upon completion of the installation, the Contractor shall submit to the Architect in written 
form certification that the representative of the manufacturer of the windows has 
supervised the work of this Section and that all windows are correctly installed.

1.9 GUARANTEE

A. Aluminum Windows and Related Materials: Ten (10) year guarantee on materials and 
workmanship, including finish on aluminum and on glass and glazing.

PART 2 PRODUCTS

2.1 WINDOWS

A. Aluminum windows shall be "8225TL Isolock" as manufactured by Kawneer, or 
equivalent product of Graham, Wausau, or approved equal.

2.2 FIXED AND CASEMENT WINDOWS

A. Aluminum Windows and Components

1. Extruded aluminum prime billet 6063-T5, aluminum sheet 3003 H14.

2. Minimum principal window member wall thickness 0.090".

3. Minimum frame and vent depth, front to back, shall be 2-1/4". Vent to be flush with 
frame.

4. Maximum exposed metal sightlines of main frame members shall be 2" at all 
members except 3" at horizontal intermediate between fixed and operable areas.

5. Glass plane shall be recessed 1" from exterior plane of window members.  Framing 
members shall possess a sloped profile duplicating an existing exterior putty glazed 
steel window profile.

6. There shall be no change in exterior sightlines between fixed and operable units 
including spandrel areas.

7. Vent sections must be tubes.

B. Hardware - General
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1. All steel components 300 Series stainless steel (SS) (except roto-operator arms)
i.e. - keepers, fasteners, hold open arms, tracks, etc.

2. All aluminum components 6063-T5 (T6) or 6105-T6.

3. Locking handles and cases, white bronze.

4. Hardware members bridging frame or vent thermal barrier to be nylon or suitable 
low conductivity, non-metallic material.

C. Thermal-Break,   Frame  and  Vent: Factory poured in place polyurethane into 
prefinished cavity in manufacturer's plant providing minimum 3/8" separation.

D. Weatherstripping: Extruded sponge neoprene meeting ASTM C 509.

E. Glass and Glazing: Shop glaze, see section 088000 for material description.

2.3 FABRICATION

A. General

1. Finish, fabricate and shop assemble frame and sash members into complete 
windows under responsibility of one manufacturer.

2. No bolts, screws or fastenings to bridge thermal barriers or impair independent 
frame movement.

B. Casement Ventilator: Miter all corners and mechanically stake over solid aluminum, 
corner block minimum 1/4" thick, set and sealed in epoxy leaving hairline joinery, then 
seal weathertight. Joinery methods must not discolor finish or be unsightly.

C. Main Frame Members: Miter all corners and continuously weld along unexposed 
surfaces so as not to affect the structural or thermal integrity of the thermal barrier,  then 
seal weathertight.

D. Weatherstripping

1. Two rows (both inner and outer overlap contacts) of extruded neoprene meeting 
ASTM C 509 in extruded races about perimeter of operating sash.

2. Securely stake and join at corners.

E. Glass Drainage: Provision shall be made to insure that water will not accumulate and 
remain in contact with the perimeter areas of sealed insulating glass.

F. Hardware

1. Hinges
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a. Each operating sash shall be provided with a minimum of two extruded 
aluminum, three knuckle hinges with stainless steel pins. Windows over 4'-4" 
in height shall be provided with an intermediate hinge.

b. The hinge shall be attached to both the frame and sash with concealed 
fasteners. The hinge shall be furnished to match the window.

2. Locks

a. Each operating sash shall be provided with a minimum of one die cast locking 
handle up to a ventilator height of 4'-0" and two locking handles on vents over 
4'-0" high.

b. All locking hardware shall be provided with a stainless steel strike backed up 
with an extruded aluminum leg a minimum of 0.125" in thickness. Locking 
directly against aluminum, will not be accepted.

3. Riser Blocks: Each operating vent shall be equipped with a nylon riser block at the 
sill.

G. Insect Screens: Frames shall be of tubular aluminum extrusions of manufacturer’s 
standard alloy. Fabricate frames with mitered or coped joints or corner extrusions, 
concealed fasteners, and removable PVC spline/anchor concealing edge of frame. Mesh 
shall be 18-by-16 screen cloth of 0.011 inch diameter coated aluminum wire. Colors shall 
be as selected by the Architect from manufacturer’s full range.

H. Rescue Labels: Windows designated on drawings as "Rescue" or "Egress" windows 
shall meet all applicable codes and shall include a conforming label.

2.4 FINISH OF ALUMINUM

A. High-Performance Organic Finish: AA-C12C42R1x (Chemical Finish: Cleaned with 
inhibited chemicals; Chemical Finish: Acid-chromate-fluoride-phosphate conversion 
coating; Organic Coating: As specified below). Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturer’s written 
instructions.

1. Fluoropolymer Two-Coat System: Manufacturer’s standard two-coat, thermoscured 
system consisting of specially formulated inhibitive primer and fluoropolymer color 
topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight; 
complying with AAMA 2605-02.

2. Custom color and gloss as selected by the Architect.

PART 3 EXECUTION

3.1 INSPECTION AND REMOVALS
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A. Examine surfaces and conditions where aluminum windows are to be installed and 
correct any conditions detrimental to the proper and timely completion of the work. Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work.

B. Verify dimensions taken at the job site affecting the work. Bring field dimensions which 
are at variance to the attention of the Architect. Obtain decision regarding corrective 
measures before the start of installation.

3.2 INSTALLATION

A. Use only skilled tradesman with work done in accordance with approved Shop Drawings 
and specifications.

B. Plumb and align window faces in a single plane for each wall plane and erect windows 
and materials square and true adequately anchored to maintain positions permanently 
when subjected to normal thermal and building movement and specified wind loads.

C. Adjust windows for proper operation after installation.

D. Furnish and apply sealants to provide a weathertight installation at all metal-to-metal 
joints and intersections of frames and at opening perimeters. Wipe off excess material 
and leave all exposed surfaces and joints clean and smooth.

E. Aluminum shall be insulated from direct contact with steel, masonry, concrete, or non- 
compatible materials by bituminous paint, zinc chromate primer, or other suitable 
insulation material.

F. Blanket insulation shall be installed behind aluminum covers, panning and trim to insure 
thermally insulated seal.

3.3 ADJUSTING AND CLEANING

A. After completion of window installation, windows shall be inspected, adjusted, put into 
working order and left clean, free of labels, etc.

B. Glass that is broken, damaged, cracked, or permanently stained shall be replaced.

C. Final cleaning of finish shall be in accordance with AAMA 610.1.

END OF SECTION
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SECTION 087100

DOOR HARDWARE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes: 

1. Mechanical (and electrified) door hardware for the following: 

a. Swinging doors
b. Sliding doors
c. Gates

2. Field verification, preparation and modification of existing doors and frames to 
receive new door hardware.

3. Lead-lining door hardware items required for radiation protection at door 
openings.

B. Exclusions:  Hardware for the following is not provided under the scope of this 
section, unless specifically listed in the hardware sets:

1. Windows
2. Cabinets (casework), including locks in cabinets
3. Signage
4. Toilet accessories
5. Overhead doors

C. Related Sections:

1. Joint Sealants – Section 079200

1.3 REFERENCES

A. Applicable state and local building codes and standards.
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B. Fire/Life Safety

1. NFPA - National Fire Protection Association

a. NFPA 70 – National Electric Code
b. NFPA 80 - Standard for Fire Doors and Fire Windows
c. NFPA 101 - Life Safety Code
d. NFPA 105 - Smoke and Draft Control Door Assemblies

2. State and/or City Fire Safety Code 

C. UL - Underwriters Laboratories

1. UL 10B - Fire Test of Door Assemblies
2. UL 10C - Positive Pressure Test of Fire Door Assemblies
3. UL 1784 - Air Leakage Tests of Door Assemblies
4. UL 305 - Panic Hardware

D. Accessibility

1. ADA - Americans with Disabilities Act.
2. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 

E. DHI - Door and Hardware Institute 

1. Sequence and Format for the Hardware Schedule
2. Recommended Locations for Builders Hardware

F. ANSI - American National Standards Institute

1. ANSI/BHMA A156.1 - A156.29, and ANSI A156.31 - Standards for Hardware and 
Specialties

1.4 SUBMITTALS

A. General:

1. Submit the following in accordance with Conditions of Contract and Division 01 
requirements.

2. Advise Architect within the submittal package of incompatibility or issues which 
may detrimentally affect the work of this section.

3. Prior To Forwarding Submittal: Comply with procedures for verifying existing door 
and frame compatibility for new hardware, as specified in PART 3, 
“EXAMINATION” article, herein.

B. Action Submittals:
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1. Product Data:  Product data including manufacturers’ technical product data for 
each item of door hardware, installation instructions, maintenance of operating 
parts and finish, and other information necessary to show compliance with 
requirements.

2. Riser and Wiring Diagrams:  After final approval of the hardware schedule, 
submit details of electrified door hardware, indicating the following:

a. Wiring Diagrams:  For power, signal, and control wiring and including the 
following:

1) Details of interface of electrified door hardware and building safety and 
security systems.

2) Schematic diagram of systems that interface with electrified door 
hardware.

3) Point-to-point wiring.
4) Risers.

3. Samples for Verification:  If requested by the Architect, submit production sample 
or sample installations as requested of each type of exposed hardware unit in the 
finish indicated, and tagged with a full description for coordination with the 
schedule.

a. Samples will be returned to the supplier in like-new condition.  Units that 
are acceptable to the Architect may, after final check of operations, be 
incorporated into the Work, within limitations of key coordination 
requirements.

4. Door Hardware Schedule:  Submit schedule with hardware sets in vertical format 
as illustrated by the Sequence of Format for the Hardware Schedule as 
published by the Door and Hardware Institute.  Indicate complete designations of 
each item required for each door or opening, Include the following information:

a. Door Index; include door number, heading number, and Architects 
hardware set number.

b. Opening Lock Function Spreadsheet; list locking device and function for 
each opening.

c. Type, style, function, size, and finish of each hardware item.
d. Name and manufacturer of each item.
e. Fastenings and other pertinent information.
f. Location of each hardware set cross-referenced to indications on 

Drawings.
g. Explanation of all abbreviations, symbols, and codes contained in 

schedule.
h. Mounting locations for hardware.
i. Door and frame sizes and materials.
j. Name and phone number for the local manufacturer's representative for 

each product.
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k. Operational Description of openings with any electrified hardware (locks, 
exits, electromagnetic locks, electric strikes, automatic operators, door 
position switches, magnetic holders or closer/holder units, and/or access 
control components). Operational description should include how the door 
will operate on egress, ingress, and fire/smoke alarm connection.

1) Submittal Sequence:  Submit door hardware schedule concurrent with 
submissions of Product Data, Samples, and Shop Drawings.  
Coordinate submission of door hardware schedule with scheduling 
requirements of other work to facilitate the fabrication of other work 
that is critical in Project construction schedule.

5. Key Schedule: 

a. After a keying meeting between representatives of the Owner, Architect, 
hardware supplier—provide a keying schedule listing the levels of keying 
as well as an explanation of the key system's function, the key symbols 
used and the door numbers controlled.

b. Utilize ANSI A156.28 “Recommended Practices for Keying Systems” as a 
guideline for nomenclature, definitions, and approach for selecting the 
optimal keying system.

c. Provide 3 copies of keying schedule for review prepared and detailed in 
accordance with referenced DHI publication.  Include schematic keying 
diagram and index each key to unique door designations.

d. Index keying schedule by door number, keyset, hardware heading number, 
cross keying instructions, and special key stamping instructions.

e. Provide one complete bitting list of key cuts and one key system schematic 
illustrating system usage and expansion.

1) Forward bitting list, key cuts and key system schematic directly to 
Owner, by means as directed by Owner.

f. Prepare key schedule by or under supervision of supplier, detailing 
Owner’s final keying instructions for locks.

6. Templates: After final approval of the hardware schedule, provide templates for 
doors, frames and other work specified to be factory prepared for the installation 
of door hardware.

C. Informational Submittals:

1. Qualification Data:  For Supplier, Installer and Architectural Hardware Consultant.

2. Product Certificates for electrified door hardware, signed by the manufacturer:

a. Certify that door hardware approved for use on types and sizes of labeled 
fire-rated doors complies with listed fire-rated door assemblies.
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3. Certificates of Compliance:

a. Upon request of Architect or Authority Having Jurisdiction certificates of 
compliance for fire-rated hardware and installation instructions shall be 
made available.

4. Product Test Reports:  For compliance with accessibility requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by 
a qualified testing agency, for door hardware on doors located in accessible 
routes.

5. Warranty:  Special warranty specified in this Section.

D. Closeout Submittals:

1. Operations and Maintenance Data:  Provide in accordance with Division 01 and 
include the following:

a. Complete information on care, maintenance, and adjustment; data on 
repair and replacement parts, and information on preservation of finishes.

b. Catalog pages for each product.
c. Name, address, and phone number of local representative for each 

manufacturer.
d. Parts list for each product.
e. Copy of final approved hardware schedule, edited to reflect conditions as-

installed.
f. Copy of final keying schedule.
g. As-installed wiring diagrams for each opening connected to power, both 

low voltage and 110 volts.
h. Copy of warranties including appropriate reference numbers for 

manufacturers to identify the project.

1.5 QUALITY ASSURANCE

A. Product Substitutions: For the purpose of performing the work of this section, 
comply with product requirements stated in Division 01 and as specified herein.

B. Supplier Qualifications and Responsibilities: A recognized architectural hardware 
supplier that has a record of successful in-service performance for supplying door 
hardware similar in quantity, type, and quality to that indicated for this Project and 
that provides a certified Architectural Hardware Consultant (AHC) available to the 
Owner, Architect, and Contractor, at reasonable times during the course of the Work 
for consultation.

1. Warehousing Facilities:  In Project's vicinity.
2. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
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3. Engineering Responsibility:  Preparation of data for electrified door hardware, 
including Shop Drawings, based on testing and engineering analysis of 
manufacturer's standard units in assemblies similar to those indicated for this 
Project.

4. Coordination Responsibility: Coordinate installation of the electronic security 
hardware with the Architect and electrical engineers and provide installation and 
technical data to the Architect and other related subcontractors.

a. Upon completion of electronic security hardware installation, inspect and 
verify that all components are working properly.

C. Installer Qualifications: Qualified tradesmen, skilled in the application of commercial 
grade hardware that has a record of successful in-service performance for installing 
door hardware similar in quantity, type, and quality to that indicated for this Project.

D. Architectural Hardware Consultant Qualifications:  A person who is experienced in 
providing consulting services for door hardware installations that are comparable in 
material, design, and extent to that indicated for this Project and who can meet the 
following qualification requirements:

1. For door hardware, DHI-certified, Architectural Hardware Consultant (AHC).
2. Can provide installation and technical data to the Architect and other related 

subcontractors.
3. Can inspect and verify components are in working order upon completion of 

installation.
4. Capable of producing wiring diagrams.
5. Capable of coordinating installation of the electrified hardware with the Architect 

and electrical engineers.

E. Single Source Responsibility:  Obtain each type of door hardware from a single 
manufacturer.

1. Provide electrified door hardware from same manufacturer as mechanical door 
hardware, unless otherwise indicated.

2. Manufacturers that perform electrical modifications and that are listed by a 
testing and inspecting agency acceptable to authorities having jurisdiction are 
acceptable.

F. Fire-Rated Door Openings:  Provide door hardware for fire-rated openings that 
complies with NFPA 80 and requirements of authorities having jurisdiction.  Provide 
only items of door hardware that are listed and are identical to products tested by 
Underwriters Laboratories, Intertek Testing Services, or other testing and inspecting 
organizations acceptable to the authorities having jurisdiction for use on types and 
sizes of doors indicated, based on testing at positive pressure and according to 
NFPA 252 or UL 10C and in compliance with requirements of fire-rated door and 
door frame labels.
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G. Smoke- and Draft-Control Door Assemblies:  Where smoke- and draft-control door 
assemblies are required, provide door hardware that meets requirements of 
assemblies tested according to UL 1784 and installed in compliance with NFPA 105.

1. Air Leakage Rate:  Maximum air leakage of 0.3 cfm/sq. ft. (3 cu. m per 
minute/sq. m) at the tested pressure differential of 0.3-inch wg (75 Pa) of water.

H. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, 
by a testing agency acceptable to authorities having jurisdiction.

I. Means of Egress Doors:  Latches do not require more than 15 lbf (67 N) to release 
the latch.  Locks do not require use of a key, tool, or special knowledge for 
operation.

J. Accessibility Requirements:  For door hardware on doors in an accessible route, 
comply with governing accessibility regulations cited in “REFERENCES” article, 
herein.

1. Provide operating devices that do not require tight grasping, pinching, or twisting 
of the wrist and that operate with a force of not more than 5 lbf (22.2 N).

2. Comply with the following maximum opening-force requirements:

a. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied 
perpendicular to door.

b. Sliding or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch.
c. Fire Doors:  Minimum opening force allowable by authorities having 

jurisdiction.

3. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not 
more than 1/2 inch (13 mm) high [and] [3/4 inch (19 mm) high for exterior sliding 
doors].

4. Adjust door closer sweep periods so that, from an open position of 70 degrees, 
the door will take at least 3 seconds to move to a point 3 inches (75 mm) from 
the latch, measured to the leading edge of the door.

K. Keying Conference:  Conduct conference at Project site to comply with 
requirements in Division 01.

1. Attendees: Owner, Contractor, Architect, Installer, Supplier’s Architectural 
Hardware Consultant.

2. Incorporate keying conference decisions into final keying schedule after 
reviewing door hardware keying system including, but not limited to, the 
following:

a. Function of building, flow of traffic, purpose of each area, degree of security 
required, and plans for future expansion.

b. Preliminary key system schematic diagram.
c. Requirements for key control system.
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d. Requirements for access control.
e. Address for delivery of keys.

L. Pre-installation Conference:  Conduct conference at Project site.

1. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays.

2. Inspect and discuss preparatory work performed by other trades.
3. Review required testing, inspecting, and certifying procedures.

M. Coordination Conferences:

1. Installation Coordination Conference: Prior to hardware installation, schedule and 
hold a meeting for the purpose of reviewing any questions or concerns related to 
the proper installation and adjustment of door hardware.

a. Attendees: doors hardware supplier, door hardware installer, Contractor.
b. After the meeting, provide letter of compliance to the Architect, indicating 

when the meeting was held and who was in attendance.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up for hardware 
delivered to Project site.

B. Tag each item or package separately with identification coordinated with the final 
door hardware schedule, and include installation instructions, templates, and 
necessary fasteners with each item or package.

1. Each article of hardware shall be individually packaged in manufacturer’s original 
packaging.

C. Project Conditions:

1. Maintain manufacturer-recommended environmental conditions throughout 
storage and installation periods.

2. Provide secure lock-up for door hardware delivered to the Project, but not yet 
installed.  Control handling and installation of hardware items so that completion 
of Work will not be delayed by hardware losses both before and after installation.

D. Protection and Damage:

1. Promptly replace products damaged during shipping with exactly the same 
products.

2. Handle hardware in manner to avoid damage, marring, or scratching.  Correct, 
replace or repair products damaged during the course of the Work.
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3. Protect products against malfunction due to paint, solvent, cleanser, or any 
chemical agent.

E. Deliver keys to manufacturer of key control system for subsequent delivery to 
Owner.

F. Deliver keys (and permanent cores) to Owner by registered mail or overnight 
package service.

1.7 COORDINATION

A. Coordinate layout and installation of floor-recessed door hardware with floor 
construction.  Cast anchoring inserts into concrete.  Concrete, reinforcement, and 
formwork requirements are specified in Division 03.

B. Installation Templates:  Distribute for doors, frames, and other work specified to be 
factory prepared.  Check Shop Drawings of other work to confirm that adequate 
provisions are made for locating and installing door hardware to comply with 
indicated requirements.

C. Security:  Coordinate installation of door hardware, keying, and access control with 
Owner's security consultant.

D. Electrical System Roughing-In:  Coordinate layout and installation of electrified door 
hardware with connections to power supplies and building safety and security 
systems.

E. Existing Openings:  Where hardware components are scheduled for application to 
existing construction or where modifications to existing door hardware are required, 
field verify existing conditions and coordinate installation of door hardware to suit 
opening conditions and to provide proper door operation.

F. Direct shipments not permitted, unless approved by the Contractor.

1.8 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of door hardware that fail in materials or workmanship 
within specified warranty period.

1. Warranty Period: Years from date of Substantial Completion, for durations 
indicated.

a. Closers:
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1) Mechanical: 10 years.
2) Electrified: 2 years.

b. Exit Devices:

1) Mechanical: 3 years.
2) Electrified: 1 year.

c. Locksets:

1) Mechanical: 3 years.
2) Electrified: 1 year.

d. Continuous Hinges:  Lifetime warranty
e. Key Blanks: Lifetime

2. Warranty does not cover damage or faulty operation due to improper installation, 
improper use or abuse.

1.9 MAINTENANCE

A. Maintenance Tools:

1. Furnish One (1) complete set of special tools required for maintenance and 
adjustment of hardware, including changing of cylinders.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Approval of manufacturers other than those listed shall be in accordance with 
QUALITY ASSURANCE article, herein.

B. Hand of Door:  Drawings show direction of slide, swing, or hand of each door leaf.  
Furnish each item of hardware for proper installation and operation of door 
movement as shown.

C. Where the hardware specified is not adaptable to the finished shape or size of the 
members requiring hardware, furnish suitable types having the same operation and 
quality as the type specified, subject to the Architect's approval.

2.2 EXISTING MATERIALS

A. Where existing door hardware is indicated to be removed and reinstalled:

1. Carefully remove door hardware and components.
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2. Clean, protect and store existing door hardware in accordance with storage and 
handling requirements specified herein.

3. Reinstall in accordance with installation requirements for new door hardware.

2.3 MATERIALS

A. Fasteners

1. Provide hardware manufactured to conform to published templates, generally 
prepared for machine screw installation.

2. Furnish screws for installation with each hardware item.  Finish exposed 
(exposed under any condition) screws to match hardware finish, or, if exposed in 
surfaces of other work, to match finish of this other work as closely as possible 
including "prepared for paint" surfaces to receive painted finish.

3. Provide concealed fasteners for hardware units that are exposed when door is 
closed except to the extent that no standard units of type specified are available 
with concealed fasteners.  Do not use thru-bolts for installation where bolt head 
or nut on opposite face is exposed in other work unless their use is the only 
means of reinforcing the work adequately to fasten the hardware securely.  
Review door specification and advise Architect if thru-bolts are required.

4. Hardware shall be installed with the fasteners provided by the hardware 
manufacturer.

B. Modification and Preparation of Existing Doors: Provide necessary fillers, 
Dutchmen, reinforcements, and fasteners, compatible with existing materials, as 
required for mounting new opening hardware and to cover existing door and frame 
preparations.

1. When possible, use materials which match materials of adjacent modified areas.
2. When modifying existing fire-rated openings, provide materials permitted by 

NFPA 80 as required to maintain fire-rating.

C. Provide screws, bolts, expansion shields, drop plates and other devices necessary 
for hardware installation.

1. Where fasteners are exposed to view: Finish to match adjacent door hardware 
material.

2. Provide hinges with electrified option where specified. Provide with sufficient 
number and gage of concealed wires to accommodate electric function of 
specified hardware. Locate electric hinge at second hinge from bottom or nearest 
to the electrified locking component.

3. Provide mortar guard for each electrified hinge specified, unless specified in 
hollow metal frame specification.

4. Provide spring hinges where specified. Provide two spring hinges and one 
bearing hinge per door leaf for doors 90 inches or less in height. Provide one 
additional bearing hinge for each 30 inches of additional door height. 
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2.4 CONTINUOUS HINGES

A. Aluminum Continuous Hinges

1. Manufacturers:

a. Scheduled Manufacturer: Pemko
b. Approved Equals: McKinney, Markar

2. Requirements:

a. Provide aluminum geared continuous hinges conforming to ANSI A156.25, 
Grade 2. 

b. Provide aluminum geared continuous hinges, where specified in the 
hardware sets, fabricated from 6063-T6 aluminum, with .25 inch diameter 
Teflon coated stainless steel hinge pin.

c. Provide split nylon bearings at each hinge knuckle for quiet, smooth, self-
lubricating operation.

d. Hinges shall be capable of supporting door weights up to 450 pounds, and 
shall be successfully tested for 1,500,000 cycles.

e. On fire-rated doors, provide aluminum geared continuous hinges that are 
classified for use on rated doors by a testing agency acceptable to the 
authority having jurisdiction.

f. Provide aluminum geared continuous hinges with electrified option where 
specified. Provide with sufficient number and gage of concealed wires to 
accommodate electric function of specified hardware.

g. Install hinges with fasteners supplied by manufacturer.  Hole pattern shall 
be symmetrically patterned.

2.5 CYLINDERICAL LOCKS – GRADE 1

A. Manufacturer:

1. Scheduled Manufacturer: Sargent 10 Line 
2. Approved Equals: Schlage ND Series, Falcon T Series, Yale 5400 Series.

B. Requirements:

1. Provide cylindrical locks conforming to ANSI A156.2 Series 4000, Grade 1.  
Cylinders: Refer to “KEYING” article, herein.

2. Provide locks with a standard 2-3/4 inches backset, unless noted otherwise, 
with a 1/2 inch latch throw.  Provide proper latch throw for UL listing at pairs.

3. Provide locksets with a separate anti-rotation throughbolts, and shall have no 
exposed screws.  Levers shall operate independently, and shall have two 
external return spring cassettes mounted under roses to prevent lever sag.

4. Provide standard ASA strikes unless extended lip strikes are necessary to 
protect trim.
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5. Provide electrical options as scheduled.
6. Lever trim shall be solid cast levers without plastic inserts, and wrought roses 

on both sides.  Locksets shall be thru-bolted to assure proper alignment.

A. Lever design shall be as specified within the sets.

2.6 EXIT DEVICES

A. Manufacturers:

1. Scheduled Manufacturer: Sargent 80 Series
2. Approved Equals: Yale 6000 Series, Von Duprin 99/33 series, Precision Apex 

Series, Falcon 24/25 Series.

B. Requirements:

1. Provide exit devices tested to ANSI/BHMA A156.3 Grade 1, and UL listed for 
Panic Exit and/or Fire Exit Hardware.  Cylinders: Refer to “KEYING” article, 
herein.

2. Provide touchpad type exit devices, fabricated of brass, bronze, stainless steel, 
or aluminum, plated to the standard architectural finishes to match the balance 
of the door hardware.

3. Touchpad shall extend a minimum of one half of the door width. Touch-pad 
finish shall be compatible to exit device finish. Compression springs will be 
used in devices, latches, and outside trims or controls, tension springs also 
acceptable.

4. Exit devices to incorporate a deadlatching feature for security and/or for future 
addition of alarm kits and/or other electrical requirements.

5. Provide exit devices with manufacturer’s approved strikes.
6. Provide exit devices cut to door width and height. Locate exit devices at a 

height recommended by the exit device manufacturer, allowable by governing 
building codes, and approved by the Architect.

7. Mechanism case shall sit flush on the face of all flush doors, or spacers shall be 
furnished to fill gaps behind devices.  Where glass trim or molding projects off 
the face of the door, provide glass bead kits.

8. Non-fire-rated exit devices shall have cylinder [hex key] dogging.
9. Removable mullions shall be a 2 inches x 3 inches steel tube.  Where 

scheduled, mullion shall be of a type that can be removed by use of a keyed 
cylinder, which is self-locking when re-installed.

10. Where lever handles are specified as outside trim for exit devices, provide 
heavy-duty lever trims with forged or cast escutcheon plates.  Provide vandal-
resistant levers that will travel to a 90-degree down position when more than 35 
pounds of torque are applied, and which can easily be re-set.

a. Lever style will match the lever style of the locksets.
b. Lever trim on doors serving rooms considered by the authority having 

jurisdiction to be hazardous shall have a tactile warning.
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11. Exit devices for fire rated openings shall be UL labeled fire exit hardware.
12. Field drill weep holes per manufacturer’s recommendation for exit devices used 

in full exterior application, highly corrosive areas, and where noted in the 
hardware sets.

13. Provide electrical options as scheduled.

2.1 FINAL CYLINDERS AND KEYING

A. Coordinate a meeting with the owner to determine the key requirements for the 
building. Key system to be factory master and tie into existing key system.  Cores 
and cylinder housings to be small format interchangeable. 

1. Ashcraft Locksmith to match building standard.

B. Final core to have the following;

1. Core to have concealed key control stampings
2. Final core to be installed by Supplier accompanied by the owner’s 

representative.
3. Return all construction cores to the hardware supplier. 
4. Final biting list to be delivered to the owner no additional cost to the owner.

C. Keys shall have the following;

1. Material:  Nickel silver; minimum thickness of .092-inch (2.3mm) 
2. Keys to be stamped with visual key control.
3. Key bow to have stamped “DO NOT DUPLICATE”.
4. Quantity: Furnish in the following quantities.

a. Change (Day) Keys:  3 per cylinder/core.
b. Final Control Keys:  3.
c. Master Keys: 6.
d. Const Master Keys: 10
e. Construction Control Keys: 5 

2.2 DOOR CLOSERS

A. Manufacturers:

1. Scheduled Manufacturer: Sargent 281 series
2. Approved Equals: LCN 4010/4110 series, Corbin DC8000 series.

B. Requirements:

1. Provide door closers certified to ANSI/BHMA A156.4 Grade 1 requirements by 
a BHMA certified independent testing laboratory.  Surface mounted mechanical 
closers shall be certified to exceed ten million (10,000,000) full load cycles by a 
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recognized independent testing laboratory.  Closers shall be ISO 9000 certified. 
Units shall be stamped with date of manufacture code.

2. Door closers shall have fully hydraulic, full rack and pinion action with a high 
strength cast iron cylinder, and shall utilize full complement bearings at shaft.   
Cylinder body shall be 1-1/2 inch diameter, and double heat-treated pinion 
journal shall be 11/16 inch diameter.

3. Provide hydraulic fluid requiring no seasonal closer adjustment for 
temperatures ranging from 120 degrees F to -30 degrees F.  Fluid shall be 
fireproof and shall pass the requirements of the UL10C “positive pressure” fire 
test.

4. Spring power shall be continuously adjustable over the full range of closer 
sizes, and allow for reduced opening force as required by accessibility codes 
and standards.  Hydraulic regulation shall be by tamper-proof, non-critical 
valves.  Closers shall have separate adjustment for latch speed, general speed, 
and backcheck.

5. Provide closers with a solid forged steel main arms and factory assembled 
heavy-duty forged forearms for parallel arm closers.  When closers are parallel 
arm mounted, provide closers which mount within a 6-inch top rail without the 
use of a mounting plate so that closer shall not be visible through vision panel 
from pull side.

6. Closers shall not incorporate Pressure Relief Valve (PRV) technology.
7. Closer cylinders, arms, adapter plates, and metal covers shall have a powder 

coating finish which has been certified to exceed 100 hours salt spray testing as 
described in ANSI Standard A156.4 and ASTM B117, or shall have special rust 
inhibitor (SRI).

8. Provide special templates, drop plates, mounting brackets, or adapters for arms 
as required for details, overhead stops, and other door hardware items 
interfering with closer mounting.

9. Mount closers on room side of corridor doors, inside of exterior doors, and stair 
side of stairway doors from corridors. Closers shall not be visible in corridors, 
lobbies and other public spaces unless approved by Architect.

2.3 OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS

A. Manufacturers:

1. Scheduled Manufacturers: Sargent 
2. Approved Equals: Rixson, ABH, Glynn-Johnson

B. Requirements:

1. Provide heavy duty concealed mounted overhead stop or overhead stop/holder 
as specified for exterior and interior vestibule single acting doors.

2. Provide heavy duty concealed mounted overhead stop or overhead stop/holder 
as specified for double acting doors.



24 June 2022 Putnam Valley Central School District
Construction Documents – SED Addendum 2 COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

08 71 00 - 16 Door Hardware

3. Provide heavy or medium duty and concealed or surface mounted overhead 
stop or overhead stop/holder for interior doors as specified. Provide medium 
duty surface mounted overhead stop for interior doors and at any door that 
swings more than 140 degrees before striking a wall, open against equipment, 
casework, sidelights, and/or where conditions do not allow a wall stop or a floor 
stop presents a tripping hazard.

4. Where overhead holders are specified provide friction type at doors without a 
closer and positive type at doors with a closer.

2.4 DOOR STOPS AND HOLDERS

A. Manufacturers:

1. Scheduled Manufacturer: Rockwood 
2. Approved Equals: Ives, Trimco, Burns

Provide door stops for all doors in accordance with the following requirements:

3. Provide wall stops wherever possible. Provide convex type where mortise type 
locks are used and concave type where cylindrical type locks are used.

4. Where wall stops cannot be used, provide dome type floor stops of the proper 
height.

5. At any opening where a wall or floor stop cannot be used, a medium duty surface 
mounted overhead stop shall be used.

2.5 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND 
GASKETING

A. Manufacturers:

1. Scheduled Manufacturer: Pemko
2. Approved Equals: Zero, Reese, NGP

B. Requirements:

1. Provide thresholds, weatherstripping (including door sweeps, seals, astragals) 
and gasketing systems (including smoke, sound, and light) as specified and per 
architectural details.  Match finish of other items as closely as possible.  Size of 
thresholds shall be as follows:

a. Saddle Thresholds – 1/2 inch high x jamb width x door width
b. Bumper Seal Thresholds – 1/2 inch high x 5 inches wide x door width

2. Provide door sweeps, seals, astragals, and auto door bottoms only of type where 
resilient or flexible seal strip is easily replaceable and readily available.
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3. Perimeter seals shall be installed uninterrupted three sides of opening. Where 
surface mounted perimeter seals are specified, furnish mounting brackets for the 
proper installation of surface closers and strikes.

2.6 SILENCERS

A. Manufacturers:

1. Scheduled Manufacturer: Rockwood
2. Approved Equals: Ives, Trimco, Burns.

B. Requirements:

1. Provide "Push-in" type silencers for each hollow metal or wood frame.  Provide 
three for each single frame and two for each pair frame.  Omit where gasketing is 
specified or required by code.

2.7 MAGNETIC HOLDERS

A. Manufacturers:

1. Scheduled Manufacturer: LCN.
2. Approved Equals: Rixson, ABH

B. Requirements:

1. Provide wall or floor mounted electromagnetic door release as specified with a 
minimum of 25 pounds of holding force.  Projection of holder and armature 
must be coordinated with other hardware and wall conditions to ensure that 
door sits parallel to wall when fully open.  Where magnetic holders are used on 
fire-rated doors, they must be wired into the fire control panel for fail-safe 
operation.

2.8 FINISHES

A. Finish of all hardware shall be as specified within the hardware sets to match 
existing building hardware.

2.9 WIRELESS LOCKS

A. Requirements:

1. Provide IN120 Wireless Lock and RLI-AS Remote Lock Integration at all secure access 
doors. Coordinate with the District for integration with existing building access system 
requirements.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Prior to installation of hardware, examine doors and frames, with Installer present, 
for compliance with requirements for installation tolerances, labeled fire-rated door 
assembly construction, wall and floor construction, and other conditions affecting 
performance.

B. Existing Door and Frame Compatibility: Field verify existing doors and frames 
receiving new hardware and existing conditions receiving new openings. Verify that 
new hardware is compatible with the existing door and frame preparation and 
existing conditions.

C. Examine roughing-in for electrical power systems to verify actual locations of wiring 
connections before electrified door hardware installation.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Where on-site modification of doors and frames is required, prepare hardware 
locations in accordance with the following:

1. Steel Doors and Frames:  For surface applied door hardware, drill and tap doors 
and frames according to ANSI/SDI A250.6.

2. Wood Doors:  Comply with DHI WDHS.5 "Recommended Hardware 
Reinforcement Locations for Mineral Core Wood Flush Doors."

3. Where doors are in rated assemblies, comply with NFPA 80 for restrictions on 
on-site door hardware preparation.

4. Where on-site modification of existing doors and frames is required:

a. Remove existing hardware being replaced, tag, and store according to 
contract documents.

b. Field modify and prepare existing door and/or frame for new hardware 
being installed.

C. When modifications are exposed to view, use concealed fasteners, when 
possible.

3.3 INSTALLATION
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A. Mounting Heights:  Mount door hardware units at heights to comply with the 
following, unless otherwise indicated or required to comply with governing 
regulations.

1. Standard Steel Doors and Frames:  ANSI/SDI A250.8.
2. Custom Steel Doors and Frames:  HMMA 831.
3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural 

Hardware for Wood Flush Doors."

B. Install each hardware item in compliance with the manufacturer’s instructions and 
recommendations, using only the fasteners provided by the manufacturer.

C. Do not install surface mounted items until finishes have been completed on the 
substrate.  Protect all installed hardware during painting.

D. Set units level, plumb and true to line and location.  Adjust and reinforce the 
attachment substrate as necessary for proper installation and operation.

E. Drill and countersink units that are not factory prepared for anchorage fasteners.  
Space fasteners and anchors according to industry standards.

F. Operating parts shall move freely and smoothly without binding, sticking, or 
excessive clearance.

G. Hinges:  Install types and in quantities indicated in door hardware schedule but not 
fewer than the number recommended by manufacturer for application indicated or 
one hinge for every 30 inches (750 mm) of door height, whichever is more stringent, 
unless other equivalent means of support for door, such as spring hinges or pivots, 
are provided.

H. Intermediate Offset Pivots:  Where offset pivots are indicated, provide intermediate 
offset pivots in quantities indicated in door hardware schedule but not fewer than 
one intermediate offset pivot per door and one additional intermediate offset pivot 
for every 30 inches (750 mm) of door height greater than 90 inches (2286 mm).

I. Lock Cylinders:  Install construction cores to secure building and areas during 
construction period.

1. Replace construction cores with permanent cores as indicated in keying section.
2. Coordinate with owner for direction of the installation of permanent.

J. Lead Protection:  Lead wrap hardware penetrating lead-lined doors. Levers and 
roses to be lead lined.  Apply kick and armor plates on lead-lined doors with 
adhesive as recommended by manufacturer.

K. Wire (including low voltage): Coordinate with the following work, provided under the 
scope of Division 26, ELECTRICAL.
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1. Conduit, junction boxes and wire pulls.
2. Connections to and from power supplies to electrified hardware.
3. Connections to fire/smoke alarm system and smoke evacuation system.
4. Connection of wire to door position switches and wire runs to central room or 

area, as directed by Architect.
5. Testing and labeling wires with the Architect’s opening number.

L. Key Control System:  Tag keys and place them on markers and hooks in key control 
system cabinet, as determined by final keying schedule.

M. Power Supplies:  Locate power supplies as indicated or, if not indicated, above 
accessible ceilings or in equipment room, or alternate location as directed by 
Architect.

1. Configuration:  Provide [one power supply for each door opening][least number 
of power supplies required to adequately serve doors] with electrified door 
hardware.

N. Thresholds:  Set thresholds scheduled herein, in full bed of sealant complying with 
requirements specified in Division 07 Section "Joint Sealants."

O. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in 
door hardware schedule.  Do not mount floor stops where they may impede traffic or 
present a tripping hazard.

P. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and 
frame.

Q. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are 
closed.

R. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is 
closed.

3.4 FIELD QUALITY CONTROL

A. Architectural Hardware Consultant:  Engage a qualified independent Architectural 
Hardware Consultant to perform inspections and to prepare inspection reports.

1. Architectural Hardware Consultant will inspect door hardware and state in each 
report whether installed work complies with or deviates from requirements, 
including whether door hardware is properly installed and adjusted.

3.5 ADJUSTING
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A. Initial Adjustment:  Adjust and check each operating item of door hardware and 
each door to ensure proper operation or function of every unit.  Replace units that 
cannot be adjusted to operate as intended.  Adjust door control devices to 
compensate for final operation of heating and ventilating equipment and to comply 
with referenced accessibility requirements.

1. Spring Hinges:  Adjust to achieve positive latching when door is allowed to close 
freely from an open position of 30 degrees.

2. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly 
engage lock bolt.

3. Door Closers:  Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction.

B. Occupancy Adjustment:  Approximately three [six] <Insert number> months after 
date of Substantial Completion, Installer's Architectural Hardware Consultant shall 
examine and readjust each item of door hardware, including adjusting operating 
forces, as necessary to ensure function of doors, door hardware, and electrified 
door hardware.

3.6 CLEANING AND PROTECTION

A. Clean adjacent surfaces soiled by door hardware installation.

B. Clean operating items as necessary to restore proper function and finish.

C. Provide final protection and maintain conditions that ensure that door hardware is 
without damage or deterioration at time of Substantial Completion.

3.7 DEMONSTRATION

A. Provide training for the Owner's maintenance personnel to adjust, operate, and 
maintain door hardware and door hardware finishes.  Refer to Division 01 Section 
"Demonstration and Training."

3.8 DOOR HARDWARE SCHEDULE

A. Provide hardware for each door to comply with requirements of this section and the 
below-listed scheduled sets.

B. It is intended that the following schedule includes complete items of door hardware 
necessary to complete the work. If a discrepancy is found in the scheduled 
hardware sets, such as a missing item, improper hardware for a frame, door or fire 
codes, provisions of the above-specifications shall govern.
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C. Locksets, exit devices, and other hardware items are referenced in the following 
hardware sets for series, type and function. Refer to the above-specifications for 
special features, options, cylinders/keying, and other requirements.

D. Hardware Sets: See spec section 08 71 01

End of Section
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SECTION 08 71 01

DOOR HARDWARE SETS

HARDWARE SETS

CL: Classroom

 Classroom function lockset w/keyed interior 
cylinder (Intruder function) and Indicator

 Overhead closer on active leafs

 Paired: Inactive leaf w/integral astragal and 
top & bottom flush bolts

EA: Exterior, Aluminum

 Single: Electrified rim cylinder exit device 
w/keyed cylinder dogging

 Paired: Keyed alum removable mullion 
with electrified rim cylinder exit device 
w/keyed cylinder dogging

 Overhead closers

 Auxiliary Stop

 Architectural Pull on each leaf

 Aluminum saddle

 Weather-stripping & door sweeps

 Card / FOB reader by others

TS: Toilet, Single-User

 Dormitory function lockset 
w/occupancy indicator

 Coat hook on back – maximum height of 

48” AFF

 Overhead closer
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TYPICAL  HARDWARE NOTES:

1. Do not order any door hardware until keying 
and keying system, has been selected and 
coordinated with the District.

2. Provide “Fire Bolt” hardware (w/suitable UL 
listing & fire rating) for doors within fire walls 
& smoke barriers. (no-dogging permitted)

3. Hardware within fire walls shall be rated for 
the fire rating of that wall.

4. Hollow metal frames within fire walls shall 
be rated for the fire rating of that wall.

5. All glazing added in the new or existing 
gyms shall be safety glazing in addition to 
fire ratings denoted.

6. All hardware shall be stainless steel US32D.
7. Provide continuous hinges at all exterior 

doors and as noted elsewhere. All other 
doors to receive 1½ pr. H.D. Butt hinges per 
leaf unless noted otherwise.  (doors over 7’ 
shall receive 2pr. of hinges per leaf)

8. Provide integral hold-open feature on 
overhead closers at main entry doors & 
associated vestibule doors. Also as noted in 
door schedule & where adjacent wall(s) 
cannot provide 90° wall type magnetic hold 
open.

9. Provide kick plate on push side of all doors 
except aluminum doors. Provide mop 
plates on pull side of all doors except at 
carpeted areas.

10. Provide 3 silencers on all strike jambs.
11. Provide appropriate wall, or overhead stop 

for each door location. Floor stops are not to 
be used unless specifically approved by the 
architect, on a case by case basis.

12. Provide panic device glass bead shim kit 
where required

13. See plans for hardware swing extent and 
provide hardware accordingly.

14. Size hinges and closers to match door size 
and weight.

15. Provide ‘safety’ fire rated glass in rated 
doors/frames.  Provide tempered glass for 
all other doors/frames requiring safety 
glazing. At minimum, safety glazing is 
required for all locations where glazing is 
18” or less above finished floor and for all 
glazing that is in a corridor that is 48” or less 
above finished floor. See door schedule for 
ratings, safety & heat transfer info.

16. Smoke /Fire doors are to have Smoke Fire 
Gaskets.

17. At smoke & fire doors with magnetic hold- 
open feature that do not have a wall 
adjacent for mounting hold-open, provide 
integrated type within frame. G.C. to 
coordinate this with E.C. for inclusion of 
wiring.

18. Dust proof strike w/ all vertical rod exit 
devices

19. See door schedule for specific exceptions to 
hardware sets

20. See door schedule for door saddle 
requirements & details.

21. Coordinate door undercuts with saddle 
requirements.

22. For Narrow Stile Doors (NS1) – prior 
to ordering doors or hardware, confirm 
hardware will function properly.

23. At electrified doors, coordinate all door 
& frame wiring harnesses, contacts & 
power supply required for proper door 
operation. Components provided by 
division 28 13 00.

*** END OF SECTION ***
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SECTION 08 80 00 

GLASS AND GLAZING

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the requirements 
of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the glass and glazing as shown on the drawings and/or specified herein, 
including, but not limited to, glazing of the following:

1. Windows.

2. Doors.

3. Curtain walls.

4. Entrances.

5. Storefront framing.

6. Interior borrowed lites.

7. Interior frameless mirrors.

8. Security glazing.

1.3 RELATED SECTIONS

A. Steel Doors and Frames - Section 08 11 13.

B. Aluminum Windows - Section 08 51 13.

1.4 REFERENCES

A. Comply with the recommendations of the following references unless more stringent 
requirements are indicated herein.

1. FGMA Publications: FGMA Glazing Manual.

2. AAMA Publications: AAMA TIR-A7 Sloped Glazing Guidelines and Glass Design 
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for Sloped Glazing.

3. LSGA Publications: LSGA Design Guide.

4. SIGMA Publications: TM-3000 Vertical Glazing Guidelines and TB-3001 Sloped 
Glazing Guidelines.

5. Safety Glass: Products complying with ANSI Z97.1 and testing requirements of 16 
CFR Part 1201, Safety Standards for Architectural Glazing, Sealed Insulating Glass 
Manufacturing Association.

6. Fire-Resistive Glazing Products for Door Assemblies: Products identical to those 
tested per ASTM E 152, labeled and listed by UL or another testing and inspecting 
agency acceptable to authorities having jurisdiction.

7. Fire-Resistive Glazing Products for Window Assemblies: Products identical to those 
tested per ASTM E 163, labeled and listed by UL or another testing and inspecting 
agency acceptable to authorities having jurisdiction.

8. ASTM C 920, Standard Specification for Elastomeric Joint Sealants.

9. Insulating Glass Criteria: IGCC International Glass Certification Council.

1.5 PERFORMANCE REQUIREMENTS

A. General: Provide glazing systems capable of withstanding normal thermal movement 
and wind and impact loads (where applicable) without failure, including loss or glass 
breakage attributable to the following: defective manufacture, fabrication, and installation; 
failure of sealants or gaskets to remain watertight and airtight; deterioration of glazing 
materials; or other defects in construction.

B. Glass Design: Glass thicknesses indicated on drawings and/or specified herein are 
minimums and are for detailing only. Confirm glass thicknesses by analyzing Project 
loads and in-service conditions. Provide glass lites for various size openings in nominal 
thicknesses indicated, but not less than thicknesses and in strengths (annealed or heat 
treated) required to meet or exceed the following criteria:

1. Glass Thicknesses: Select minimum glass thicknesses to comply with ASTM E 
1300, according to the following requirements:

a. Specified Design Wind Loads: 30 psf or greater if required by Code.

2. Probability of Breakage for Vertical Glazing:

a. 8 lites per 1000 for lites set vertically or not more than 15 degrees off vertical 
and under wind action.

b. 1 lite per 1000 for lites installed 15 degrees from the vertical and under wind 
action.
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c. Load Duration: 60 seconds or less.

3. Maximum Lateral Deflection: For glass supported on all four edges, provide 
thickness required that limits center deflection at design wind pressure to 1/100 
times the short side length or 1/2", whichever is less.

4. Thermal Movements: Provide glazing that allows for thermal movements resulting 
from the following maximum change (range) in ambient and surface temperatures 
acting on glass framing members and glazing components. Base engineering 
calculation on surface temperatures of materials due to both solar heat gain and 
nighttime-sky heat loss.

a. Temperature Change (Range): 120 deg. F ambient; 180 deg F, material 
surfaces.

5. Thermal Solar Performance: See Article 2.2 herein.

C. Glass units shall be annealed, heat strengthened, fully tempered or laminated where 
required to meet wind load and safety glazing requirements, as shown, specified, or 
recommended by the glass fabricator, and as required by the prevailing Building Code.

1.6 SUBMITTALS

A. Product Data: Submit manufacturer's printed product data, specifications, standard 
details, installation instructions, use limitations and recommendations for each material 
used. Provide certifications that materials and systems comply with specified 
requirements, including performance requirements.

B. Submit compatibility and adhesion test reports from sealant manufacturer indicating 
materials were tested for compatibility and adhesion with glazing sealant, as well as 
other glazing materials including insulation units.

C. Initial Selection Samples: Submit samples of each glass and glazing material showing 
complete range of colors, textures, and finishes available for each material used.

1. Submit complete range of samples of standard colors and patterns for ceramic frits 
at insulating glass.

2. Submit complete range of samples of sandblasted glass showing variations of grits 
and opacity achieved.

D. Verification Samples: Submit representative samples of each glass and glazing material 
that is to be exposed in completed work. Show full color ranges and finish variations 
expected. Provide glass samples having minimum size of 144 sq. in. and 6 in. long 
samples of sealants and glazing materials; all samples shall bear the name of the 
manufacturer, brand name, thickness, and quality.
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E. Calculations: Provide wind load charts, calculations, thermal stress analysis, and 
certification of performance of this work. Indicate how design requirements for loading 
and other performance criteria have been satisfied. Document shall be signed and 
sealed by a Professional Engineer licensed in the State of New York.

F. Test Reports: Provide certified reports for specified tests.

G. Warranties: Provide written warranties as specified herein.

1.7 QUALITY ASSURANCE

A. Source: For each glass and glazing type required for work of this Section, provide 
primary materials which are products of one manufacturer. Provide secondary or 
accessory materials which are acceptable to manufacturers of primary materials.

B. Installer: A firm with a minimum of five years' experience in type of work required by this 
Section and which is acceptable to manufacturers of primary materials; and with a 
successful record of in-service installations similar in size and scope to this Project.

C. Glass Thickness: Glass thicknesses shown on drawings and/or specified herein are 
minimum thicknesses. Determine and provide size and thickness of glass products that 
are certified to meet or exceed performance requirements specified in this Section.

D. Glazing Publications: Comply with published recommendations of glass product 
manufacturers and organizations below, unless more stringent requirements are 
indicated.

1. GANA Publications: GANA's "Glazing Manual" and "Laminated Glass Design 
Guide."

2. IGMA Publications: IGMA TM-3000, "Vertical Glazing Guidelines for Sealed 
Insulating Glass Units."

E. Glazing for Fire-Rated Door Assemblies: Glazing for assemblies that comply with NFPA 
80 and that are listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for fire-protection ratings indicated, based on testing 
according to NFPA 252.

F. Glazing for Fire-Rated Window Assemblies: Glazing for assemblies that comply with 
NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable 
to authorities having jurisdiction, for fire ratings indicated, based on testing according to 
NFPA 257.

G. Safety Glazing Products: Comply with testing requirements in 16 CFR 1201.

1. Subject to compliance with requirements, obtain safety glazing products 
permanently marked with certification label of the Safety Glazing Certification 
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Council.

2. Where glazing units, including Kind FT glass and laminated glass, are specified in 
Part 2 articles for glazing lites more than 9 sq. ft. in exposed surface area of one 
side, provide glazing products that comply with Category II materials, for lites 9  sq. 
ft. or less in exposed surface area of one side, provide glazing products that comply 
with Category I or II materials, except for hazardous locations where Category II 
materials are required by 16 CFR 1201 and regulations of authorities having 
jurisdiction.

H. Insulating Glass Certification Program: Permanently marked on spacers with appropriate 
certification label of the following testing and inspecting agency:

1. Insulating Glass Certification Council.

2. Associated Laboratories, Inc.

3. Insulating Glass Manufacturers Alliance.

I. Manufacturer shall be ISO 9001-2000 Certified.

1.8 TESTS

A. Preconstruction Sealant Test: Submit samples of materials to be used to glazing sealant 
manufacturer to determine sealant compatibility. Include samples of glass, gaskets, 
glazing materials, framing members, and other components and accessories of glazing 
work. Test in accordance with ASTM C 794 to verify what type of primers (if any) are 
required to ensure sealant adhesion to substrates.

1. Submit minimum of nine pieces of each type and finish of framing member, and nine 
pieces of each type, class, kind, condition, and form of glass, including monolithic, 
laminated, and insulating glass for adhesion tests.

2. Provide manufacturer's written report and recommendations regarding proper 
installation.

1.9 PROJECT CONDITIONS

A. Weather: Perform work of this Section only when existing or forecasted weather 
conditions are within limits established by manufacturers of materials and products used.

B. Temperature Limits: Install sealants only when temperatures are within limits 
recommended by sealant manufacturer, except, never install sealants when 
temperatures are below 40 deg. F.

1.10 DELIVERY, STORAGE AND HANDLING
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A. Deliver materials and products in unopened, factory labeled packages. Store and handle 
in strict compliance with manufacturer's instructions and recommendations and GANA 
Manual.

1. Protect materials from moisture, sunlight, excess heat, sparks and flame.

2. Sequence deliveries to avoid delays but minimize on-site storage.

1.11 WARRANTIES

A. General: Warranties shall be in addition to, and not a limitation of, other rights the Owner 
may have under the Contract Documents.

B. Manufacturer's Special Project Warranty on Coated Glass Products: Provide written 
warranty signed by manufacturer of coated glass agreeing to furnish f.o.b. point of 
manufacture, within specified warranty period indicated below, replacements for those 
coated glass units which develop manufacturing defects. Manufacturing defects are 
defined as peeling, cracking or deterioration in metallic coating due to normal conditions 
and not due to handling or installation or cleaning practices contrary to glass 
manufacturer's published instructions.

1. Warranty Period: Manufacturer's standard but not less than five (5) years after date 
of substantial completion.

C. Manufacturer's Special Project Warranty on Insulating Glass: Provide written warranty 
signed by manufacturer of insulating glass agreeing to furnish f.o.b. point of manufacture, 
freight allowed project site, within specified warranty period indicated below, 
replacements for those insulating glass units developing manufacturing defects. 
Manufacturing defects are defined as failure or hermetic seal of air space (beyond that 
due to glass breakage) as evidenced by intrusion of dirt or moisture, internal 
condensation or fogging, deterioration of protected internal glass coatings, if any, and 
other visual indications of seal failure or performance; provided the manufacturer's 
instructions for handling, installing, protecting and maintaining units have been complied 
with during the warranty period.

1. Warranty Period: Manufacturer's standard but not less than ten (10) years after date 
of substantial completion.

D. Manufacturer’s Special Project Warranty on Laminated Glass:  Manufacturer’s standard 
form, made out to Owner and signed by laminated glass manufacturer agreeing to 
replace laminated glass units that deteriorate as defined in “Definitions” Article, f.o.b. the 
nearest shipping point to Project site, within specified warranty period indicated below.

1. Warranty period five (5) years from date of Substantial Completion.

PART 2 PRODUCTS
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2.1 ACCEPTABLE MANUFACTURERS/FABRICATORS

A. All glass and glazing used at the exterior of the Project shall be manufactured by the 
same manufacturer. The same manufacturer and the same furnace shall be used for all 
tempered and heat strengthened glass used throughout the project. Acceptable 
manufacturers include, but are not limited to, the following:

1. Vitro Architectural Glass.

2. Guardian Industries.

3. Pilkington.

4. AFG.

5. JE Berkowitz, LP.

6. Viracon.

2.2 GLASS MATERIALS AND PRODUCTS

A. Ultra-Clear (Low-Iron) Glass: Class I (clear); with a minimum 91 percent visible light 
transmission and a minimum solar heat gain coefficient of 0.87.

1. Low Iron Tempered Glass: Provide "Starphire" by Vitro Architectural Glass, or 
approved equal, tempered in accordance ASTM C 1048, thicknesses as indicated.

B. Clear Float Glass:  ASTM C 1036, Type I (transparent, flat), Class 1 (clear), Quality q3, 
minimum 1/4" thick.

C. Clear Tempered Glass: ASTM C 1048, Condition A (uncoated), Type I (transparent, flat), 
Class 1 (clear), Quality q3, Kind FT, minimum 1/4" thick.  Tempered glass must be 
certified by SGCC to meet applicable standards.

1. Performance Requirements for Tempered Glass

a. Length and Width: For 2.9 mm to 6.0 mm; +/-1.6 mm.
b. Diagonal: +/- 3.0 mm.
c. Edgework: Belt seaming or diamond wheels. 1.5 mm seam of upper and lower 

glass edges. No sharp edges.
d. Corners: No more than 3.0 mm from square.
e. Float Glass Defects: Must meet the requirements of ASTM C 1036. The most 

common defects are scratches, stones gaseous bubbles and edge chips. 
Tables in the glass standards have limits for size/quantity of defects.

f. Tempered glass shall have a minimum surface compression of 10,000 psi.

g. Tempered glass to be heat-treated by horizontal (roller hearth) process with 
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inherent roller-wave distortion parallel to the bottom edge of the glass when 
installed.

h. Flatness Tolerances
1). Roller-Wave or Ripple: The deviation from flatness at any peak shall be 

targeted not exceed 0.003" as measured per peak to valley for ¼" 
(6mm) thick glass.

2). Bow and Warp: The bow and warp tolerances shall not exceed 1/32" 
per linear foot.

3). Fully tempered glass shall be heat soaked to EN 14179-1:2005- 
European Heat Soaking Standard.

D. Laminated Safety Glass: Provide two glass panes of equal thickness, laminated together 
with a polyvinyl butyl interlayer, conforming to ASTM C 1172 and as follows:

1. Interlayer Color: Clear.

2. Interlayer Material: Provide Eastman Chemical "Saflex" or "Vanceva," or DuPont 
"Butacite," 0.030" thick at vertical applications, and 0.060" thick at sloped or 
horizontal applications.

3. Minimum thickness of 1/4".

E. Patterned Glass: Provide ceramic frit patterned glass in custom colors and patterns as 
selected by the Architect, minimum thickness of 1/4". Ceramic frit glass shall meet 
requirements specified herein for ceramic frit spandrel glass.

F. Ceramic Frit Spandrel Glass:

1. Heat-treated glass with ceramic coating complying with ASTM C 1048, Condition B 
(spandrel glass, one surface ceramic-coated) Type 1 (Transparent, Flat), Quality Q3 
(Glazing Select), with other requirements as specified.

2. GANA/GTA 66-9-20, Specification for Heat-Strengthened or Fully Tempered 
Ceramic Enamel Spandrel Glass Used for Building Window/Curtain Walls.

3. Custom color selected by the Architect.

G. Insulating Glass: Insulating glass unit shall consist of 1/4" clear exterior lite of float (or 
tempered, where required) glass with Low E coating on No. 2 face, 1/2" interspace and 
1/4" clear interior lite of float (or tempered, where required) glass. Provide factory 
assembled units of organically sealed panes of glass enclosing a hermetically sealed 
dehydrated air space, complying with ASTM E 2190, and as follows:

1. Sealing System: Dual Seal.

2. Primary Sealant: Polyisobutylene.
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3. Secondary Sealant: Silicone, General Electric IGS 3204 or IGS 3100, or Dow 
Corning 982.

a. For structurally glazed IG units, secondary seal shall conform to ASTM C 1249.
b. Primary and secondary seals shall not contain voids and must be continuously 

bonded to the glass structure.

4. Spacer: Clear finish aluminum with welded, soldered, or bent corners, hollow tube 
types, filled with low nitrogen absorption desiccant.

5. Desiccant: Molecular sieve, silica gel, or blend of both.

6. Interspace Content: Argon.

7. Glass Thickness: 1/4" minimum.

8. Low 'E' Coating: Provide high-performance, clear, metallic coating, "Solarban 70XL" 
as manufactured by Vitro Architectural Glass. Provide low 'E' coating having the 
following performance characteristics when applied to the No. 2 surface of 1" 
insulating units, both lites 1/4" clear:

a. Visible Light Transmittance: 64%.
b. Shading Coefficient: 0.32.
c. Solar Energy Transmittance: 25%.
d. Solar Heat Gain Coefficient (SHGC): 0.27.
e. U-Value: 0.29 winter, 0.27 summer.

9. Units shall be certified for compliance with seal classification "CBA" by the Insulating 
Glass Certification Council (IGCC) or by IGMA, and tested in accordance with the 
above ASTM Test Methods.

10. Insulating glass shall conform to the following tolerances:

a. Length and Width: + 3.0 mm/ -2.0 mm.
b. Diagonal: +/- 3.0 mm.
c. Thickness: As agreed +/- 1.0 mm.
d. Edge-Deletion of Coating: Minimum 8 mm wide. Width of deletion must be 

more than the width of the secondary seal. Silver layer(s) must be completely 
removed. Appearance must be uniform.

e. Primary PIB Seal: Must be complete with no breaks. Appearance must be 
uniform. PIB bead must overlap coating. No visible bright line when glass is 
viewed in transmission. The width of the PIB bead shall be 4.0 mm + 3.0/ -
1.5 mm.

f. Secondary Seal: Nominal 6 mm + 3.0/ - 1.5 mm. The minimum width of the 
secondary silicone seal for IG units that are glazed structurally must be 
determined according to ASTM C 1249. The secondary seal must be 
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uniformly applied without bubbles, cavities or gaps.  Avoid excess sealant that 
will need to be trimmed off later.

11. Additional requirements and properties for primary and secondary insulating glass 
seals and spacers:

a. All glass units shall comply with IGMA Guidelines which limits the dimension of 
the visible edge seal encroachment into the vision area to be no greater than 
the sightline infringement of 3mm (0.12").

b. Insulating glass unit hermetic seal to consist of butyl primary and silicone 
secondary seals with bent, welded, or soldered interpane spacer corners; 
keyed corners are not acceptable unless also soldered or welded. Spacers 
shall be aluminum or stainless steel.  Locate spacer joint at the top or sides of 
the units, but in no instances at the sill. Design units to minimize the number of 
spacer joints. Provide solid keys, embedded in butyl sealant on all four sides, 
at spacer joints.

c. Hermetic seals must be continuous and intimately bonded to both lites of glass. 
Provide primary seal of uniform depth with a nominal width of 1/8" to 3/16". 
Hermetic seals shall not be contaminated with debris, fingerprints, or other 
foreign matter and shall not contain voids or air pockets that decrease the 
width of the seal below the minimum widths listed in these Specifications, or 
that breach the seal. The width of the primary seal shall not be less than 1/16", 
and the total cumulative length of the primary seal between 1/16" and 1/8" shall 
be less than 12" in any one insulating glass unit. The primary seal shall not 
have a reduced thickness at the corners. An increased thickness of the primary 
seal at the corners is acceptable.

d. Provide secondary seal of uniform depth with a nominal width of ¼". Provide a 
total width of the primary and secondary seal of ½". Units shall carry CBA 
rating as established by ASTM E 774 and shall meet SIGMA 65- 7-2, latest 
edition. Units shall not contain breather or capillary tubes or similar 
penetrations.

H. Security Glazing: Provide triple insulating glass unit consisting of 10mm clear, tempered, 
low-iron exterior lite with Low E coating on No. 2 face, 13mm argon-filled interspace, 
8mm tempered, low-iron center lite, 13mm argon-filled interspace, and "School Guard 
SG4" interior lite.

I. Fire-Rated Glazing Material: Proprietary product in the form of clear flat sheets of 3/16" 
nominal thickness weighing 2.5 lb./sq. ft., and as follows:

1. Fire Protection Rating: As required by Code for the fire rated opening in which 
glazing material is installed, and permanently labeled by a testing and inspecting 
agency acceptable to authorities having jurisdiction.

2. Product: "Premium FireLite" by Nippon Electric Glass Co., Ltd., and distributed by 
Technical Glass Products.
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J. Frameless Mirrors: 1/4", Quality q2, clear float glass with silver, copper, and organic 
coating, edges uniformly ground and polished.

2.3 GLAZING MATERIALS AND PRODUCTS

A. General: Provide sealants and gaskets with performance characteristics suitable for 
applications indicated. Ensure compatibility of glazing sealants with insulating glass 
sealants, with laminated glass interlayers, and with any other surfaces in contact.

B. General Glazing and Cap Bead Sealant: Provide sealant with maximum Shore A 
hardness of 50. Provide one of the following:

1. Dow Corning 795.

2. General Electric Silglaze N 2500 or Contractors SCS-1000.

3. Tremco Spectrem 2.

C. Weather Seal Sealant: Provide non-acid curing sealant with movement range + 50%, 
ASTM C 719. Provide one of the following:

1. Dow Corning 795.

2. General Electric Silpruf.

3. Tremco Spectrem 2.

D. Backer Rod: Closed cell non-gassing polyethylene rod with rod diameter 25% wider than 
joint width.

E. Dense Elastomeric Compression Seal Gaskets: Provide molded or extruded neoprene or 
EPDM gaskets, Shore A hardness of 75+5 for hollow profile, and 60+5  for solid profiles, 
ASTM C 864.

F. Cellular, Elastomeric Preformed Gaskets: Provide extruded or molded closed cell, 
integral-skinned neoprene, Shore A 40+5, and 20% to 35% compression, ASTM C 509; 
Type II.

G. Preformed Glazing Tape: Provide solvent-free butyl-polyisobutylene rubber with 100% 
solids content complying with ASTM C 1281 AAMA A 800 with integral continuous EPDM 
shim. Provide preformed glazing tape in extruded tape form.  Provide Tremco "Polyshim 
II" or approved equal.

H. Setting Blocks: Provide 100% silicone blocks with Shore A hardness of 80-90. 
Provide products certified by manufacturer to be compatible with silicone sealants. 
Length to be not less than 4". Width for setting blocks to be 1/16" more than glass 
thickness and high enough to provide the lite recommended by glass manufacturer. 
When thickness of setting block exceeds 3/4" the glass manufacturer must be 
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consulted for sizes and configuration. In a vented system, setting block shall be designed 
so as to not restrict the flow of water within the glazing rabbet to the weep holes.

1. Shims: For shims used with setting blocks, provide same materials, hardness, length 
and width as setting blocks.

2. Structural Silicone Glazing: Provide silicone setting blocks where structural silicone 
occurs at sills and at insulating units with silicone edge seals.

I. Edge Blocks: Provide neoprene or silicone as required for compatibility with glazing 
sealants. Provide blocks with Shore A hardness of 55+5.

J. Spacers: Elastomeric blocks or continuous extrusions with a Shore A durometer 
hardness required by glass manufacturer to maintain glass lites in place.

K. Miscellaneous Glazing Materials: Provide sealant backer rods, primers, cleaners, and 
sealers of type recommended by glass and sealant manufacturers.

L. Mirror Adhesive: Palmer's "Mirro-Mastic," or approved equal. Mastic must be compatible 
with mirror backing.

1. Clips: No. 4 finish Type 304 stainless steel.

2.4 FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS

A. Fabricate glass and other glazing products in sizes required to glaze openings indicated 
for Project, with edge and face clearances, edge and surface conditions, and bite 
complying with written instructions of product manufacturer and referenced glazing 
standard, to comply with system performance requirements.

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that 
produces square edges with slight kerfs at junctions with indoor and outdoor faces.

C. Grind smooth and polish exposed glass edges.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine framing glazing, with Installer present, for compliance with the following:

1. Manufacturing and installation tolerances, including those for size, squareness, and 
offsets at corners.

2. Presence and functioning of weep system.

3. Minimum required face or edge clearances.
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4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before 
glazing. Remove coatings not firmly bonded to substrates.

3.3 GENERAL GLAZING STANDARDS

A. Install products using the recommendations from the manufacturer of glass, sealants, 
gaskets and other glazing materials, except where more stringent requirements are 
indicated, including those in the GANA "Glazing Manual."

B. Verify that Insulating Glass Unit (IGU) secondary seal is compatible with glazing sealants.

C. Install glass in prepared glazing channels and other framing members.

D. Install setting blocks in rabbets as recommended by referenced glazing standards in 
GANA's "Glazing Manual" and IGMA's "Glazing Guidelines."

E. Provide bite on glass, minimum edge and face clearances and glazing material 
tolerances recommended by GANA's "Glazing Manual."

F. Provide weep system as recommended by GANA's "Glazing Manual."

G. Set glass lites in each series with uniform pattern, draw, bow and similar characteristics.

H. Distribute the weight of glass unit along the edge rather than the corner.

I. Comply with manufacturers and referenced industry standards on expansion joint and 
anchors; accommodating thermal movement; glass openings; use of setting blocks, 
edge, face, and bite clearances; use of glass spacers; edge blocks and installation of 
weep systems.

J. Protect glass edge damage during handling and installation.

K. Prevent glass from contact with contaminating substances that result from 
construction operations, such as weld spatter, fireproofing or plaster.

L. Remove and replace glass that is broken, chipped cracked or damaged in any way.

3.4 GLAZING

A. Glazing channel dimensions, as indicated on Shop Drawings, provide necessary bite on 
glass, minimum edge and face clearances, and adequate sealant thicknesses, with 
reasonable tolerances. Adjust as required by Project conditions during installation.



24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

08 80 01 - 14 Glass and Glazing

B. Protect glass edges from damage during handling and installation. Remove damaged 
glass from Project site and legally dispose of off Project site. Damaged glass is glass 
with edge damage or other imperfections that, when installed, could weaken glass   and 
impair performance and appearance.

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined 
by preconstruction sealant-substrate testing.

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer. Set blocks in thin course 
of compatible sealant suitable for heel bead. Install setting blocks at the one greater 
points of each lite along the horizontal mullion.

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

F. Provide spacers for glass lites where the length plus width is larger than 50 inches as 
follows:

1. Locate spacers directly opposite each other on both inside and outside faces of 
glass. Install correct size and spacing to preserve required face clearances, unless 
gaskets and glazing tapes are used that have demonstrated ability to maintain 
required face clearances and to comply with system performance requirements.

2. Provide 1/8" minimum bite of spacers on glass and use thickness equal to sealant 
width. With glazing tape, use thickness slightly less than final compressed thickness 
of tape.

G. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications.

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

I. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant 
or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when 
installation is subjected to movement.

J. Square cut wedge-shaped gaskets at corners and install gaskets in a manner 
recommended by gasket manufacturer to prevent corners from pulling away; seal corner 
joints and butt joints with sealant recommended by gasket manufacturer.

K. Flush Glazing

1. If the butt joint in the metal framing is in the vertical direction, the glazier shall run 
the tape initially on the head and sill members going directly over this joint. Should 
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the butt joint in the metal framing run horizontally, tapes must first be applied to the 
jambs so that it crosses over the joint.

2. Each tape section shall butt the adjoining tape and be united with a tool to eliminate 
any opening.

3. Do not overlap the adjoining length of tape or rubber shim as this will prevent full 
contact around the perimeter of glass.

L. Off-Set Glazing

1. Where the glazing legs are off-set, the difference in the rabbet width shall be 
compensated by employing different glazing tapes with different diameter shims. 
The difference in shim shall be equal to the size of the off-set. The thinner tape shall 
be positioned first on the glazing leg closest to the interior. The thicker tape shall be 
cut to the exact length of the dimension between the applied tapes, and installed on 
the outermost glazing leg.

2. Immediately prior to setting glass, paper backing shall be removed. Apply a toe 
bead of sealant 6" in each direction, from each corner.

3. Locate setting blocks in the sill member at quarter points, or if necessary to within 6" 
of each corner. Setting blocks must be set equal distance from center line of the 
glass and high enough to provide the recommended bite and edge clearances.

4. Set edge block according to glass manufacturer’s recommendations.

5. Set Glass: The glass shall be pressed firmly against the tape to achieve full contact.

6. In a vented system, apply a heel bead (air seal) of sealant around the perimeter of 
glass, between the sole of the I.G. unit and the base of the rabbet of the metal 
framing developing a positive bond to the unit and to the metal framing. The bead of 
the sealant shall be deep enough so that it will partially fill the channel to a depth of 
1/4" between the glass edge and the base of the metal framing rabbet.

7. Interior stops shall be set, and glazing tape spline for the appropriate face clearance 
shall be rolled into place, compressing the glass to the shim within the glazing tape.

3.5 TAPE GLAZING

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges 
are flush with or protrude slightly above sightline of stops.

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch 
tapes to make them fit opening.
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C. Where framing joints are vertical, cover these joints by applying tapes to heads and sills 
first and then to jambs. Where framing joints are horizontal, cover these joints by 
applying tapes to jambs and then to heads and sills.

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not 
lapped. Seal joints in tapes with compatible sealant approved by tape manufacturer.

E. Do not remove release paper from tape until just before each glazing unit is installed.

F. Apply heel bead of elastomeric sealant as recommended by glass manufacturer or glass 
frame manufacturer.

G. Center glass lites in openings on setting blocks and press firmly against tape by inserting 
dense compression gaskets formed and installed to lock in place against faces of 
removable stops. Start gasket applications at corners and work toward centers of 
openings.

H. Apply cap bead of elastomeric sealant over exposed edge of tape where noted on 
approved shop drawings.

3.6 GASKET GLAZING (DRY)

A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit 
openings exactly, with stretch allowance during installation.

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in 
place with joints miter cut and bonded together at corners.

C. Center glass lites in openings on setting blocks and press firmly against soft 
compression gasket by inserting dense compression gaskets formed and installed to lock 
in place against faces of removable stops. Start gasket applications at corners and work 
toward centers of openings. Compress gaskets to produce a weathertight seal without 
developing bending stresses in glass. Seal gasket joints with sealant recommended by 
gasket manufacturer.

D. Install gaskets so they protrude past face of glazing stops.

3.7 SEALANT GLAZING (WET)

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, 
between glass lites and glazing stops to maintain glass face clearances and to prevent 
sealant from extruding into glass channel and blocking weep systems until sealants cure. 
Secure spacers or spacers and backings in place and in position to control depth of 
installed sealant relative to edge clearance for optimum sealant performance.

1. Exterior glazing gasket shall be set a minimum of 1/8" below exterior glazing stop to 
create a channel for sealant installation.
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B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting 
or bond of sealant to glass and channel surfaces.

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

3.8 FRAMELESS MIRRORS

A. Apply mastic to back of mirror "pats" spaced 4 pats/sq. ft.; adjust mirror so that it is 
plumb and in place to avoid distortion of reflecting images. Allow 1/8" space between 
back of mirror and wall surface.

1. Apply "pats" using Palmer Electric Applicator.

B. Apply stainless steel clips at mirror top and bottom; securely clip to substrate using non-
corrosive anchors. At drywall back-up anchors must be secured to studs or steel 
wallplate spanning from stud to stud.

3.9 PROTECTION AND CLEANING

A. Protect exterior glass from damage immediately after installation by attaching crossed 
streamers to framing held away from glass. Do not apply markers to glass surface. 
Remove nonpermanent labels, and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction 
operations, including weld splatter. If, despite such protection, contaminating substances 
do come into contact with glass, remove them immediately as recommended by glass 
manufacturer.

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry 
surfaces at frequent intervals during construction, but not less than once a month, for 
build-up of dirt, scum, alkaline deposits, or stains; remove as recommended by glass 
manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any 
way, including natural causes, accidents, and vandalism, during construction period.

E. Clean excess sealant or compound from glass and framing members immediately after 
application, using solvents or cleaners recommended by manufacturers.

F. Glass to be cleaned according to:

1. GANA Glass Information Bulletin GANA 01-0300 – "Proper Procedure for Cleaning 
Architectural Glass Products."

2. GANA Glass Informational Bulletin GANA TD-02-0402 – "Heat Treated Glass 
Surfaces are Different."
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G. Do not use razor blades, scrapers or metal tools to clean glass.

END OF SECTION
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SECTION 09 23 00 

LATHING AND PLASTERING

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the Contract 
Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor materials, equipment and services necessary to 
complete the lathing and plastering as shown on the drawings and/or specified herein, 
including, but not limited to, the following:

1. Metal lath and support systems.

2. Gypsum plaster for interior ceiling applications.

3. Accessories.

1.3 RELATED SECTIONS

A. Painting - Section 09 90 00.

1.4 QUALITY ASSURANCE

A. Qualifications of Installers: For actual installation of lath and plaster, use only skilled 
journeyman plasterers with a minimum of 5 years’ experience who are completely 
familiar with the referenced standards and with the requirements for this work.

B. Work of this Section shall conform to the following minimum standards:

1. ASTM B 69 – Specification for Rolled Zinc

2. ASTM C 841 - Standard Specification for Installation of Interior Lathing and Furring

3. ASTM C 842 - Standard Specification for Application of Interior Gypsum Plaster

4. ASTM C 1063 - Standard Specification for Installation of Lathing and Furring for 
Portland Cement-Based Plaster

5. ASTM C 847 - Standard Specification for Metal Lath

6. ASTM C 933 - Standard Specification for Welded Wire Lath
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7. ASTM C 28 - Standard Specification for Gypsum Plasters

8. ASTM C 631-81 - Standard Specification for Bonding Compounds for Interior 
Plastering

9. ASTM C 35 - Standard Specification for Inorganic Aggregates for Use in Gypsum 
Plaster

10. ASTM C 206 - Standard Specification for Finishing Hydrated Lime

C. Allowable Tolerances: For flat surfaces, do not exceed 1/8" in 10'-0" for bow or warp of 
surface, and for plumb or level.

D. Plaster ceiling and soffit assemblies shall be fabricated and installed so that deflection of 
plaster surfaces does not exceed L/360.

1.5 SUBMITTALS

A. Materials List: Before any lath and plaster materials are delivered to the job site,  submit 
to the Architect a complete list of all materials proposed to be furnished and installed 
under this portion of the Work, samples of all accessories, and copies of the 
manufacturer’s current recommendations as to methods and installation.

B. Shop Drawings: Submit shop drawings of furring and lathing framing and control joint 
locations. Shop drawings shall detail the installation of lath, including lath discontinuity, 
lath fastening and fastener support requirements.

C. Samples: Submit 12” x 12” sample panels of plaster showing finish described herein.

1.6 PRODUCT HANDLING

A. General

1. Deliver all manufactured products to the site in their original unopened containers 
with all labels intact and legible at the time of use.

2. Do not permit scattering of materials or equipment but use all means necessary to 
ensure neatness of the site and structure at all times.

3. Perform all cleaning of tools and equipment only in the areas set aside for that 
purpose.

B. Protection: Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect the installed work and materials of all other 
trades.

C. Replacements: In the event of damage, immediately make all repairs and 
replacements necessary.
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1.7 JOB CONDITIONS

A. Environmental Conditions: Comply with referenced standards.

B. Protect contiguous work from soiling, spattering, moisture deterioration and other harmful 
effects which might result from plastering.

PART 2 PRODUCTS

2.1 METAL PRODUCTS

A. Lath

1. Provide galvanized steel, large opening diamond mesh lath weighing 3.4 lbs. per sq. 
yd. for interior use, and 3.6 lbs. per sq. yd. for exterior use, complying with ASTM C 
847 with G-90 galvanized coating.

B. Main Carrying Channels: Provide 1-1/2" cold rolled galvanized steel carrying channels 
weighing 475 lbs. per 1000 lin. ft. Space channels 3'-0" o.c. Galvanizing shall conform to 
ASTM A-653, G-90 coating.

C. Furring Channels: Provide 3/4" cold rolled galvanized steel furring channels weighing 
300 lbs. per 1000 lin. ft. Space furring channels 16" o.c. Galvanizing shall conform to 
ASTM A-653, G-90 coating.

D. Hangers and Supports

1. Provide hot rolled galvanized steel rod hangers 1/4" dia.; space hangers 3'-0" o.c. or 
1" x 3/16" galvanized steel flat bars. Galvanizing shall conform to ASTM A-653, G-
90 coating.

2. Provide 18 ga. galvanized wire ties for lathing and accessories.

3. Hanger Anchorage Devices: Galvanized steel screws, clips, bolts, cast-in-place 
concrete inserts or other devices applicable to the method of structural anchorage 
for ceiling hangers and whose suitability for use intended has been proven through 
standard construction practices or by certified test data. Size devices for 3 x 
calculated hanger loading except size direct pull-out concrete inserts for 5 x 
calculated hanger loading.

E. Metal Plastering Accessories and Reinforcement

1. General: Coordinate depth of accessory with thickness of and number of coats of 
plaster to be applied. Unless otherwise noted, all accessories shall be of zinc alloy 
material conforming to ASTM B-69.

2. Small-Nose Corner Beads: General purpose type with expanded perforated flanges.
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3. Cornerite: Manufacturer's standard preformed interior corner reinforcement made 
from 2.5 lb. per sq. yd. diamond mesh lath.

4. Square-Edged Casing Beads: Manufacturer's standard with expanded or short 
flange to suit application.

5. Two-Piece Control Joints: Manufacturer's standard roll-formed pair of casing beads 
with modified back flanges providing positive slip joint action and dust barrier, 
adjustable for joint width variation of 1/8" to 5/8".

a. The Contractor may, at his option, provide “Double J” (XJ-15) expansion joint 
fabricated of hot dipped galvanized steel made by California Expanded Metal 
Lath Products Co.

6. Corner  Reinforcement: Special stucco-type woven galvanized wire corner 
reinforcing strips.

7. Line Wire: 18 ga. soft galvanized steel wire.

8. Fasteners: Galvanized steel, of type and length suitable for adequate penetration of 
the substrate.

2.2 GYPSUM PLASTER SYSTEM

A. Materials

1. Aggregate: Sand for Gypsum plaster shall conform to the requirements of ASTM  C 
35, latest edition.

2. Hydrated lime shall conform to the requirements of ASTM C 206.

3. Binder shall be hair or fiber as recommended by the plaster manufacturer.

4. Gypsum neat plaster and calcined gypsum shall conform to the requirements of 
ASTM C 28, latest edition.

5. Prepared  Finish  Coat: Factory prepared finish for gypsum plaster, type 
recommended by the manufacturer for smooth troweled finish.

B. Gypsum Plaster on Metal Lath

1. Scratch coat shall consist of one (1) part gypsum plaster to not more than two (2) 
parts sand by weight. If plaster is unfibered, add the proper amount of fiber as 
recommended by the plaster manufacturer.

2. Brown coat shall consist of one (1) part gypsum plaster to not more than three (3) 
parts sand by weight.
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3. Finish coat shall be factory prepared mix as noted above.

PART 3 EXECUTION

3.1 INSPECTION

A. Examine the areas and conditions where lathing and plastering is to be installed and 
correct any conditions detrimental to the proper and timely completion of the work. Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work.

3.2 PREPARATION

A. Ceiling Anchorages: Coordinate work with structural ceiling work to ensure that inserts 
and other structural anchorage provisions have been installed to receive ceiling hangers.

1. Furnish concrete inserts, steel deck hanger clip and similar devices to other trades 
for installation well in advance of time needed for coordination with other work.

3.3 INSTALLATION OF METAL LATH AND SUPPORT SYSTEM FOR CEILINGS AND 
SOFFITS

A. Where lathing and metal support system abuts building structure horizontally, and where 
partition/wall work abuts overhead structure, isolate the work from structural movement 
sufficiently to prevent transfer of loading into the work from the building structure. Install 
slip or cushion type joints to absorb deflections and maintain lateral support. Frame both 
sides of control and expansion joints independently, and do not bridge joints with furring 
and lathing or accessories.

B. Install supplementary framing, blocking and bracing where required to support fixtures, 
grilles, etc., within plaster ceilings and soffits.

C. Splicing Members: Lap furring members 8" and runner channels 12", and wire-tie near 
each end of lap. Splice plastering accessories by use of concealed splines, anchored to 
prevent offsets.

D. Space main carrying channels 3'-0" o.c.; level channels to a tolerance of 1/8" in 10'-0" 
and space hangers along channels 3'-0" o.c.

E. Secure hangers to channels and to ceiling inserts by looping and wire-tying.

F. Wire tie furring channels to main carrying channel 16" o.c. Install metal lath to furring 
channels by wire-tying or clipping to furring channels in accordance with industry 
standards.

G. Install furring and lathing plumb, level and true to line with a tolerance of 1/8" in 10'-0" 



24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

09 23 00 - 6 Lathing and Plastering

and in accordance with industry standards. Space expansion joints as indicated on 
drawings.

H. Metal lath shall be applied with the long dimension of the sheet across the supports. Lap 
sheets not less than 2" at sides and not less than 3" at ends. End laps shall occur only at 
supports. Secure lath to supports 6" o.c. max.  Provide a tie in side laps at  each support 
and midway between supports.

3.4 SELF-FURRING LATH

A. Lap lath 1" at ends and 2" at laps. Fasten lath to solid back-up using non-corrosive 
masonry screw anchors spaced 8" o.c. both directions that penetrate substrate a 
minimum of 2".

3.5 INSTALLATION OF PLASTERING ACCESSORIES

A. Anchor accessories to the plaster base or substrate 8" o.c. along each flange, by wire 
tying to lath.

B. Miter or cope exposed portions of accessory items at corners, and install with tight joints. 
Spline splices to avoid offsets; conceal splines.

C. Set exposed accessories plumb, level and true to line, with a tolerance of 1/8" in  10'-0". 
Shim as required and align units with adjoining work in a manner which will produce the 
best possible visual effect.

D. Install metal casing beads where shown and at the following locations:

1. At openings and terminations of plaster finish where otherwise edge of plaster would 
be exposed.

2. Where interior plaster abuts adjacent wall.

3. Where interior plaster abuts other finish, and termination is not lapped by other 
finish.

E. Install metal corner beads at external corners.

F. Install control joints where indicated on approved shop drawings; space control joints in 
accordance with ASTM C 841 and ASTM C 1063.

1. Mount control joint flanges by wire ties to the lath only

3.6 GENERAL PLASTERING REQUIREMENTS

A. Mechanically mix plaster materials at the project site; do not hand mix except where 
small amounts are needed, using less than one bag of plaster material.

B. Sequence plaster installation properly with the installation and protection of other work, 
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so that neither will be damaged by the installation of other work.

C. Cut out and replace all unbonded spots. Build in the work of others and do all cutting and 
patching of plaster in this connection. Where abutting other built-in materials, plaster 
shall be finished tightly against them and by neatly trimmed.

D. Repair surface defects. Surfaces shall be within 1/32" to 1/16" of true plane.

E. Plaster thicknesses noted herein or on drawings shall be considered as a minimum; 
plaster shall be of such thickness required to plumb and square wall surfaces, and to 
level ceilings so that plaster is flush with adjacent surfaces.

3.7 CEMENT LIME STUCCO APPLICATION

A. Environmental Conditions: When there is no danger of freezing for a period of 48  hours 
after application and surface temperature can be maintained at 50 deg. F. during the 
hydration period, stucco work may proceed.

3.8 GYPSUM PLASTER APPLICATION

A. Scratch Coat: Scratch coat shall be full and approximately 3/8” thick, applied with 
sufficient force to form good keys. Scratch coat shall be evenly cross-scratched upon 
attaining its initial set and shall be kept damp with a fog spray for 48 hours.

B. Brown Coat: Brown coat shall be applied after the scratch coat has set, but not less than 
forty-eight (48) hours after the application of the scratch coat. Apply with sufficient force 
to ensure tight contact with scratch coat.

1. All joints in brown coat plaster shall be lap joints.

2. After drying, all shrinkage cracks shall be cut out and filled with scratch coat plaster.

C. Finish Coat: Finish shall be applied over brown coat, which has set and is surface dry, 
shall be scratched in thoroughly, laid on well, doubled back, and filled out to a true, even 
surface. The thickness shall be from 1/16” to 1/8”. The finish shall be allowed to draw a 
few minutes and then shall be well troweled with water to a smooth surface, free from 
blemishes and trowel marks. Finish flat plaster items true and even within 1/8” tolerance 
in 10'-0".

D. Total thickness of gypsum plaster shall be no less than 5/8”.

3.9 CUTTING AND PATCHING

A. Cut, patch, point-up and repair plaster as necessary to accommodate other work and  to 
restore work, free from cracks, dents and imperfections. Repair or replace work to 
eliminate blisters, buckles, excessive crazing and check cracking, dry-outs, efflorescence, 
sweat-outs and similar defects, including areas of the work which do not 
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comply with specified tolerances, and where bond to the substrate has failed.

B. Sand plaster lightly to remove trowel marks and arrises.

3.10 CLEANING AND PROTECTION

A. Promptly remove plaster from surfaces which are not to be plastered. Repair floors, walls 
and other surfaces which have been stained, marred or otherwise damaged during the 
plastering work. When plastering work is completed, remove unused materials, 
containers and equipment and clean floors of plaster debris.

END OF SECTION
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SECTION 09 29 00 

GYPSUM DRYWALL

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the Contract 
Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the gypsum drywall as shown on the drawings and/or specified herein, including, 
but not limited to, the following:

1. Gypsum board work for partitions, ceilings, column enclosures, furring, and elsewhere 
where gypsum drywall work is shown on drawings.

2. Metal supports for gypsum drywall construction.

3. Acoustical insulation for gypsum drywall work.

4. Sealant for gypsum drywall work.

5. Concealed metal reinforcing for attachment of railings, toilet partitions and other items 
supported on drywall partitions and walls.

6. Taping and finishing of drywall joints.

7. Installing rings and frames in drywall surfaces for grilles, registers and lighting fixtures.

8. Gypsum shaft wall construction.

9. Bracing and connections.

1.3 RELATED SECTIONS

A. Steel Doors and Frames - Section 08 11 13.

B. Painting and Finishing - Section 09 90 00.

1.4 QUALITY ASSURANCE

A. The following standards, as well as other standards which may be referred to in this 
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Section, shall apply to the work of this Section:

1. The Gypsum Construction Handbook, latest edition, USG.

2. Construction Guide, latest edition, National Gypsum.

3. ASTM A 568 "Standard Specification for Steel, Sheet, Carbon, and High-Strength, Low-
Alloy, Hot-Rolled and Cold-Rolled, General Requirements For"

4. ASTM C 475 "Standard Specification for Joint Treatment Materials for Gypsum 
Wallboard Construction"

5. ASTM C 645 "Standard Specification for Non-Structural Steel Framing Members"

6. ASTM C 754 "Standard Specification for Installation of Steel Framing Members to 
Receive Screw Attached Gypsum Panel Products"

7. ASTM C 840 "Standard Specification for Application and Finishing of Gypsum Board"

8. ASTM C 919 "Standard Specification for Use of Sealants in Acoustical Applications"

9. ASTM C 954 "Standard Specification for Steel Drill Screws for the Application of 
Gypsum Board or Metal Plaster Bases to Steel Studs From 0.033 in. to 0.112 in. in 
Thickness"

10. ASTM C 1002 "Standard Specification for Steel Self-Piercing Tapping Screws for the 
Application of Gypsum Board"

11. ASTM C 1177 "Standard Specification for Glass Mat Gypsum Substrate for Use as 
Sheathing"

12. ASTM C 1178 "Standard Specification for Glass Mat Water Resistant Gypsum Backing 
Board"

13. ASTM C 1278 "Standard Specification for Fiber-Reinforced Gypsum Panel"

14. ASTM C 1396 "Standard Specification for Gypsum Board"

15. ASTM D 3273 "Standard Test Method for Resistance to Growth of Mold on the Surface 
of Interior Coatings in an Environmental Chamber"

B. Allowable Tolerances: 1/32" offsets between planes of board faces, and 1/16" in 8'-0" for 
plumb, level, warp and bow.

C. System Design Load

1. Provide standard drywall wall assemblies designed and tested by manufacturer to 
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withstand a lateral load of 5 lbs. per sq. ft. for the maximum wall height required, and 
with deflection limited to L/240 of partition height.

a. Drywall assemblies with tile finish shall have a deflection limit of L/360.

2. Provide drywall ceiling assemblies designed, fabricated and installed to have a 
deflection not to exceed L/360.

D. Fire-Resistance Rating: Where gypsum drywall with fire resistance ratings are indicated, 
provide materials and installations which are identical with those of applicable assemblies 
tested per ASTM E 119 by fire testing laboratories, or to design designations in UL "Fire 
Resistance Directory" or in listing of other testing agencies acceptable to authorities having 
jurisdiction, and compliant with UL Test #2079; criteria for cycle movement for all field height 
wall sections requiring allowance for vertical deflection within framing details.

E. Installer: Firm with not less than 5 years of successful experience in the installation of 
specified materials.

1.5 SUBMITTALS

A. Submit shop drawing for each drywall partition, furring and ceiling system showing size and 
gauges of framing members, hanger and anchorage devices, wallboard types, insulation, 
sealant, methods of assembly and fastening, control joints indicating column lines, corner 
details, joint finishing and relationship of drywall work to adjacent work.

B. Samples: Each material specified herein, 12" x 12", or 12" long, or in manufacturer's 
container, as applicable for type of material submitted.

C. Manufacturer's Literature: Submit technical and installation instructions for each drywall 
partition, furring and ceiling system specified herein, and for each fire-rated and sound-rated 
gypsum board assembly. Submit other data as required to show compliance with these 
specifications, including data for mold resistant joint compound.

D. Test Reports: This Contractor shall submit test report, obtained by drywall manufacturer, 
indicating conformance of drywall assemblies to required fire ratings and sound ratings.

1.6 PRODUCT HANDLING AND PROTECTION

A. Deliver, store and handle drywall work materials to prevent damage. Deliver materials in 
their original, unopened containers or bundles, and store where protected from moisture, 
damage and from exposure to the elements. Store wallboard in flat stacks.

B. Protect wallboard from becoming wet.

C. Protect metal framing from corrosion, deformation, and other damage during delivery, 
storage, and handling as required by AISI's "Code of Standard Practice."



24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

09 29 00 - 4 Gypsum Drywall

1.7 ENVIRONMENTAL CONDITIONS

A. Provide and maintain minimum temperature of fifty-five (55) degrees F. and adequate 
ventilation to eliminate excessive moisture within the building in the area of the drywall work 
for at least twenty-four (24) hours, prior to, during and after installation of drywall work. 
Installation shall not start until windows are glazed and doors are installed, unless openings 
are temporarily closed. Space above suspended ceilings shall be vented sufficiently to 
prevent temperature and pressure build up.

1.8 JOB MOCK-UP

A. At a suitable location, where directed by the Architect, lay up a portion of a finished wall and 
ceiling demonstrating the quality of work, including finishing, to be obtained under this 
Section. Omit drywall boards in locations as directed by the Architect to show stud spacing 
and attachments; after acceptance, complete assembly.

B. Adjust the finishing techniques as required to achieve the finish required by the Architect as 
described in this Section of these specifications.

C. Upon approval of the mock-up, the mock-up may be left in place as a portion of the finished 
work of this Section.

D. All drywall work shall be equal in quality to approved mock-up.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturers for Gypsum Drywall Panels and Accessories: U.S. Gypsum Co., 
Georgia Pacific, CertainTeed Corporation, Continental Building Products, or National 
Gypsum Co. meeting specification requirements are acceptable.

1. All drywall products must be manufactured in North America.

B. Acceptable Manufacturers for Metal Supports of Drywall Assemblies: Unless otherwise 
noted, provide products manufactured by ClarkDietrich, Super Stud Building Products, 
Marino/Ware, or approved equal.

2.2 METAL SUPPORTS

A. Metal Floor and Ceiling Runners

1. Drywall Track: Formed from 0.0312 inch (20 U.S. Std. gauge) (unless otherwise noted) 
cold formed steel, width to suit shaped metal studs. Use 20 ga. top runners with 1-1/4" 
minimum flanges.

2. Deflection track or head of wall connections at rated partitions shall conform to UL 
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#2079 for cycle movement. Provide positive mechanical connection of framing to 
structure, allowing for vertical movement within connections. Minimum of 0.0312 (20 
ga.) cold formed steel for clips, 25 ga. cold formed steel for deflection track.

a. Product: "BlazeFrame DSL" or "MaxTrak Slotted Deflection Track" as 
manufactured by ClarkDietrich, "VertiClip" or "VertiTrack" as manufactured by the 
Steel Network or equal made by Metal-Lite Inc.

b. FireTrak (including stud clips) by FireTrak Corp. or equal made by Metal-Lite Inc.

3. Shaft Wall "J" Type Runner: Formed from 0.0329" (20 U.S. Std. gauge) galvanized 
steel, 1" x 2-1/2" or 4" wide (to suit detail) x 2-1/4" (for shaft wall).

B. Metal Studs, Framing and Furring

1. C-Shaped Studs: Channel type with holes for passage of conduit formed from minimum 
0.0312 inch (20 U.S. Std. gauge) (unless heavier gauge is required to meet deflection 
limits) cold formed steel, width as shown on drawings.

2. Furring Channels: Hat shaped, formed from galvanized steel, 25 U.S. Std. gauge.

a. Product: ClarkDietrich; Furring Channel, or comparable product.

3. "C-H," "CT," or "I" Type Stud: 1-1/2" x 2-1/2", 4" or 6" wide (to suit detail) galvanized 
steel. Use for shaft wall construction; gauge and size as required to meet deflection 
limits given herein.

a. Product: ClarkDietrich; CT Stud, or a comparable product.

4. Double "E" Type Stud or "J" Track with Holding Tabs: 1" x 2-1/2", 4" or 6" wide (to suit 
detail) galvanized steel. Use for shaft wall construction; gauge and size as required to 
meet deflection limits given herein.

a. Product: ClarkDietrich; J-Tabbed Track, or a comparable product.

5. Continuous 16 gauge x 8" wide steel wall plate screwed to studs as required for support 
of railings, toilet partitions and other items supported on drywall partitions and walls.

C. Suspended Ceiling and Fascia Supports

1. Main Runners: 1-1/2" steel channels, cold rolled at 0.475 lbs. per ft., rust-inhibitive paint 
finish.

2. Furring Members: Screw-type hat-shaped furring channels of 25 ga. zinc-coated steel; 
comply with ASTM C 645.

3. Hangers: Galvanized, 1" x 3/16" flat steel slats capable of supporting 5x  
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calculated load supported.

4. Hanger Anchorages: Provide inserts, clips, bolts, screws and other devices applicable 
to the required method of structural anchorage for ceiling hangers. Size devices for 5x 
calculated load supported.

5. Furring Anchorages: 16 ga. galvanized wire ties, manufacturer's standard clips, bolts or 
screws as recommended by furring manufacturer.

D. Protective Coating: All cold-formed steel members shall have coating conforming to AISI 
S220; ASTM A 653, G60 or coating with equivalent corrosion resistance of ASTM 
A653/A653M, G60. Galvannealed products are not acceptable

2.3 GYPSUM WALLBOARD TYPES

A. Gypsum Wallboard: 5/8" thick "Sheetrock" by USG, "Gold Bond" by National Gypsum, or 
"Regular Gypsum" by CertainTeed Corp., 48" wide, in maximum lengths available to 
minimize end-to-end butt joints.

B. Gypsum Ceiling Board: 5/8" thick, sag-resistant, long edges tapered.

C. Fire-Rated Gypsum Wallboard: 5/8" thick "Sheetrock Firecode C" by USG, "Firecheck Type 
C" by Lafarge/Continental, "Gold Bond Fireshield" by National Gypsum, or "Type C" by 
CertainTeed Corp., 48" wide, in maximum lengths available to minimize end-to- end butt 
joints.

D. Cement Board Backing for Tile Finish: 5/8" thick "Durock Tile Backer Board" by USG, 
"Wonder Board Lite" by Custom Building Products or approved equal.

E. Moisture/Mold-Resistant Gypsum Wallboard (at all exterior walls and wet areas): 5/8" thick 
"Mold Tough," "Mold Tough FR," by U.S. Gypsum, "DensArmor Plus" by Georgia Pacific, 
Lafarge "Mold Defense" and/or Lafarge "Mold Defense Type X," or "Gold Bond EXP Interior 
Extreme Gypsum Board" by National Gypsum, 48" wide, in maximum lengths available to 
minimize end-to-end butt joints.

1. Board must have a rating of 10 per ASTM D 3273 with a core that meets ASTM C 1396, 
Section 6 or ASTM C 1658.

F. Mold-Resistant Shaft Wall Liner: Solid gypsum board liner for shaft wall construction, 1" 
thick, 24" wide, as required to suit condition, by standard lengths as required, beveled edges. 
Provide "Mold Tough Liner Panel" by USG, "DensGlass Ultra Shaft Guard" by Georgia 
Pacific, Lafarge "Mold Defense Shaftliner Type X" and/or Lafarge "Weather Defense 
Shaftliner Type X", "Gold Bond Brand Fireshield Shaft Liner XP" by National Gypsum or 
"Gold Bond Brand EXP Extended Exposure Shaft Liner" by National Gypsum.

1. Liner board must have a rating 10 per ASTM D 3273 with a core that meets ASTM 
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C 1396 Section 6.

G. Abuse-Resistant Wallboard: 5/8" thick "Sheetrock Brand Mold Tough AR" by USG, "Dens 
Armor Plus Abuse Resistant Panels" by Georgia-Pacific, "EXP Interior Extreme AR" or "Gold 
Bond Brand Hi-Abuse XP" by National Gypsum, "Protecta AR100" or "Protecta HIR 300" by 
Lafarge/Continental, or "AirRenew Extreme Abuse" by CertainTeed Corp., 48" wide, in 
maximum lengths available to minimize end-to-end butt joints.

1. Board must achieve a Level 1 rating per ASTM C 1629.

2.4 ACCESSORIES

A. Acoustical Insulation: Paper-less, non-combustible, semi-rigid mineral fiber mat, 2" thick, in 
walls (unless otherwise indicated), 3 lb./cu. ft. maximum density; Thermafiber LLC 
"Thermafiber," or approved equal.

B. Fasteners for Wallboard: USG Brand Screws; Type S Bugle Head for fastening wallboard to 
lighter gauge interior metal framing (up to 20 ga.). Type S-12 Bugle Head for fastening 
wallboard to heavier gauge interior metal framing (20 ga. to 12 ga.); Type S and Type S-12 
Pan Head for attaching metal studs to door frames and runners; and Type G Bugle Head for 
fastening wallboard to wallboard. Lengths specified below under "Part 3 - Execution" Articles 
and as recommended by drywall manufacturer.

C. Laminating Adhesive: "Sheetrock Brand Joint Compound."

D. Metal Trim - Corner Beads: For 90 degree External Corners - ClarkDietrich; 103 Deluxe 
Cornerbead or "Dur-A-Bead" No. 103, 26 U.S. Std. ga. galvanized steel, 1-1/4" x 1-1/4", for 
90 degree external corners.

E. Metal Trim - Edge Beads:  "Sheetrock Brand Paper Faced Metal Bead and Trim."

F. Partition/Concrete Ceiling Trim:  Trim-Tex Super Seal Tear Away or approved equal.

G. Metal Trim Treatment Materials and Joint Treatment Materials for Gypsum Drywall Boards: 
Paper tape for joint reinforcing; Setting Type (Durabond 90) or Lightweight Setting Type 
Joint Compound for taping and topping; and Ready Mix Compound for finishing.

1. For mold-resistant drywall, water-resistant drywall and tile backer board, use glass 
mesh tape with setting joint compound that is rated 10 when tested in accordance with 
ASTM D 3273 and evaluated in accordance with ASTM D 3274. Acceptable joint 
compound is "Rapid Set One Pass" made by CTS Cement Manufacturing Corp. or 
"Rapid Joint" manufactured by Lafarge North America or approved equal meeting 
standards noted herein.

H. Control Joints: ClarkDietrich; #093 Control Joint or No. 0.093, USG.
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I. Acoustical Sealant: USG "Acoustical Sealant" or "Tremco Acoustical Caulking" of 
Tremco Mfg. Co., Masterseal NP520 by BASF or approved equal.

J. Neoprene Gaskets: Conform to ASTM D 1056.

PART 3 EXECUTION

3.1 INSPECTION

A. Examine the areas and conditions where gypsum drywall is to be installed and correct any 
conditions detrimental to the proper and timely completion of the work. Do not proceed with 
the work until unsatisfactory conditions are corrected to permit proper installation of the work.

3.2 GENERAL INSTALLATION REQUIREMENTS

A. General

1. Install drywall work in accordance with drywall manufacturer's printed instructions and 
as indicated on drawings and specified herein.

2. All metal framing for drywall partitions shall extend from floor to underside of structural 
deck above. Provide for vertical deflection with positive mechanical connections of 
framing members to structure.

3. Provide concealed reinforcement, 16 ga. thick by eight (8) inches wide or as detailed or 
as recommended by manufacturer, for attachment of railings, toilet partitions, and other 
items to be supported on the partitions which cannot be attached to the metal framing 
members. Concealed reinforcement shall span between metal studs and be attached 
thereto using two (2) self-tapping pan head screws at each stud.

a. Back of drywall shall be scored or notched to prevent bulging out where 
reinforcement plate occurs.

B. Fire-Rated Assemblies: Install fire-rated assemblies in accordance with requirements of 
authorities having jurisdiction, Underwriters' Laboratories and test results obtained and 
published by the drywall manufacturer, for the fire-rated drywall assembly types indicated on 
the drawings.

C. Acoustical Assemblies: Install acoustically-rated assemblies to achieve a minimum STC as 
noted on drawings, in accordance with test results obtained and published by the drywall 
manufacturer, for the drywall assembly type indicated on the drawings.

D. Sealant

1. Install continuous acoustical sealant bead at top and bottom edges of wallboard 
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where indicated or required for sound rating as wallboard is installed, and between 
metal trim edge beads and abutting construction.

2. Install acoustical sealant in 1/8" wide vertical control joints within the length of the wall 
or partitions, and in all other joints, specified below under "Control Joints." Install bead 
of acoustical sealant around electric switch and outlet boxes, piping, ducts, and around 
any other penetration in the wallboard; place sealant bead between penetrations and 
edge of wallboard.

3. Where sealant is exposed to view, protect adjacent surfaces from damage and from 
sealant material, and tool sealant flush with and in same plane as wallboard surface. 
Sealant beads shall be 1/4" to 3/8" diameter.

E. Wallboard Application

1. Do not install wallboard panels until steel door frames are in place; coordinate work with 
Section 081113, "Steel Doors and Frames."

2. See drawings for all board types. Use fire-rated wallboard for fire-rated assemblies. Use 
sag-resistant board for ceilings. Use water-resistant wallboard where indicated on 
drawings and where wallboard would be subject to moisture. Install water-resistant 
wallboard in full, large sheets (no scraps) to limit number of butt joints.

3. Apply wallboard with long dimension parallel to stud framing members, and with 
abutting edges occurring over stud flanges.

4. Install wallboard for partitions from floor to underside of structure above and secure 
rigidly in place by screw attachment, unless otherwise indicated.

5. Provide "Thermafiber" safing insulation meeting standards of Section 078413 at flutes of 
metal deck where partitions carry up to bottom of metal deck.

6. Neatly cut wallboard to fit around outlets, switch boxes, framed openings, piping, ducts, 
and other items which penetrate wallboard, fill gaps with acoustic sealant.

7. Where wallboard is to be applied to curved surfaces, dampen wallboard on back side as 
required to obtain required curve. Finish surface shall present smooth, even curve 
without fluting or other imperfections.

8. Screw fasten wallboard with power-driven electric screwdriver, screw heads to slightly 
depress surface of wallboard without cutting paper, screws not closer than 3/8" from 
ends and edges of wallboard.

9. Where studs are doubled-up, screw fasten wallboard to both studs in a staggered 
pattern.

F. Cementitious Backer Board
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1. General: Furnish cementitious backer board in maximum available lengths. Install 
horizontally, with end joints over framing members.

2. Fastening: Secure cementitious backer board to each framing member with screws 
spaced not more than 12 inches on center and not closer than 1/2" from the edge. 
Install screws with a conventional screw gun so that the screw heads are flush with the 
surface of the board.

3. Joint Treatment: Fill space between edge of backer and receptor with dry-set Portland 
cement or latex-Portland cement mortar. Fill all horizontal and vertical joints and corners 
with dry-set Portland cement or latex-Portland cement mortar. Apply fiberglass tape 
over joints and corners and embed with same mortar.

G. Metal Trim: Install and mechanically secure in accordance with manufacturer's instructions; 
and finish with three (3) coats of joint compound, feathered and finish sanded smooth with 
adjacent wallboard surface, in accordance with manufacturer's instructions.

1. Corner Beads: Install specified corner beads in single lengths at all external corners, 
unless corner lengths exceed standard stock lengths.

2. Edge Beads:  Install specified edge beads in single lengths at all terminating edges of 
wallboard exposed to view, where edges abut dissimilar materials, where edges would 
be exposed to view, and elsewhere where shown on drawings. Where indicated on 
drawings, seal joint between metal edge bead and adjoining surface with specified 
gasket, 1/8" wide minimum and set back 1/8" from face of wallboard, unless other size 
and profile indicated on drawings.

3. Casing beads shall be set in long lengths, neatly butted at joints. Provide casing beads 
at juncture of board and vertical surfaces and at exposed perimeters.

H. Control Joint Locations: Gypsum board surfaces shall be isolated with control joints where:

1. Ceiling abuts a structural element, dissimilar wall or other vertical penetration.

2. Construction changes within the plane of the partition or ceiling.

3. Shown on approved shop drawings.

4. Ceiling dimensions exceed thirty (30) feet in either direction.

5. Wings of "L," "U," and "T" shaped ceiling areas are joined.

6. Expansion or control joints occur in the structural elements of the building.

7. Shaft wall runs exceed 30' without interruption.

8. Partition or furring abuts a structural element or dissimilar wall or ceiling.
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9. Partition or furring runs exceed 30' without interruption.

10. Where control joints are required, ceiling height door frames may be used as control 
joints. Less than ceiling height frames shall have control joints extending to the ceiling 
from both corners.

I. Joint Treatment and Spackling

1. Joints between face wallboards in the same plane, joints at internal corners of 
intersecting partitions and joints at internal corners of intersections between ceilings and 
walls or partitions shall be filled with joint compound.

2. Screw heads and other depressions shall be filled with joint compound. Joint compound 
shall be applied in three (3) coats, feathered and finish surface sanded smooth with 
adjacent wallboard surface, in accordance with manufacturer's instructions. Treatment 
of joints and screw heads with joint compound is also required where wallboard will be 
covered by finish materials which require a smooth surface, such as vinyl wall 
coverings.

3.3 FURRED WALLS AND PARTITIONS

A. Use specified metal furring channels. Run metal furring channel framing members vertically, 
space sixteen (16) inches o.c. maximum. Fasten furring channels to concrete or masonry 
surfaces with power-driven fasteners or concrete stub nails spaced sixteen (16) inches o.c. 
maximum through alternate wing flanges (staggered) of furring channel. Furring channels 
shall be shimmed as necessary to provide a plumb and level backing for wallboard. At inside 
of exterior walls, an asphalt felt protection strip shall be installed between each furring channel 
and the wall. Furring channel and splices shall be provided by nesting channels at least eight 
(8) inches and securely anchoring to concrete or masonry with two (2) fasteners in each wing.

B. Wallboard Installation: Same as specified under Article 3.4 - "Metal Stud Partitions."

3.4 METAL STUD PARTITIONS

A. Unless otherwise noted, steel framing members shall be installed in accordance with ASTM 
C 754.

B. Runner Installation: Use channel type. Align accurately at floor according to partition layout. 
Anchor runners securely sixteen (16) inches o.c. maximum with power-driven anchors to 
floor slab, with power-driven anchors to structural slab above. See "Stud Installation" below 
for runners over heads of metal door frames. Where required, carefully remove sprayed-on 
fireproofing to allow partition to be properly installed.

C. Stud Installation

1. Use channel type, positioned vertically in runners, spaced as noted on drawings, but not 
more than sixteen (16) inches o.c.
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2. Anchor studs to floor runners with screw fasteners. Provide snap-in or slotted hole slip 
joint bolt connections of studs to ceiling runners leaving space for movement. Anchor 
studs at partition intersections, partition corners and where partition abuts other 
construction to floor and ceiling runners with sheet metal screws through each stud 
flange and runner flange.

3. Connection at ceiling runner for non-rated partitions shall be snap-in or slotted hole slip 
joint bolt connection that shall allow for movement. Seal studs abutting other 
construction with 1/8" thick neoprene gasket continuously between stud and abutting 
construction.

4. Connections for fire rated partitions at ceiling runners shall conform to UL Design 
#2079.

5. Install metal stud horizontal bracing wherever vertical studs are cut or wallboard is cut 
for passage of pipes, ducts or other penetrations, and anchor horizontal bracing to 
vertical studs with sheet metal screws.

6. At jambs of door frames and borrowed light frames, install doubled-up studs (not back 
to back) from floor to underside of structural deck, and securely anchor studs to jamb 
anchors of frames and to runners with screws. Provide cross braces from hollow metal 
frames to underside of slab.

7. Over heads of door frames, install cut-to-length section of runner with flanges slit and 
web bent to allow flanges to overlap adjacent vertical studs, and securely

8. anchor runner to adjacent vertical studs with sheet metal screws. Install cut-to- length 
vertical studs from runner (over heads of door frame) to ceiling runner sixteen (16) 
inches maximum o.c. and at vertical joints of wallboard, and securely anchor studs to 
runners with sheet metal screws.

9. At control joints, in field of partition, install double-up studs (back-to-back) from floor to 
ceiling runner, with 1/4" thick continuous compressible gasket between studs. When 
necessary, splice studs with eight (8) inches minimum nested laps and attach flanges 
together with two (2) sheet metal screws in each flange. All screws shall be self-tapping 
sheet metal screws.

D. Runners and Studs at Chase Wall: As specified above for "Runners" and "Studs" and as 
specified herein. Chase walls shall have either a single or double row of floor and ceiling 
runners with metal studs sixteen (16) inches o.c. maximum and positioned vertically in the 
runners so that the studs are opposite each other in pairs with the flanges pointing in the 
same direction. Anchor all studs to runner flanges with sheet metal screws through each 
stud flange and runner flange following requirements of paragraph 3.4, B. Provide cross 
bracing between the rows of studs by attaching runner channels or studs set full width of 
chase attached to vertical studs with one self- tapping screw at each end. Space cross 
bracing not over thirty-six (36) inches o.c. vertically.
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E. Wallboard Installation - Single Layer Application (Screw Attached)

1. Install wallboard with long dimension parallel to framing member and with abutting edge 
joints over web of framing member. Install wallboard with long dimension perpendicular 
to framing members above and below openings in drywall extending to second stud at 
each side of opening. Joints on opposite sides of wall shall be arranged so as to occur 
on different studs.

2. Boards shall be fastened securely to metal studs with screws as specified. Where a free 
end occurs between studs, back blocking shall be required. Center abutting ends over 
studs. Correct work as necessary so that faces of boards are flush, smooth, true.

3. Wallboard screws shall be applied with an electric screw gun. Screws shall be driven 
not less than 3/8" from ends or edges of board to provide uniform dimple not over 1/32" 
deep. Screws shall be spaced twelve (12) inches o.c. in the field of the board and 8" o.c. 
staggered along the abutting edges.

4. All ends and edges of wallboard shall occur over screwing members (studs or furring 
channels). Boards shall be brought into contact but shall not be forced into place. 
Where ends or edges abut, they shall be staggered. Joints on opposite sides of a 
partition shall be so arranged as to occur on different studs.

5. At locations where piping receptacles, conduit, switches, etc., penetrate drywall 
partitions, provide non-drying sealant and an approved sealant stop at cut board 
locations inside partition.

F. Wallboard Installation - Double-Layer Application

1. General: See drawings for wallboard partition types required.

2. First Layer (Screw Attached): Install as described above for single layer application.

3. Second Layer (Screw Attached): Screw attach second layer, unless laminating method 
of attachment indicated on drawings or necessary to obtain required sound rating or fire 
rating. Install wallboard vertically with vertical joints offset thirty-two (32) inches from first 
layer joints and staggered on opposite sides of wall. Attach wallboard with 1-5/8" screws 
sixteen (16) inches o.c. along vertical joints and sixteen (16) inches o.c. in the field of 
the wallboard. Screw through first layer into metal framing members.

4. Second Layer (Laminated): Install wallboard vertically. Stagger joints of second layer 
from first layer joints. Laminate second layer with specified laminating adhesive in 
beads or strips running continuously from floor to ceiling in accordance with 
manufacturer's instructions. After laminating, screw wallboard to framing members with 
1-5/8" screws, spaced twelve (12) inches o.c. around perimeter of wallboard.



24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

09 29 00 - 14 Gypsum Drywall

G. Wallboard Installation - Laminated Application: Where laminated wallboard is indicated, use 
specified laminating adhesive, install wallboard vertically and maintain tolerances as 
specified for screw attached wallboard.

H. Insulation Installation: Install where indicated on drawings. Place blanket tightly between 
studs.

I. Deflection of Structure Above: To allow for possible deflection of structure above partitions, 
provide top runners for non-rated partitions with 1-1/4" minimum flanges and do not screw 
studs or drywall to top runner. Where positive anchorage of studs to top runner is required, 
anchorage device shall be by means of slotted hole (in clip connection with screw 
attachment to web of steel through bushings located in slots of clips), or other anchorage 
device approved by Architect.

J. Control Joints

1. Leave a 1/2" continuous opening between gypsum boards for insertion of surface 
mounted joint.

2. Back by double framing members.

3. Attach control joint to face layer with 9/16" galvanized staples six (6) inches o.c. at both 
flanges along entire length of joint.

4. Provide two (2) inch wide gypsum panel strip or other adequate seal behind control joint 
in fire rated partitions and partitions with safing insulation.

3.5 DRYWALL FASCIAS AND CEILINGS

A. Furnish and install inserts, hanger clips and similar devices in coordination with other work.

B. Secure hangers to inserts and clips. Clamp or bolt hangers to main runners.

C. Space main runners 4'-0" o.c. and space hangers 4'-0" o.c. along runners, except as 
otherwise shown.

D. Level main runners to a tolerance of 1/4" in 12'-0", measured both lengthwise on each runner 
and transversely between parallel runners.

E. Metal Furring Channels: Space sixteen (16) inches o.c. maximum. Attach to 1-1/2" main 
runner channels with furring channel clips (on alternate sides of main runner channels). 
Furring channels shall not be let into or come in contact with abutting masonry walls. End 
splices shall be provided by nesting furring channels no less than eight (8) inches and 
securely wire tying. At any openings that interrupt the furring channels, install additional 
cross reinforcing to restore lateral stability.

F. Mechanical accessories, hangers, splices, runner channels and other members used in 
suspension system shall be of metal, zinc coated, or coated with rust inhibitive paint, of 
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suitable design and of adequate strength to support units securely without sagging, and such 
as to bring unit faces to finished indicated lines and levels.

1. Provide special furring where ducts are over two (2) feet wide.

G. Apply board with its long dimension at right angles to channels. Locate board butt joints over 
center of furring channels. Attach board with one (1) inch self-drilling drywall screws twelve 
(12) inches o.c. in field of board at each furring channel; eight (8) inches o.c. at butt joints 
located not less than 3/8" from edges.

3.6 SHAFT WALLS

A. Runner Installation: Use "J" metal runners at floor and ceiling, with the short leg toward finish 
side of wall. Securely attach runners to structural supports with power-driven fasteners at 
both ends and twenty-four (24) inches o.c.

B. Shaft Wall Liner:  Cut shaft wall liner panels one (1) inch less from floor to ceiling height and 
erect vertically between J-runners.

C. C-H Studs: Cut metal studs 3/8" to not more than 1/2" less than floor to ceiling height and 
install between shaft wall liner panels so that panels are fitted snugly into the one
(1) inch wide "H," "T," or "I" portion of the stud. Space studs twenty-four (24) inches o.c., 
unless otherwise indicated on drawings. Install full-length steel E-Studs or J-runners 
vertically at T-intersections, corners, door jambs, and columns. Install full length E-Studs or 
J-runners over shaft wall liner both sides of closure panels. Frame openings cut within a liner 
panel with J-Runner around perimeter. For openings, frame with vertical E-Stud or J-runner 
at edges, horizontal runner at head and sill, and reinforcing as shown on the drawings. 
Suitably frame all openings to maintain structural support for wall. Over metal doors, install a 
cut to length section of runner and attach to strut-studs with clip angles and 3/8" Type S 
Screws space twelve (12) inches o.c.

D. Wallboard Installation - Double Layer Installation: Erect gypsum wallboard base layer 
vertically or horizontally to meet fire rating on one side of studs with end joints staggered. 
Fasten base layer panels to studs with one (1) inch Type S screws twenty- four (24) inches 
o.c. Caulk perimeter of base layer panels. Apply gypsum wallboard face layer vertically over 
base layer with joints staggered and attached with 1-5/8" Type S screws staggered from 
those in base, spaced eight (8) inches o.c. and driven into studs.

E. Wallboard Installation (Where Both Sides of Shaft Wall are Finished): Apply gypsum 
wallboard face layers vertically both sides of studs. Stagger joints on opposite partition sides. 
Fasten panels with one (1) inch or two (2) inches Type S screws spaced eight
(8) inches o.c. in field and along edges into studs.

F. Where handrails are indicated for direct attachment to drywall shaft system, provide not less 
than a sixteen (16) ga. x eight (8) inches wide galvanized steel reinforcement strip, 
accurately positioned and secured to studs and concealed behind not less than one 
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1/2" thick course of gypsum board in the system.

G. Integrate stair hanger rods with drywall shaft system by locating cavity of system as required 
to enclose rods.

3.7 ERECTION AT COLUMN ENCLOSURES

A. Metal furring supports shall be provided under work of this Section, and shall be cut to 
lengths as necessary for tight fit such that spacing is not more than sixteen (16) inches o.c.

B. Board shall be fastened securely to supports with screws as specified. Place boards in 
position with minimum number of joints. Where free ends occur between supports, back-
blocking or furring shall be required. Center abutting ends over supports. Correct work as 
necessary so that faces of boards are flush, smooth and true. Provide clips or cross furring 
for attachment as required.

C. All layers shall be screw attached to furring.

D. When column finish called for on drawings to be in the same plane as drywall finish layer, 
maintain even, level plane.

3.8 FINISHING

A. Taping: A thin, uniform layer of compound shall be applied to all joints and angles to be 
reinforced. Reinforcing tape shall be applied immediately, centered over the joint, seated into 
the compound. A skim coat shall follow immediately but shall not function as a fill or second 
coat. Tape shall be properly folded and embedded in all angles to provide a true angle.

B. Filling: After initial coat of compound has hardened, additional compound shall be applied, 
filling the board taper flush with the surface. The fill coat shall cover the tape and feather out 
slightly beyond the tape. On joints with no taper, the fill coat shall cover the tape and feather 
out at least four (4) inches on either side of the tape. No fill coat is necessary on interior 
angles.

C. After compound has hardened, a finishing coat of compound shall be spread evenly over 
and extending slightly beyond the fill coat on all joints and feathered to a smooth, uniform 
finish. Over tapered edges, the finished joint shall not protrude beyond the plane of the 
surface. All taped angles shall receive a finish coat to cover the tape and taping compound 
and provide a true angle. Where necessary, sanding shall be done between coats and 
following the final application of compound to provide a smooth surface, ready for painting.

D. Fastener Depressions: Compound shall be applied to all fastener depressions followed, 
when hardened by at least two (2) coats of compound, leaving all depressions level with the 
plane of the surface.
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E. Finishing Beads and Trim: Compound shall be applied to all bead and trim and shall be 
feathered out from the ground to the plane of the surface. When hardened, this shall be 
followed by two (2) coats of compound each extending slightly beyond the previous coat. 
The finish coat shall be feathered from the ground to the plane of the surface and sanded as 
necessary to provide a flat, smooth surface ready for decoration.

F. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to ASTM 
C 840.

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated.

2. Level 2: Panels that are a substrate for tile, and where indicated.

3. Level 4: Level of finish for surfaces exposed to view shall conform to Level 4 of ASTM C 
840 and GA-214 of the Gypsum Association.

G. Drywall construction with defects of such character which will mar appearance of finished 
work, or which is otherwise defective, will be rejected and shall be removed and replaced at 
no expense to the Owner.

3.9 CLEANING AND ADJUSTMENT

A. At the completion of installation of the work, all rubbish shall be removed from the building 
leaving floors broom clean. Excess material, scaffolding, tools and other equipment shall be 
removed from the building.

B. Work shall be left in clean condition ready for painting or wall covering. All work shall be as 
approved by Architect.

C. Cutting and Repairing: Include all cutting, fitting and repairing of the work included herein in 
connection with all mechanical trades and all other trades which come in conjunction with 
any part of the work and leave all work complete and perfect after all trades have completed 
their work.

3.10 PROTECTION OF WORK

A. Installer shall advise Contractor of required procedures for protecting drywall work from 
damage and deterioration during remainder of construction period.

END OF SECTION
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SECTION 09 51 13 

ACOUSTICAL PANEL CEILINGS

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the acoustical panel ceilings as shown on the drawings and/or specified herein, 
including, but not limited to, the following:

1. Acoustical panel units.

2. Exposed "T" suspension system, including hangers and inserts.

3. Provisions for the installation of lighting fixtures, diffusers, grilles and similar items 
provided under other Sections.

4. Cutting, drilling, scribing and fitting as required for electro-mechanical 
penetrations.

5. Perimeter and column moldings, trim and accessories for acoustical ceilings.

1.3 RELATED SECTIONS

1.4 QUALITY ASSURANCE

A. Codes and Standards: In addition to complying with all pertinent codes and regulations, 
comply with all pertinent recommendations published by the Ceilings and Interior 
Systems Contractor’s Association.

B. Qualifications of Installers

1. The suspended ceiling subcontractor shall have a record of successful installation 
of similar ceilings acceptable to Architect and shall be currently approved by the 
manufacturer of the ceiling suspension system.

2. For the actual fabrication and installation of all components of the system, use only 
personnel who are thoroughly trained and experienced in the skills required and 
completely familiar with the requirements established for this work.

C. The work is subject to the following standards:
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1. ASTM C 635 "Standard Specification for Metal Suspension Systems for Acoustical 
Tile and Lay-In Panel Ceilings," American Society for Testing and Materials.

2. ASTM C 636 "Standard Recommended Practice for Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and Lay-In Panels," American Society for 
Testing and Materials.

D. In addition to suspension system specified, provide seismic struts and seismic clips to 
meet seismic standards as required by prevailing Codes and Ordinances.

1.5 SUBMITTALS

A. Shop Drawings: Submit completely dimensioned ceiling layouts for all areas where 
acoustical ceilings are required, showing:

1. Any deviations from Architect’s reflected ceiling plan layouts, especially lighting 
fixture and dimensions. Also indicate if any light fixtures will not fit into Architect’s 
ceiling layout due to dimensional restrictions or field conditions.

2. Direction and spacing of suspension members and location of hangers for carrying 
suspension members.

3. Direction, sizes and types of acoustical units, showing suspension grid members, 
and starting point for each individual ceiling area.

4. Moldings at perimeter of ceiling, at columns and elsewhere as required due to 
penetrations or exposure at edge of ceiling tiles.

5. Location and direction of lights, air diffusers, air slots, and similar items in the ceiling 
plane.

6. Details of construction and installation at all conditions.

7. Materials, gauges, thickness and finishes.

B. Samples and Product Literature: Submit the following samples and related 
manufacturer’s descriptive literature.

1. Twelve (12) inch long components of suspension systems, including moldings.

2. Acoustical units — full size.

1.6 DELIVERY, STORAGE AND HANDLING

A. Deliver acoustical ceiling units to project site in original, unopened packages and store 
them in a fully enclosed space where they will be protected against damage from 
moisture, direct sunlight, surface contamination or other causes.
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B. Before installing acoustical ceiling units, permit them to reach room temperature and a 
stabilized moisture content.

C. Handle acoustical ceiling units carefully to avoid chipping edges or damaging units in 
any way.

1.7 PROJECT CONDITIONS

A. Do not install acoustical ceilings until wet-work in space is completed and nominally dry, 
work above ceilings has been completed, and ambient conditions of temperature and 
humidity will be continuously maintained at values near those indicated for final 
occupancy.

1.8 COORDINATION

A. Coordinate layout and installation of acoustical ceiling units and suspension system 
components with other work supported by or penetrating through ceilings, including light 
fixtures, HVAC equipment, fire suppression system components, and partition system.

1.9 EXTRA STOCK

A. Extra Stock: Deliver stock of maintenance material to Owner. Furnish maintenance 
material matching products installed, packaged with protective covering for storage and 
identified with appropriate labels.

1. Acoustical Ceiling Units: Furnish quantity of full-size units equal to 2.0% of amount 
installed.

PART 2 PRODUCTS

2.1 ACOUSTICAL UNITS

A. Armstrong Ultima square lay-in tile with 15/16" Prelude grid or approved equal.

2.2 SUSPENSION SYSTEM

A. The suspension system shall support the ceiling assembly shown on the drawings and 
specified herein, with a maximum deflection of 1/360 of the span, in accordance with 
ASTM C 635.

B. Provide min. 12 ga. galvanized wire hangers, soft annealed steel conforming to ASTM 
A 641, prestretched, Class 1 zinc coating, soft temper, size so that stress at 3 times 
hanger design load (ASTM C 635, Table 1, Direct Hung) will be less than yield stress of 
wire.

C. Provide ceiling clips and inserts to receive hangers, type as recommended by 
suspension system manufacturer, sizes for pull-out resistance of not less than five (5) 
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times the hanger design load, as indicated in ASTM C 635.

D. Suspension systems shall conform to ASTM C 635, intermediate duty.

E. Provide manufacturer’s standard wall moldings with off-white baked enamel finish to 
match suspension systems. For circular penetrations of ceilings, provide edge moldings 
fabricated to diameter required to fit penetration exactly.

PART 3 EXECUTION

3.1 INSPECTION

A. Examine the areas where acoustical panel ceilings are to be installed and correct any 
conditions detrimental to the proper and timely completion of the work. Do not proceed 
with the work until unsatisfactory conditions have been corrected to permit proper 
installation of the layout.

3.2 PREPARATION

A. Coordination: Furnish layouts for inserts, clips, or other supports required to be installed 
by other trades for support of acoustical ceilings.

B. Measure each ceiling area and establish layout of acoustical units to balance border 
widths at opposite edges of each ceiling. Avoid use of less-than-half width units at 
borders, and comply with reflected ceiling plans.

3.3 INSTALLATION

A. Codes and Standards: Install materials in accordance with manufacturer’s printed 
instructions, and to comply with governing regulations and industry standards.

B. Install suspension systems to comply with ASTM C 636, with wire hangers supported 
only from building structural members. Locate hangers not more than 6" from each end 
and spaced 4'-0" along direct-hung runner, leveling to tolerance of 1/8" in 12'-0".

C. Secure wire hangers by looping and wire-tying, either directly to structures or to inserts, 
eye-screws, or other devices which are secure and appropriate for substrate, and which 
will not deteriorate or fail with age or elevated temperatures.

D. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum which are not part of supporting structural or ceiling suspension system. Splay 
hangers only where required to miss obstructions and offset resulting horizontal force by 
bracing, reinforcing, countersplaying or other equally effective means.

E. Install edge moldings at edges of each acoustical ceiling area, and at locations where 
edge of acoustical units would otherwise be exposed after completion of the work.

1. Secure moldings to building construction by fastening through vertical leg. Space 
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holes not more than 3" from each end and not more than sixteen (16) inches o.c. 
between end holes. Fasten tight against vertical surfaces.

2. Level moldings with ceiling suspension system, to a level tolerance of 1/8" in 12'-0".

F. Install acoustical units in coordination with suspension system, with edges concealed by 
support of suspension members. Scribe and cut panels to fit accurately at borders and 
at penetrations.

G. Install hold-down clips in toilet areas, and in areas where required by governing 
regulations; space 2'-0" o.c. on all cross tees.

H. Light fixtures or other ceiling apparatus shall not be supported from main beams or cross 
tees if their weight causes the total load to exceed the deflection capability of the ceiling 
suspension system. In such cases the load shall be supported by supplemental hangers 
furnished and installed by this Section of work.

I. Where fixture or ceiling apparatus installation causes eccentric loading on runners, 
provide stabilizer bars to prevent rotation.

3.4 ADJUST AND CLEAN

A. Clean exposed surfaces of acoustical ceilings, including trim, edge molding, and 
suspension members; comply with manufacturer’s instructions for cleaning and touch- 
up of minor finish damage. Remove and replace work which cannot be successfully 
cleaned and repaired to permanently eliminate evidence of damage.

END OF SECTION





24 June 2022 Putnam Valley Central School District
Construction Documents – SED Addendum 2 COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

09 65 13 - 1 Resilient Base & Accessories

SECTION 09 65 13 

RESILIENT BASE AND ACCESSORIES

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the requirements 
of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the resilient accessories, as shown on the drawings and/or specified herein, 
including, but not limited to, the following:

1. Rubber base.

2. Accessories.

1.3 RELATED SECTIONS

A. Gypsum Drywall - Section 09 29 00.

B. Resilient Tile Flooring - Section 09 65 19.

1.4 QUALITY ASSURANCE

A. Qualifications of Installers: Use only personnel who are thoroughly trained and 
experienced in the skills required and completely familiar with the requirements 
established for this work.

1.5 SUBMITTALS

A. Manufacturer's Data: For information only, submit manufacturer's technical information 
and installation instructions for type of resilient base.

B. Samples

1. Submit six (6) inch long samples of base.

2. Submit full-size sample of stair tread.

1.6 DELIVERY AND STORAGE

A. Deliver materials to the project site in the manufacturer's original unopened containers, 
clearly marked to indicate pattern, gauge, lot number and sequence of materials.
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B. Carefully handle all materials and store in original containers at not less than seventy
(70) degrees F. for at least forty-eight (48) hours before start of installation.

1.7 JOB CONDITIONS

A. Continuously heat spaces to receive base to a temperature of seventy (70) degrees F. 
for at least forty-eight (48) hours prior to installation, whenever project conditions are 
such that heating is required. Maintain seventy (70) degrees F. temperature continuously 
during and after installation as recommended by the manufacturer, but for not less than 
forty-eight (48) hours. Maintain a temperature of not less than fifty-five
(55) degrees F. in areas where work is completed.

PART 2 PRODUCTS

2.1 RUBBER BASE

A. Provide 4" and 6" high by 1/8" thick, continuous rubber top set cove base, coiled lengths 
only. Base shall conform to ASTM F 1861, Type TP (Rubber, Thermoplastic), Group 1 
(solid); provide "Color-Integrated Wall Base" as manufactured by Armstrong Flooring Inc. 
or equivalent of Roppe, Burke Mercer, Marley Flexco, or Johnsonite.

1. Color: Armstrong Color-Integrated Wall Base TBD.

B. Rubber base shall comply with Critical Radiant Flux (CRF): Minimum 0.45 watt per 
square centimeter, when tested in accordance with ASTM E 648.

2.2 ACCESSORIES

A. Adhesives: Waterproof, stabilized type, as recommended by the manufacturer for the 
type of service indicated.

B. Concrete Slab Primer: Non-staining type recommended by the tile manufacturer.

C. Leveling Compound: Latex/Portland cement flash patching and leveling compound equal 
to No. DSP-520 made by H.B. Fuller or No. 226 with 3701 admixture made by Laticrete 
or equal made by Mapei, or approved equal.

PART 3 EXECUTION

3.1 INSPECTION

A. Examine the areas and conditions where resilient base is to be installed and correct any 
conditions detrimental to the proper and timely completion of the work. Do not proceed 
with the work until unsatisfactory conditions are corrected to permit proper installation of 
the work.

3.2 INSTALLATION
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A. Bases: In all spaces where base is indicated, install bases tight to walls, partitions, 
columns, built-in cabinets, etc., without gaps at top or bulges at bottom, with tight joints 
and flush edges, with molded corner pieces at internal and external corners. Provide end 
stops adjacent to flush type door frames and where base does not terminate against an 
adjacent surface. Keep base in full contact with walls until adhesive sets.

3.3 CLEANING AND PROTECTION

A. Remove any excess adhesive or other surface blemishes from base using neutral type 
cleaners as recommended by the manufacturer.

END OF SECTION
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SECTION 09 65 19 

RESILIENT TILE FLOORING

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the requirements 
of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the resilient tile flooring, as shown on the drawings and/or specified herein, 
including, but not limited to, the following:

1. Solid vinyl tile.

2. Vinyl composition tile.

3. Transition strips.

4. Accessories.

1.3 RELATED SECTIONS

A. Cast-in-Place Concrete - Section 03 30 00.

B. Resilient Base and Accessories - Section 09 65 13.

1.4 QUALITY ASSURANCE

A. Qualifications of Installers: Use only personnel who are thoroughly trained and 
experienced in the skills required and completely familiar with the requirements 
established for this work.

B. Fire-Test-Response Characteristics: As determined by testing identical products 
according to ASTM E 648 or NFPA 253 by a qualified testing agency.

1. Critical Radiant Flux Classification: Class I, not less than 0.45 watts per square 
centimeter.

1.5 SUBMITTALS

A. Manufacturer's Data: For information only, submit manufacturer's technical information 
and installation instructions for type of resilient tile.



09 65 19 - 2 Resilient Tile Flooring

24 June 2022 Putnam Valley Central School District
Construction Documents – SED Addendum 2 COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

B. Samples

1. Submit full-size sample tiles for each type and color required, representative of the

expected range of color and pattern variation. Sample submittals will be reviewed 
for color, texture and pattern only. Compliance with all other requirements is the
exclusive responsibility of the Contractor.

2. Submit six (6) inch long samples of transition strips.

C. Submit manufacturer’s warranty as noted herein.

1.6 DELIVERY AND STORAGE

A. Deliver materials to the project site in the manufacturer's original unopened containers,

clearly marked to indicate pattern, gauge, lot number and sequence of materials.

B. Carefully handle all materials and store in original containers at not less than seventy

(70) degrees F. for at least forty-eight (48) hours before start of installation.

1.7 FIELD CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer, but not
less than 70 deg F. or more than 95 deg F., in spaces to receive floor tile during the

following time periods:

1. 48 hours before installation.

2. During installation.

3. 48 hours after installation.

B. After installation and until Substantial Completion, maintain ambient temperatures
within range recommended by manufacturer, but not less than 55 deg F. or more than

95 deg F.

C. Close spaces to traffic during floor tile installation.

D. Close spaces to traffic for 48 hours after floor tile installation.

E. Install floor tile after other finishing operations, including painting, have been

completed.

1.8 WARRANTY

A. Provide manufacturers 5-year limited warranty.
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PART 2 PRODUCTS

2.1 VINYL COMPOSITION TILE (VCT)

A. Armstrong Migrations VCT, 12" x 12" Format or approved equal.

2.2 ACCESSORIES

A. Adhesives: Waterproof, stabilized type, as recommended by the tile manufacturer for the 
type of service indicated.

B. Concrete Slab Primer: Non-staining type recommended by the tile manufacturer.

C. Leveling Compound: Latex/Portland cement flash patching and leveling compound equal 
to No. DSP-520 made by H.B. Fuller or No. 226 with 3701 admixture made by Laticrete 
or equal made by Mapei, or approved equal.

D. Edging Strips: 1/8" thick, homogeneous vinyl or rubber composition, tapered or bullnose 
edge, color as selected by the Architect from manufacturer's standards.

E. Finish for Vinyl Tile

1. Cleaner shall be equal to "Super Shine All" made by Hillyard Chemical Co., or 
approved equal.

2. Wax shall be equal to "Super Hil-Brite" made by Hillyard Chemical Co., or 
approved equal.

PART 3 EXECUTION

3.1 INSPECTION

A. Examine the areas and conditions where resilient tile flooring is to be installed and 
correct any conditions detrimental to the proper and timely completion of the work. Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work.

3.2 CONDITION OF SURFACES

A. Allowable Variations in Substrate Levels (Floors): ± 1/8" in 10'-0" distance and 1/4" 
total maximum variation from levels shown.

B. Grind or fill concrete substrates as required to comply with allowable variation.

3.3 PREPARATION

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure 
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adhesion of resilient products.

B. Concrete Substrates: Prepare according to ASTM F 710.

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.

2. Remove substrate coatings and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by floor tile manufacturer. Do not use solvents.

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile 
manufacturer. Proceed with installation only after substrate alkalinity falls within 
range on pH scale recommended by manufacturer in writing, but not less than 5 or 
more than 9 pH.

4. Moisture Testing: Proceed with installation only after substrates pass testing 
according to floor tile manufacturer's written recommendations, but not less stringent 
than the following:

a. Perform anhydrous calcium chloride test according to  ASTM F 1869. Proceed 
with installation only after substrates have maximum moisture- vapor-emission 
rate of 3 lb. of water/1000 sq. ft. in 24 hours.

b. Perform relative humidity test using in situ probes according to ASTM F 2170. 
Proceed with installation only after substrates have a maximum 75 percent 
relative humidity level.

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate.

D. Do not install floor tiles until they are the same temperature as the space where they are 
to be installed.

1. At least 48 hours in advance of installation, move resilient floor tile and installation 
materials into spaces where they will be installed.

E. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient floor tile.

3.4 INSTALLATION

A. Install tile only after all finishing operations, including painting, have been completed and 
permanent heating system is operating. Moisture content of concrete slabs, building air 
temperature and relative humidity must be within limits recommended by tile 
manufacturer.

B. Place tile units with adhesive cement in strict compliance with the manufacturer's 
recommendations. Butt tile units tightly to vertical surfaces, thresholds, nosings and 
edgings. Scribe around obstructions and to produce neat joints, laid tight, even and in 
straight, parallel lines. Extend tile units into toe spaces, door reveals, and into closet and 
similar openings.
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C. Maintain reference markers, holes, or openings that are in place or plainly marked for 
future cutting by repeating on the finish tile as marked in the subfloor. Use chalk or other 
non-permanent marking devices.

D. Lay tile from center marks established with principal walls, discounting minor off-sets, so 
that tile at opposite edges of the room are of equal width. Adjust as necessary to avoid 
use of cut widths less than 1/2 tile at room perimeters. Lay tile square to room axis, 
unless otherwise shown.

E. Match tiles for color and pattern by using tile from cartons in the same sequence as 
manufactured and packaged. Cut tile neatly to and around all fixtures. Broken,  cracked, 
chipped or deformed tile is not acceptable.

F. Tightly cement tile to sub-base without open cracks, voids, raising and puckering at 
joints, telegraphing of adhesive spreader marks through tile, or other surface 
imperfections.

G. Lay tile with grain in all tile running in the same direction.

H. Place resilient edge strips tightly butted to tile and secure with adhesive. Provide edging 
strips at all unprotected edges of tile, unless otherwise shown.

3.5 CLEANING AND PROTECTION

A. Remove any excess adhesive or other surface blemishes from tile, using neutral type 
cleaners as recommended by the tile manufacturer. Protect installed flooring from 
damage by use of heavy Kraft paper or other covering.

B. Finishing for Vinyl Tile: After completion of the project and just prior to the final inspection 
of the work, thoroughly clean tile floors and accessories. Apply two (2)  coats of wax and 
buff using materials as specified herein.

END OF SECTION





09 78 00 - 1 Reinforced Plastic Paneling System

24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

SECTION 09 78 00 

REINFORCED PLASTIC PANELING SYSTEM

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the reinforced plastic paneling system as shown on the drawings and/or 
specified herein, including, but not limited to, the following:

1. Reinforced plastic paneling system.

2. Moldings.

1.3 RELATED SECTIONS

A. Gypsum Drywall - Section 09 29 00.

1.4 QUALITY ASSURANCE

A. Installer: A firm which has at least three years' experience in work of the type required 
by this section and which is acceptable to the manufacturers of the primary materials.

B. Source: Provide plastic panels which are the products of one manufacturer. Provide 
secondary materials, moldings and accessories which are acceptable to the panel 
manufacturer.

C. In-Place Samples: Before beginning primary work of this section, provide typical in- 
place samples of each item and type of work at locations acceptable to the Architect 
and obtain the Architect's acceptance of visual qualities.

1. Size of Sample: Not less than 32 square feet.

2. Intent of Sample: The intent of the in-place sample is to obtain approval of a typical 
installation as early as possible so that problems, if any, can be corrected before 
the problem is repeated.

3. Sample Disposition: Acceptable in-place samples may be incorporated into the 
finished work. Protect and maintain acceptable in-place samples throughout the 
work of this section to serve as criteria for acceptance of the work

D. Burning Characteristics: Provide materials whose surface burning characteristics, when 
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tested in compliance with ASTM E 84 are classified as Class A or Class 1.

1.5 SUBMITTALS

A. Product Data: Submit manufacturer's product data, installation instructions, use 
limitations and recommendations for each material used. Provide certifications stating 
that materials comply with requirements.

B. Initial Selection Samples: Submit minimum 3" x 3" samples showing complete range of 
colors, textures, and finishes available for each material used.

1.6 DELIVERY, STORAGE AND HANDLING

A. Deliver materials and products in unopened factory labeled packages. Store and 
handle in strict compliance with manufacturer's instructions and recommendations. 
Protect from all possible damage. Sequence deliveries to avoid delays, but minimize 
on-site storage.

PART 2 PRODUCTS

2.1 FIBERGLASS PLASTIC PANEL SYSTEM

A. Products: Provide "Induro FRP" as manufactured by Marlite, with F560SS stainless 
steel corner guards (basis of design), or comparable product of Nudo Products, Inc., 
Crane Composites, Inc. or approved equal.

B. Panel Characteristics: Provide one of the specified products having the following 
characteristics:

1. Thickness: Not less than 0.09" thick.

2. Texture: Manufacturer's standard pebble texture.

3. Panel Size: Provide largest sizes available to minimize joints and seams.

4. Colors: Provide panels and matching moldings and rivets as selected by the 
Architect from the manufacturer's standard colors.

C. Moldings: Provide vinyl moldings as recommended and approved by the panel 
manufacturer.

D. Panel Fasteners: Provide nylon rivets recommended by manufacturer for installing 
reinforced plastic panels to gypsum drywall and metal stud substrates. Do not use any 
metal in rivets.

E. Accessories: Provide all necessary sealants, components and accessories as 
recommended by panel manufacturer for a complete, sanitary, easy-to-clean 
installation. Use only sanitary, mold inhibiting USDA approved silicone sealant.
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PART 3 EXECUTION

3.1 INSTALLATION

A. Pre-Installation Examination Required: The Installer shall examine previous work, 
related work, and conditions under which this work is to be performed and notify 
Contractor in writing of all deficiencies and conditions detrimental to the proper 
completion of this work. Beginning work means Installer accepts substrates, previous 
work, and conditions.

B. Manufacturer's Instructions: Strictly comply with manufacturer's instructions and 
recommendations, except where more restrictive requirements are specified in this 
section.

C. Installation: Mechanically attach panels to substrates indicated using non-metallic rivets 
at spacing recommended by panel manufacturer. Provide expansion clearance at all 
panel edges as required by manufacturer, but make sure moldings cover panel edges. 
Gaps are not permitted.

1. Trim and Molding: Provide moldings at all edges, joints, seams and corners. 
Provide moldings having the easiest to clean shapes and profiles available.

2. Sealing: Seal all edges, joints, seams, and corners as the work progresses.

D. Tolerances: The following allowable installed tolerances are allowable variations from 
locations and dimensions indicated by the Contract Documents and shall not be added 
to allowable tolerances indicated for other work.

1. Allowable Variation from True Plumb, Level, and Line: ± 1/8" in 20'-0".

2. Allowable Variation from True Plane: 1/8" in 10'-0".

3.2 CLEANING AND PROTECTION

A. Cleaning: Clean exposed surfaces using non-abrasive materials and methods 
recommended by manufacturer of material or product being cleaned. Remove and 
replace work that cannot be successfully cleaned or repaired.

B. Protection: Provide temporary protection to ensure work is without damage or 
deterioration at time of final acceptance. Remove protections and re-clean as 
necessary immediately before final acceptance.

END OF SECTION
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SECTION 09 90 00 PAINTING 

AND FINISHING

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of 
the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the painting and finishing as shown on the drawings and/or specified herein, 
including, but not limited to, the following:

1. Prime painting unprimed surfaces to be painted under this Section.

2. Painting all items furnished with a prime coat of paint, including touching up of or 
repairing of abraded, damaged or rusted prime coats applied by others.

3. Painting all ferrous metal (except stainless steel) exposed to view.

4. Painting interior concrete block exposed to view.

5. Painting gypsum drywall exposed to view.

6. Painting pipes, pipe coverings, conduit, ducts, insulation, hangers, supports and other 
mechanical and electrical items and equipment exposed to view.

7. Painting surfaces above, behind or below grilles, gratings, diffusers, louvers, lighting 
fixtures, and the like, which are exposed to view through these items.

8. Incidental painting and touching up as required to produce proper finish for painted 
surfaces, including touching up of factory finished items.

9. Painting of any surface not specifically mentioned to be painted herein or on drawings, 
but for which painting is obviously necessary to complete the job, or work which comes 
within the intent of these specifications, shall be included as though specified.

1.3 RELATED SECTIONS

A. Shop priming is required on some, but not all of the items scheduled to be field painted. Refer 
to other Sections of work for complete description.
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B. Shop Coat on Machinery and Equipment: Refer to the Sections under which various items of 
manufactured equipment with factory applied shop prime coats are furnished, including, but 
not necessarily limited to, the following Sections. All items of equipment furnished with prime 
coat finish shall be finish painted under this Section.

1. Plumbing - Division 22.

2. Heating, Ventilation and Air Conditioning - Division 23.

C. Color Coding of Mechanical Piping and Electrical Conduits – Divisions 22 and 26.

1. This Color Coding consists of an adhesive tape system and is in addition to painting of 
piping and conduits under this Section, as specified above.

1.4 MATERIALS AND EQUIPMENT NOT TO BE PAINTED

A. Items of equipment furnished with complete factory finish, except for items specified to be 
given a finish coat under this Section.

B. Factory-finished toilet partitions.

C. Factory-finished acoustical tile.

D. Non-ferrous metals, except for items specified and/or indicated to be painted.

E. Finished hardware, excepting hardware that is factory primed.

F. Surfaces not to be painted shall be left completely free of droppings and accidentally applied 
materials resulting from the work of this Section.

1.5 QUALITY ASSURANCE

A. Job Mock-Up

1. In addition to the samples specified herein to be submitted for approval, apply in the 
field, at their final location, each type and color of approved paint materials, applied 10 
feet wide, floor to ceiling of wall surfaces, before proceeding with the remainder of the 
work, for approval by the Architect. Paint mock-ups to include door and frame assembly.

2. These applications when approved will establish the quality and workmanship for the 
work of this Section.

3. Repaint individual areas which are not approved, as determined by the Architect, until 
approval is received.  Assume at least two paint mock-ups  of each color and gloss for 
approval.

B. Qualification of Painters: Use only qualified journeyman painters for the mixing 
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and application of paint on exposed surfaces.

C. Paint Coordination: Provide finish coats which are compatible with the prime paints used. 
Review other Sections of these specifications in which prime  paints are to be provided to 
ensure compatibility of the total coatings system for the various substrates. Upon request from 
other subcontractors, furnish information on the characteristics of the finish materials 
proposed to be used, to ensure that compatible prime coats are used. Provide barrier coats 
over incompatible primers or remove and re-prime as required. Notify the Architect  in writing 
of any anticipated problems using the coating systems as specified with substrates primed by 
others.

D. All paints must conform to the Volatile Organic Compounds (VOC) standards of prevailing 
codes and ordinances.

E. VOC Limits: Comply with Adhesives, Sealants, and Sealant Primers VOC Limits Tables, CI 
2009 (usgbc.org).

1.6 SUBMITTALS

A. Materials List: Before any paint materials are delivered to the job site, submit to the Architect 
a complete list of all materials proposed to be furnished and installed under this portion of the 
work. This shall in no way be construed as permitting substitution of materials for those 
specified or accepted for this work by the Architect.

B. Samples

1. Accompanying the materials list, submit to the Architect copies of the full range of colors 
available in each of the proposed products.

2. Upon direction of the Architect, prepare and deliver to the Architect two (2) identical sets 
of Samples of each of the selected colors and glosses painted onto 8-1/2" x 11" x 1/4" 
thick material; whenever possible, the material for Samples shall be the same material 
as that on which the coating will be applied in the work.

C. Manufacturer's Recommendations: In each case where material proposed is not the material 
specified or specifically described as an acceptable alternate in this Section of these 
specifications, submit for the Architect's review the current recommended method of 
application published by the manufacturer of the proposed material.

D. Closeout Submittal

1. Coating Maintenance Manual: Upon conclusion of the project, the Contractor or paint 
manufacturer/supplier shall furnish a coating maintenance manual such as Sherwin 
Williams "Custodian Project Colorand Product Information" report or equal. Manual shall 
include an Area Summary with finish schedule, Area Detail designating where each 
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product/color/finish was used, product data pages, MSDS, care and cleaning 
instructions, touch-up procedures, and color samples of each color and finish used.

1.7 PRODUCT HANDLING

A. Deliver all paint materials to the job site in their original unopened containers with all labels 
intact and legible at time of use.

B. Protection

1. Store only the approved materials at the job site, and store only in a suitable and 
designated area restricted to the storage of paint materials and related equipment.

2. Use all means necessary to ensure the safe storage and use of paint materials and the 
prompt and safe disposal of waste.

3. Use all means necessary to protect paint materials before, during and after application 
and to protect the installed work and materials of all other trades.

C. Replacements: In the event of damage, immediately make all repairs and replacements 
necessary.

1.8 EXTRA STOCK

A. Upon completion of this portion of the Work, deliver to the Owner an extra stock of paint 
equaling approximately ten (10) percent of each color and gloss used and each coating 
material used, with all such extra stock tightly sealed in clearly labeled containers.

1.9 JOB CONDITIONS

A. Apply water-based paints only when the temperature of surfaces to be painted and the 
surrounding air temperatures are between 50 degrees F. and 90 degrees F., unless otherwise 
permitted by the paint manufacturer's printed instructions.

B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and the 
surrounding air temperatures are between 45 degrees F. and 95 degrees F. unless otherwise 
permitted by the paint manufacturer's printed instructions.

C. Do not apply paint in snow, rain, fog or mist; or when the relative humidity exceeds eighty-five 
(85) percent; or to damp or wet surfaces; unless otherwise permitted by the paint 
manufacturer's printed instructions.
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D. Painting may be continued during inclement weather only if the areas and surfaces to be 
painted are enclosed and heated within the temperature limits specified by the paint 
manufacturer during application and drying periods.

PART 2 PRODUCTS

2.1 PAINT MANUFACTURERS

A. Except as otherwise noted, provide the painting products listed for all required painting made 
by one of the following manufacturers: Benjamin Moore, PPG Paint (Glidden Professional), 
and Sherwin Williams (S-W). Comply with number of coats and required minimum mil 
thicknesses as specified herein. 

2.2 MATERIALS

A. Provide undercoat paint produced by the same manufacturer as the finish coats. Use only 
thinners approved by the paint manufacturer and use only to recommended limits.

B. Colors and Glosses: All colors and glosses shall be as selected by the Architect. Certain 
colors will require paint manufacturer to prepare special factory mixes to match colors 
selected by the Architect. Color schedule (with gloss) shall be furnished by the Architect.

1. Pricing shall be based on the use of 16 base colors plus black and white.

C. Coloring Pigment: Products of or furnished by the manufacturer of the paint or enamel 
approved for the work.

D. Linseed Oil: Raw or boiled, as required, of approved manufacture, per ASTM D 234 and D 
260, respectively.

E. Turpentine: Pure distilled gum spirits of turpentine, per ASTM D 13.

F. Shellac: Pure gum shellac (white or orange) cut in pure denatured alcohol using not less than 
four (4) lbs. of gum per gallon of alcohol.

G. Driers, Putty, Spackling Compound, Patching Plaster, etc.: best quality, of approved 
manufacture.

H. Heat-Resistant Paint: Where required, use heat resistant paint when applying paint to heating 
lines and equipment.

2.3 GENERAL STANDARDS

A. The various surfaces shall be painted or finished as specified below in Article
2.4. However, the Architect reserves the right to change the finishes within the range of flat, 
semi-gloss or gloss, without additional cost to the Owner.
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1. Provide the following gloss levels at the following locations:

a. Walls: Eggshell
b. Trim: Semi-Gloss
c. Ceilings: Flat

2. Note: General paint must match the District’s existing color; Benjamin Moore #2133-70 
Tundra and accent color Behr Marquee #HDC-AC-23A Cabana Blue. Other colors will 
also be required.

B. All paints, varnishes, enamels, lacquers, stains and similar materials must be delivered in the 
original containers with the seals unbroken and label intact and with the manufacturer's 
instructions printed thereon.

C. All painting materials shall bear identifying labels on the containers with the manufacturer's 
instructions printed thereon.

D. Paint shall not be badly settled, caked or thickened in the container, shall be readily dispersed 
with a paddle to a smooth consistency and shall have excellent application properties.

E. Paint shall arrive on the job color-mixed except for tinting of under-coats and possible 
thinning.

F. All thinning and tinting materials shall be as recommended by the manufacturer for the 
particular material thinned or tinted.

G. It shall be the responsibility of the Contractor to see that all mixed colors match the color 
selection made by the Architect prior to application of the coating.

2.4 SCHEDULE OF FINISHES

A. Interior Ferrous Metal 

Satin Finish/Latex
Primer: Benj. Moore Ultra Spec HP Acrylic Metal Primer (HP04) PPG Pitt 

Tech Plus DTM Acrylic Primer 4020
Sherwin-Williams Pro-Industrial Pro-Cryl Universal Primer B66-

3100 Series
First Coat: Benj. Moore Ultra Spec-HP DTM Acrylic Low Luster (HP25) PPG Pitt Glaze 

WB1 Pre-Catalyzed Eggshell Epoxy 16-310 S-W Pro Industrial Acrylic 
Eg-Shel, B66-660 Series

Second Coat: Benj. Moore Ultra Spec-HP DTM Acrylic Low Luster (HP25)
PPG Pitt Glaze WB1 Pre-Catalyzed Eggshell Epoxy 16-310 S-W Pro 
Industrial Acrylic Eg-Shel, B66-660 Series
a. Total DFT not less than: 3.9 mils

Semi-Gloss Finish/Latex
Primer: Benj. Moore Ultra Spec-HP Acrylic Metal Primer (HP04) PPG 

Devflex 4020 PF DTM Primer/Flat Finish
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Sherwin-Williams Pro-Industrial Pro-Cryl Universal Primer B66-
3100 Series
First Coat: Benj. Moore Ultra Spec HP DTM Acrylic Semi-Gloss (HP29) PPG Pitt 

Glaze WB1 Pre-Catalyzed Semi-Gloss Epoxy 16-510 S-W Pro Industrial 
Acrylic Semi-Gloss, B66-650 Series

Second Coat: Benj. Moore Ultra Spec HP DTM Acrylic Semi-Gloss (HP29) PPG Pitt Glaze 
WB1 Pre-Catalyzed Semi-Gloss Epoxy 16-510 S-W Pro Industrial Acrylic 
Semi-Gloss, B66-650 Series
a. Total DFT not less than: 4.0 mils

B. Interior Drywall

Flat Finish/Vinyl Acrylic Latex
Primer: Benj. Moore Ultra Spec 500 Interior Latex Primer (N534) PPG 

Speedhide Zero Interior Latex Primer 6-4900XI
S-W ProMar 200 Zero VOC Interior Latex Primer, B28-2600 First 

Coat: Benj. Moore Ultra Spec 500 Latex Flat (N536)
PPG Speedhide Zero Interior Latex Flat 6-4110XI
S-W ProMar 200 Zero VOC Interior Latex Flat, B30-2600 Series Second 

Coat:Benj. Moore Ultra Spec 500 Latex Flat (N536)
PPG Speedhide Zero Interior Latex Flat 6-4110XI
S-W ProMar 200 Zero VOC Interior Latex Flat, B30-2600 Series
a. Total DFT not less than: 3.6 mils

Eggshell Finish/Vinyl Acrylic Latex
Primer: Benj. Moore Ultra Spec 500 Interior Latex Primer (N534) PPG 

Speedhide Zero Interior Latex Primer 6-4900XI
S-W ProMar 200 Zero VOC Interior Latex Primer, B28-2600 First 

Coat: Benj. Moore Ultra Spec 500 Interior Latex Eggshell (N538)
PPG Speedhide Zero Interior Latex Eggshell 6-4310XI
S-W ProMar 200 Zero VOC Interior Latex Eg-Shell, B20-1900

Series
Second Coat: Benj. Moore Ultra Spec 500 Interior Latex Eggshell (N538) PPG 

Speedhide Zero Interior Latex Eggshell 6-4310XI
S-W ProMar 200 Zero VOC Interior Latex Eg-Shell B20-1900

Series
a. Total DFT not less than: 3.8 mils

2.5 PIPING AND MECHANICAL EQUIPMENT EXPOSED TO VIEW

A. Paint all exposed piping, conduits, ductwork and mechanical and electrical equipment. Use 
heat resisting paint when applied to heating lines and equipment. The Contractor is cautioned 
not to paint or otherwise disturb moving parts in the mechanical systems. Mask or otherwise 
protect all parts as required to prevent damage.

B. Exposed Uncovered Ductwork, Piping, Hangers and Equipment: Latex Enamel Undercoater 
and one (1) coat Acrylic Latex Flat.
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C. Exposed Covered Piping, Duct Work and Equipment: Primer/Sealer and one
(1) coat Acrylic Latex Flat.

D. Panel Boards, Grilles and Exposed Surfaces of Electrical Equipment: Latex Enamel 
Undercoater and two (2) coats Latex Semi-Gloss.

E. Equipment or Apparatus with Factory-Applied Paint: Refinish any damaged surfaces to match 
original finish. Do not paint over name plates and labels.

F. All surfaces of insulation and all other work to be painted shall be wiped or washed clean 
before any painting is started.

G. All conduit, boxes, distribution boxes, light and power panels, hangers, clamps, etc., are 
included where painting is required.

H. All items of Mechanical and Electrical trades which are furnished painted under their 
respective Contracts shall be carefully coordinated with the work of this Section so as to leave 
no doubt as to what items are scheduled to be painted under this Section.

PART 3 EXECUTION

3.1 INSPECTION

A. Examine the areas and conditions where painting and finishing are to be applied and correct 
any conditions detrimental to the proper and timely completion of the work. Do not proceed 
with the work until unsatisfactory conditions are corrected to permit proper installation of the 
work.

3.2 GENERAL WORKMANSHIP REQUIREMENTS

A. Only skilled mechanics shall be employed. Application may be by brush or roller. Spray 
application only upon acceptance from the Architect in writing.

B. The Contractor shall furnish the Architect a schedule showing when he expects to have 
completed the respective coats of paint for the various areas and surfaces. This schedule 
shall be kept current as the job progresses.

C. The Contractor shall protect his work at all times and shall protect all adjacent work and 
materials by suitable covering or other method during progress of his work. Upon completion 
of the work, he shall remove all paint and varnish spots from floors, glass and other surfaces. 
He shall remove from the premises all rubbish and accumulated materials of whatever nature 
not caused by others and shall leave his part of the work in clean, orderly and acceptable 
condition.

D. Remove and protect hardware, accessories, device plates, lighting fixtures, and factory 
finished work, and similar items, or provide ample in place protection. Upon completion of 
each space, carefully replace all removed items by workmen skilled in the trades involved.
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E. Remove electrical panel box covers and doors before painting walls. Paint separately and re-
install after all paint is dry.

F. All materials shall be applied under adequate illumination, evenly spread and flowed on 
smoothly to avoid runs, sags, holidays, brush marks, air bubbles and excessive roller stipple.

G. Coverage and hide shall be complete. When color, stain, dirt or undercoats show through final 
coat of paint, the surface shall be covered by additional coats until the paint film is of uniform 
finish, color, appearance and coverage, at no additional cost to the Owner.

H. All coats shall be dry to manufacturer's recommendations before applying succeeding coats.

I. Do not apply paint behind frameless mirrors that use mastic for adhering to wall surface.

3.3 PREPARATION OF SURFACES

A. General

1. The Contractor shall be held wholly responsible for the finished appearance and 
satisfactory completion of painting work. Properly prepare all surfaces to receive paint, 
which includes cleaning, sanding, and touching-up of all prime coats applied under other 
Sections of the work. Broom clean all spaces before painting is started. All surfaces to 
be painted or finished shall be perfectly dry, clean and smooth.

2. Perform all preparation and cleaning procedures in strict accordance with the paint 
manufacturer’s instructions and as herein specified, for each particular substrate 
condition.

3. Clean surfaces to be painted before applying paint or surface treatments. Remove oil 
and grease with clean cloths and cleaning solvents prior to mechanical cleaning. 
Program the cleaning and painting so that dust and other contaminants from the 
cleaning process will not fall in wet, newly painted surfaces.

B. Metal Surfaces

1. Weld Fluxes: Remove weld fluxes, splatters, and alkali contaminants from metal 
surfaces in an approved manner and leave surface ready to receive painting.

2. Bare Metal: Thoroughly clean off all foreign matter such as grease, rust, scale and dirt 
before priming coat is applied. Clean surfaces, where solder flux has been used, with 
benzene. Clean surfaces by flushing with mineral spirits. For aluminum surfaces, wipe 
down with an oil free solvent prior to application of any pre-treatment.



09 90 00-10 Painting and Finishing

24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

a. Bare metal to receive high performance coating specified herein must be blast 
cleaned SSPC SP-6 prior to application if field applied primer; coordinate with 
steel trades furnishing ferrous metals to receive this coating to ensure that this 
cleaning method is followed.

3. Shop Primed Metal: Clean off foreign matter as specified for "Bare Metal." Prime bare, 
rusted, abraded and marred surfaces with approved primer after proper cleaning of 
surfaces. Sandpaper all rough surfaces smooth.

4. Galvanized Metal: Prepare surface as per the requirements of ASTM D 6386.

5. Metal Filler: Fill dents, cracks, hollow places, open joints and other irregularities in metal 
work to be painted with an approved metal filler suitable for the purpose and meeting the 
requirements of the related Section of work; after setting, sand to a smooth, hard finish, 
flush with adjoining surface.

C. Gypsum Drywall Surfaces: Scrape off all projections and splatters, spackles all holes or 
depressions, including taped and spackled joints, sand smooth. Conform to standards 
established in Section 092900, "Gypsum Drywall."

D. Wood Surfaces: Sand to remove all roughness, loose edges, slivers, or splinters and then 
brush to remove dust. Wash off grease or dirt with an approved cleaner. Fill all cracks, splits, 
nail holes, screw holes, and surface defects with putty after the priming coat has been 
applied. Putty shall be brought up flush with the surface and sanded smooth and touched-up 
with primer when dry.

E. Block Masonry Surfaces: Thoroughly clean off all grit, grease, dirt mortar drippings or 
splatters, and other foreign matter. Remove nibs or projections from masonry surfaces. Fill 
cracks, holes or voids not filled under the "Masonry" Section, with Portland cement grout, and 
bag surface so that it has approximately the same texture as the adjacent masonry surface.

F. Testing for Moisture Content: Contractor shall test all masonry and drywall surfaces for 
moisture content using a reliable electronic moisture meter. Contractor shall also test latex 
type fillers for moisture content before application of topcoats of paint. Do not apply any paint 
or sealer to any surface or to latex type filler where the moisture content exceeds seven (7) 
percent as measured by the electronic moisture meter.

G. Touch-Up: Prime paint all patched portions in addition to all other specified coats.

3.4 MATERIALS PREPARATION

A. Mix and prepare painting materials in strict accordance with the manufacturer’s directions.
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B. Store materials not in actual use in tightly covered containers. Maintain containers used in 
storage, mixing, and application of paint in a clean condition, free of foreign materials and 
residue.

C. Stir all materials before application to produce a mixture of uniform density, and as required 
during the application of the materials. Do not stir any film which may form on the surface into 
the material. Remove the film and, if necessary, strain the material before using.

D. Tint each undercoat a lighter shade to facilitate identification of each coat where multiple 
coats of the same material are to be applied. Tint undercoats to match the color of the finish 
coat; provide sufficient difference in shade of undercoats to distinguish each separate coat.

3.5 APPLICATION

A. General: Apply paint by brush or roller in accordance with the manufacturer’s directions. Use 
brushes best suited for the type of material being applied. Use rollers of carpet, velvet back, 
or high pile sheep's wool as recommended by the paint manufacturer for material and texture 
required.

1. The number of coats and paint film thickness required is the same regardless of the 
application method. Do not apply succeeding coats until the previous coat has 
completely dried. Sand between each enamel or varnish coat application with fine 
sandpaper or rub surfaces with pumice stone where required to produce an even, 
smooth surface in accordance with the coating manufacturer’s directions.

2. Apply additional coats when undercoats, stains, or other conditions show through the 
final coat of paint, until the paint film is of uniform finish, color and appearance. Give 
special attention to ensure that all surfaces, including edges, corners, crevices, welds, 
and exposed fasteners receive a film thickness equivalent to that of flat surfaces.

3. Paint surfaces behind movable equipment and furniture the same as similar exposed 
surfaces. Paint surfaces behind permanently fixed equipment or furniture with prime coat 
only.

a. "Exposed surfaces" is defined as those areas visible when permanent or built-in 
fixtures, convector covers, covers for finned tube radiation, grilles, etc., are in 
place in areas scheduled to be painted.

4. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, non-
specular black paint, before final installation of equipment.

5. Paint the back sides of access panels, removable or hinged covers to match the 
exposed surfaces.

6. Finish doors on tops, bottoms, and side edges the same as the faces, unless otherwise 
indicated.
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7. Enamel finish applied to wood or metal shall be sanded with fine sandpaper and then 
cleaned between coats to produce an even surface.

8. Paste wood filler applied on open grained wood after beginning to flatten, shall be wiped 
across the grain of the wood, then with a circular motion, to secure a smooth, filled, 
clean surface with filler remaining in open grain only. After overnight dry, sand surface 
with the grain until smooth before applying specified coat.

B. Scheduling Painting

1. Apply the first coat material to surfaces that have been cleaned, pre-treated or otherwise 
prepared for painting as soon as practicable after preparation and before subsequent 
surface deterioration.

2. Allow sufficient time between successive coatings to permit proper drying. Do not re-coat 
until paint has dried to where it feels firm, does not deform or feel sticky under moderate 
thumb pressure, and the application of another coat of paint does not cause lifting or 
loss of adhesion of the undercoat.

C. Prime Coats: Re-coat primed and sealed walls and ceilings where there is evidence of suction 
spots or unsealed areas in first coat, to assure a finish coat with no burn-through or other 
defects due to insufficient sealing.

D. Pigmented (Opaque) Finishes: Completely cover to provide an opaque, smooth surface of 
uniform finish, color, appearance and coverage.

E. Touching-Up of Factory Finishes: Unless otherwise specified or shown, materials with a 
factory finish shall not be painted at the project site. To touch up, the Contractor shall use the 
factory finished material manufacturer's recommended paint materials to repair abraded, 
chipped, or otherwise defective surfaces.

3.6 PROTECTION

A. Protect work of other trades, whether to be painted or not, against damage by the painting 
and finishing work. Leave all such work undamaged. Correct any damages by cleaning, 
repairing or replacing, and repainting, as acceptable to the Architect.

B. Provide "Wet Paint" signs as required to protect newly painted finishes. Remove temporary 
protective wrappings provided by others for protection of their work after completion of 
painting operations.

3.7 CLEAN UP

A. During the progress of the work, remove from the site all discarded paint materials, rubbish, 
cans and rags at the end of each workday.
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B. Upon completion of painting work, clean window glass and other paint spattered surfaces. 
Remove spattered paint by proper methods of washing and scraping, using care not to 
scratch or otherwise damage finished surfaces.

C. At the completion of work of other trades, touch-up and restore all damaged or defaced 
painted surfaces.

END OF SECTION
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SECTION 10 22 13
WIRE MESH PARTITIONS

PART 1  GENERAL

1.1 SECTION INCLUDES
A. Wire mesh partitions for:

1. Storage compartments.
2. Mezzanine railings.
3. Industrial barriers.
4. Security partitions

1.2 RELATED SECTIONS

A. Section 099000 – Painting and finishing

1.3 SUBMITTALS

A. Submit under provisions of Section 01300.

B. Product Data:  Manufacturer's printed data on products to be furnished.

C. Shop Drawings:  Complete layout and fabrication drawings.
1. For mezzanine railings include evidence that structural design and anchorage 

meet the requirements of the authorities having jurisdiction.

D. Samples:  Finish color samples for selection.

E. Keys:  Turn over keys for door locks to Owner at completion of project.

PART 2  PRODUCTS

2.1 MANUFACTURER

A. Acceptable Manufacturer:  WireCrafters, LLC; 6208 Strawberry Lane, Louisville, KY 
 40214-2900.  ASD.  Tel: (800) 626-1816 or (502) 363-6691.  Fax: (502) 361-3857.  
www.wirecrafters.com Email: info@wirecrafters.com

B. Requests for substitutions will be considered in accordance with provisions of 
Section 01600.

http://www.wirecrafters.com/
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2.2 PARTITIONS

A. Wire Mesh Partitions:  Factory-assembled modular sized panels stacked between 
post uprights, complete with all components, accessories, hardware, and fasteners; 
interchangeable units that allow expansion without waste of components.
1. Style:  Full mesh.
2. Post Spacing: As required to suit dimensions, using manufacturer's standard 

panel widths.
3. Provide adjustable width sheet metal panels to achieve horizontal partition 

dimensions indicated up to 40 foot (12.19 m) high partition.
4. Provide special panels of same construction as adjacent panels to achieve 

horizontal partition dimensions indicated.
5. Panel frames bolted together and to posts.
6. Height: To Be Determined in the field
7. Toe Space - Storage Compartments:  3-1/4 inch (82 mm) high open space 

below bottom panel.
8. Finish:  Electrostatic sprayed enamel, in manufacturer's standard color.

B. Posts:  Square 2 by 2 inch (50 by 50 mm) 14-gauge steel tube.
1. Factory drilled holes for attaching panels.
2. Welded-on base plate, 2 by 7 by 1/4 inch (50 by 178 by 6 mm), with factory 

drilled holes for floor anchors.
3. Decorative plastic post cap.
4. Corner Posts:  Same as in-line posts.
5. Provide appropriate hardware for attaching panels to posts and posts to floor.

C. Wire Mesh Panels:  Steel angle frames with wire mesh securely welded in place; 
frame joints coped at corner and securely welded; factory drilled holes for fasteners.
1. Wire Mesh: 10 gauge, 0.135 inch (3.5 mm) steel wire woven into 2 by 1 inch 

(50 by 25 mm) rectangular mesh.
2. Frame:  1-1/4 by 1-1/4 by 1/8 inch (32 by 32 by 3 mm) hot rolled steel angle.
3. Vertical Panel Stiffeners:  1/4 by 3/4 inch (6 by 19 mm) steel bar securely 

welded to frame behind mesh on panels 4 feet (1219 mm) or wider.
4. Ceiling Panels:  Same as wall panels; provide supplemental support where 

required by span.

D. Solid Wainscot Panels: 16 gauge steel sheet welded in same mesh panel frames.

E. Door Sections:  Matching wire mesh panels.
1. Frame:  1-1/4 by 1-1/4 by 1/8 inch (32 by 32 by 3 mm) hot rolled steel angle. 
2. Stiffeners:  Two horizontal and one vertical stiffener of 1/4 by 3/4 inch (6 by 

19 mm) flat hot rolled steel bar.
3. Hinged Doors:

a. Single Door Width:  48 inches (1220 mm).
4. Locking:  Storage function lockset
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PART 3  EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install plumb, level, and securely anchored to floor and to other structural members 
where indicated.

C. Adjust doors and service windows for smooth, easy operation.

END OF SECTION
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SECTION 10 28 13 

TOILET ACCESSORIES

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment, and services necessary to 
complete the toilet accessories as shown on the drawings and/or specified herein, 
including, but not limited to, the following:

1. Mirrors.

2. Grab bars.

3. Wall mounted paper towel/trash receptacle.

1.3 RELATED SECTIONS

A. Unit Masonry - Section 04 20 00.

B. Gypsum Drywall - Section 09 29 00.

1.4 QUALITY ASSURANCE

A. Inserts and Anchorages: Furnish inserts and anchoring devices which must be set in 
concrete or built into masonry; coordinate delivery with other work to avoid delay.

B. Accessory Locations: Coordinate accessory locations with other work to avoid 
interference and to assure proper operation and servicing of accessory units. 
Accessories shall be installed at heights in compliance with prevailing Handicapped 
Code.

C. Products: Unless otherwise noted, provide products of same manufacturer for each 
type of unit and for units exposed in same areas.

1.5 SUBMITTALS

A. Product Data: Submit manufacturer's technical data, catalog cuts and installation 
instructions for each toilet accessory.

B. Setting Drawings: Provide setting drawings, templates, instructions, and directions for 
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installation of anchorage devices in other work

C. Submit schedule of accessories indicating quantity and location of each item.

1.6 PRODUCT HANDLING

A. Deliver accessories to the site ready for use in the manufacturer's original and 
unopened containers and packaging, bearing labels as to type or material, 
manufacturer's name and brand name. Delivered materials shall be identical to 
approved samples.

PART 2 PRODUCTS

2.1 MATERIALS

A. Stainless Steel: AISI Type 302/304, with polished No. 4 finish, 22 gauge minimum, 
unless otherwise indicated.

B. Brass: ASTM B 19 flat products; ASTM B 16, rods, shapes, forgings, and flat products 
with finished edges; or ASTM B 30, castings.

C. Galvanized Steel Sheet: ASTM A 653, G60.

D. Chromium Plating: Nickel and chromium electro-deposited on base metal, ASTM B 
456, Type SC 2.

E. Mirrors: ASTM C 1503, mirror glazing quality, clear glass mirrors, nominal 1/4" thick.

2.2 FASTENING DEVICES

A. Exposed Fasteners: Theft-proof type, chrome plated, or stainless steel; match finishes 
on which they are being used.

B. Concealed Fasteners: Galvanized (ASTM A 123) or cadmium plated.

C. No exposed fastening devices permitted on exposed frames.

D. For metal stud drywall partitions, provide ten (10) gauge galvanized sheet concealed 
anchor plates for securing surface mounted accessories.

2.3 FABRICATION

A. General: Stamped names or labels on exposed faces of toilet accessory units are not 
permitted. Unobtrusive labels on surfaces not exposed to view are acceptable. Where 
locks are required for a particular type of toilet accessory, provide same keying 
throughout project. Furnish two keys for each lock.

B. Surface-Mounted Toilet Accessories, General: Fabricate units with tight seams and 
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joints, exposed edges rolled. Hang doors or access panels with continuous stainless 
steel piano hinge. Provide concealed anchorage.

C. Recessed Toilet Accessories, General: Fabricate units of all welded construction, 
without mitered corners. Hang doors of access panels with full-length stainless steel 
piano hinge. Provide anchorage that is fully concealed when unit is closed.

PART 3 EXECUTION

3.1 INSPECTION

A. Examine the areas and conditions where toilet accessories are to be installed and 
correct any conditions detrimental to the proper and timely completion of the work. Do 
not proceed with the work until unsatisfactory conditions are corrected to permit proper 
installation of the work.

3.2 PREPARATION

A. Accessories that are to be partition mounted shall be closely coordinated with other 
trades, so that the necessary reinforcing is provided to receive the accessories.

B. Contractor shall coordinate blocking as required for Owner supplied toilet paper 
dispenser, paper towel dispensers and soap dispensers. Paper towel dispensers are 
located in Art/Maker space/ Nurse/ Mothers room only. All toilet rooms will have hand 
dryers only (and no paper towel dispensers).

C. Furnish templates and setting drawings and anchor plates required for the proper 
installation of the accessories at gypsum drywall and masonry partitions. Coordinate 
the work to assure that base plates and anchoring frames are in the proper position to 
secure the accessories.

D. Verify by measurements taken at the job site those dimensions affecting the work. 
Bring field dimensions that are at variance with those on the approved shop drawings 
to the attention of the Architect. Obtain decision regarding corrective measures before 
the start of fabrication of items affected.

E. Cooperate in the coordination and scheduling of the work of this Section with the work 
of other Sections so as not to delay job progress.

3.3 INSTALLATION

A. Install accessories at locations indicated on the drawings, using skilled mechanics, in a 
plumb, level and secure manner.

B. Concealed anchor assemblies for gypsum drywall partitions shall be securely anchored 
to metal studs to accommodate accessories. Assemblies shall consist of plates and/or 
angles tack welded to studs.
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C. Secure accessories in place, at their designated locations by means of theft-proof 
concealed set screws, so as to render removing of the accessory with a screwdriver 
impossible.

D. Unless otherwise indicated, accessories shall conform to heights from the finished floor 
as shown on the drawings. Where locations are not indicated, such locations shall be 
as directed by the Architect.

E. Installed accessories shall operate quietly and smoothly for use intended. Doors and 
operating hardware shall function without binding or unnecessary friction. Dispenser 
type accessories shall be keyed alike. Prior to final acceptance, master key and one 
duplicate key shall be given to Owner’s authorized agent.

F. The Architect shall be the sole judge of workmanship. Workmanship shall be of the 
highest quality. Open joints, weld marks, poor connections, etc., will not be permitted. 
The Architect has the right to reject any accessory if he feels the workmanship is below 
the standards of this project.

G. Grab bars shall be installed so that they can support a three hundred (300) lb. load for 
five minutes per ASTM F 446.

3.4 CLEANING AND PROTECTION

A. Upon completion of the installation, clean accessories of dirt, paint and foreign matter.

B. During the installation of accessories and until finally installed and accepted, protect 
accessories with gummed canvas or other means in order to maintain the accessories 
in acceptable condition.

C. Replace and/or repair, to the Owner's satisfaction, and at no additional cost to the 
Owner, installed work that is damaged or defective.

END OF SECTION
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SECTION 10 44 16
FIRE EXTINGUISHERS AND CABINETS

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents.

1.2 SECTION INCLUDES

A. The Work of this Section includes all labor, materials, equipment, and services 
necessary to complete the fire extinguishers and cabinets as shown on the drawings 
and/or specified herein.

1.3 RELATED SECTIONS

A. Gypsum Drywall - Section 092900.

B. Fire suppression systems - Division 21.

C. Fire hose cabinets and valve cabinets - Division 21.

1.4 QUALITY ASSURANCE

A. Provide portable fire extinguishers, cabinets and accessories by one manufacturer.

B. UL-Listed Products: Provide new portable fire extinguishers which are UL-listed and 
bear UL "Listing Mark" for type, rating, and classification of extinguisher indicated.

1.5 SUBMITTALS

A. Product Data: Submit manufacturer's technical data and installation instructions for all 
portable fire extinguishers required. For fire extinguisher cabinets include roughing-in 
dimensions, and details showing mounting methods, relationships to surrounding 
construction, door hardware, cabinet type and materials, trim style and door 
construction, style and materials. Where color selections by Architect are required, 
include color charts showing full range of manufacturer's standard colors and designs 
available.

B. Samples: Submit samples, 6" square, of each required finish. Prepare samples on 
metal of same gauge as metal to be used in the work. Where normal color variations 
are to be expected, include 2 or more units in each sample showing the limits of such 
variations.

PART 2 PRODUCTS
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2.1 MANUFACTURERS

A. Subject to compliance with requirements, provide products of one of the following:

1. JL Industries.

2. Larsen's Mfg. Co.

3. Potter Roemer.

2.2 EXTINGUISHERS

A. General: Provide fire extinguishers for each extinguisher cabinet and other locations 
indicated, in colors and finishes selected by Architect from manufacturer's standard 
which comply with requirements of governing authorities.

B. Abbreviations indicated below to identify extinguisher type related to UL classification 
and rating system and not necessarily to type and amount of extinguishing material 
contained in extinguisher.

C. Multi-Purpose Dry Chemical Type: UL rated 2-A:10-B:C, 5 lb. nominal capacity, in 
enameled steel container, for Class A, Class B and Class C fires.

2.3 MOUNTING BRACKETS

A. Provide manufacturer's standard bracket designed to prevent accidental dislodgment of 
extinguisher, of proper size for type and capacity of extinguisher specified, in 
manufacturer's standard enamel finish; color to match extinguisher.

2.4 CABINETS

A. Type and Style: Fire extinguisher cabinets shall be metal, recessed, with plexiglass 
panel, sized to fit within the partition or wall depth. Provide fire rated cabinets within  
fire rated partitions.

B. Color: Fire extinguisher cabinets shall be factory pre-finished with baked enamel in the 
colors selected by the Architect from the standard range of colors of the selected 
manufacturer.

C. Design is based on "Model G-2409-R1" of Larsen's Mfg. Co. Other manufacturers 
noted herein may substitute their equivalent cabinet upon acceptance by the Architect.

2.5 IDENTIFICATION

A. Identify fire extinguisher in cabinet with lettering spelling "FIRE EXTINGUISHER" 
painted on door by silk-screen process. Provide lettering on door as selected by 
Architect from manufacturer's standard letter sizes, styles, colors and layouts.

B. Identify bracket-mounted extinguishers with red letter decals spelling 'FIRE 
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EXTINGUISHER' applied to wall surface. Letter size, style and location as selected by 
the Architect.

PART 3 EXECUTION

3.1 INSPECTION

A. Examine the areas and conditions where fire extinguishers and cabinets are to be 
installed and correct any conditions detrimental to the proper and timely completion of 
the work. Do not proceed with the work until unsatisfactory conditions are corrected to 
permit proper installation of the work.

3.2 INSTALLATION

A. Install items included in this Section in locations indicated and at heights to comply with 
applicable regulations of governing authorities.

1. Prepare recesses in walls for fire extinguisher cabinets as required by type and 
size of cabinet and style of trim and to comply with manufacturer's instructions.

2. Securely fasten mounting brackets and fire extinguisher cabinets to structure, 
square and plumb, to comply with manufacturer's instructions.

B. Where exact location of cabinets and bracket-mounted fire extinguishers is not 
indicated, locate as directed by the Architect.

3.3 SERVICE

A. Determine the approximate completion date of the work and then inspect, charge, and 
tag the fire extinguishers at a date not more than 10 days before or not less than one 
day before actual completion date of the work.

END OF SECTION





22 04 90-1 Guarantee

24 June 2022 Putnam Valley Central School District
Construction Documents COVID-Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

SECTION 22 03 00

PLUMBING FIXTURES AND EQUIPMENT

PART 1 – GENERAL

Applicable Provisions of the Conditions of the Contract and Division 1 General Requirements 
govern the work in this section. Submit shop drawings for checking and approval.

1.1 DESCRIPTION OF WORK

A. The work under this section shall consist of furnishing all labor, materials, equipment 
and appliances necessary and required to completely do all plumbing fixture work, as 
required by the Drawings and as specified herein, including but not limited to the 
following: plumbing fixtures, traps, fittings, trimmings, brackets, plates, anchor, chair 
carriers and supports.

B. Just before the Owner's taking over the work in the building, this Contractor shall 
thoroughly clean all fixtures furnished and set under this Contract, leaving every fixture 
in perfect condition and ready for use.

C. Submit shop drawings and roughing sheets for all equipment for checking and 
approval.

PART 2 - PRODUCTS

2.1 PLUMBING FIXTURES AND EQUIPMENT

A. All fixtures shall be free from imperfections, true as to line angles, curves and color, 
smooth, watertight, complete in every respect and practically noiseless in operation, 
Fixtures specified are given as the typical standard required as manufactured by 
American Standard and they or other similar approved fixtures as made by Kohler of 
Eljer Companies shall be furnished, set and connected in good substantial, neat 
workmanlike manner.

B. The letter designations hereinafter correspond with the schedule on the Drawings.

1. Water Closet 

2. Flush valve type, wall mounted 2257.103 "Afwall" vitreous china, siphon jet action, 
elongated bowl, 1-1/2" top spud, Sloan Royal 115-1.6 or Zurn Z6000AV-2-WS1 low 
consumption flush valve, Olsonite #95 open front seat cover. Provide floor mounted 
carrier equal to Zurn Z1203 series or Z1204 series.

3. Water Closet - (Handicapped) Same as above except Handicapped.

4. Lavatory - Type B1 (Handicapped)

5. 0356.015 “Lucerne” white vitreous china lavatory with 8” centers, concealed arm 
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support, 7723.018 offset grid drain, adjustable trap, loose key stops and all required 
trim. Chicago Faucet model 404-V665-E12 self-closing adjustable palm button 
faucet with vandal-proof aerator. Mount lavatory 34” above finished floor. Cover “P” 
trap and supplies and stops with Truebro “Handi-Lav-Guard” insulation kits.

6. Floor Drains: Josam series 30000A or Zurn Z415 type “B” coated cast iron, two 
piece body with double drainage flange, flashing collar, weepholes, bottom outlet 
and adjustable strainer.

PART 3 - EXECUTION

3.1 INSTALLATION

A. All fixtures shown on Drawings shall be set, connected and tested by the Contractor. He 
shall also make all water; soil, waste, vent and other service connections to fixtures as 
shown on Drawings or as directed and shall set, furnish, connect and test all necessary 
fittings.

B. All pipes at fixtures passing into walls, floors or partitions shall be provided with heavy 
cast brass escutcheons and security (tamperproof) set screws finished to match the 
pipe. No "waiving" of this section will be permitted.

C. All fittings escutcheons, faucets, traps, exposed piping etc. shall be brass, chrome 
plated over nickel plate with polished finish. Any visible hanger nuts shall be security 
(tamperproof) type and shall likewise be chrome plated over nickel plate.

D. This Contractor shall be responsible for protecting all plumbing fixtures including in these 
Specifications against injury from the building materials, tools and equipment. Any 
fixtures damaged during the construction period shall be replaced new. After all fixtures 
are set, this Contractor shall carefully grout all around fixtures.

End of Section
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31 10 00 - 1 Site Clearing

SECTION 31 10 00

SITE CLEARING PART 1-GENERAL

1.1 RELATED DOCUMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the 
requirements of the Contract Documents.

1.2 SECTION INCLUDES
A. Work of this Section Includes all labor, materials, equipment, and services 

necessary to complete the unit masonry work as shown on the drawings and/or 
specified herein, including, but not necessarily limited to, the following:

1. Protecting existing vegetation to remain.

2. Removing existing vegetation.

3. Clearing and grubbing.

4. Stripping and stockpiling topsoil.

5. Removing above- and below-grade site improvements.

6. Disconnecting, capping or sealing, and removing site utilities or abandoning 
site utilities in place.

7. Temporary erosion and sedimentation control measures.

1.3 DEFINITIONS

A. Subsoil: All soil beneath the topsoil layer of the soil profile,and typified by the lack 
of organic matter and soil organisms.

B. Surface Soil: Soil that is present at the top layer of the existing soil profile at the 
Project site. In undisturbed areas, the surface soil is typically topsoil; but in 
disturbed areas such as urban environments, the surface soil can be subsoil.

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or 
existing in-place surface soil and is the zone where plant roots grow. Its 
appearance is generally friable, pervious, and black or a darker shade of brown, 
gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, 
and other objects more than 2 inches (50 mm) in diameter; and free of subsoil and 
weeds, roots, toxic materials, or other nonsoil materials.

D. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, 
or other vegetation to be protected during construction, and indicated on 
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Drawings.

E. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be 
protected during construction, and defined by a circle concentric with each tree 
with a radius 1.5 times the diameter of the drip line unless otherwise indicated.

F. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

1.4 MATERIAL OWNERSHIP

A. Except for stripped topsoil and other materials indicated to be stockpiled or 
otherwise remain on the Site, cleared materials shall become Contractor's property 
and shall be removed from the Site.

1.5 SUBMITTALS

A. Record Drawings: Identifying and accurately showing locations of capped utilities 
and other subsurface structural, electrical, and mechanical conditions.

1.6 PROJECT CONDITIONS

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other 
adjacent occupied or used facilities during site-clearing operations per applicable 
Highway Permits, Division 01 General Requirements, and Drawings.

B. Do not commence site clearing operations until temporary erosion- and 
sedimentation-control and plant-protection measures are in place.

C. The following practices are prohibited within protection zones:

1. Storage of construction materials, debris, or excavated material.

2. Parking vehicles or equipment.

3. Foot traffic.

4. Erection of sheds or structures.

5. Impoundment of water.

6. Excavation or other digging unless otherwise indicated.

7. Attachment of signs to or wrapping materials around trees or plants unless 
otherwise indicated.

D. Do not direct vehicle or equipment exhaust towards protection zones.

E. Prohibit heat sources, flames, ignition sources, and smoking within or near 
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protection zones.

F. Soil Stripping, Handling, and Stockpiling: Perform only when the topsoil is dry or 
slightly moist.

PART 2-PRODUCTS

2.0 MATERIALS

A. Satisfactory Soil Material: Requirements for satisfactory soil material are 
specified in Division 31 Section "Earth Moving."

1. Obtain approved borrow soil material off-site when satisfactory soil material is 
not available on-site.

PART 3-EXECUTION

3.1 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance 
during construction.

B. Locate and clearly identify trees, shrubs, and other vegetation to remain or to be 
relocated. Flag each tree trunk at 54 inches (1372 mm) above the ground.

C. Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to 
Owner

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A. Provide in accordance with Drawings and Section 01 50 00 Temporary Facilities 
and Controls.

3.3 TREE AND PLANT PROTECTION

A. General: Protect trees and plants remaining on-site according to Drawings.

B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be 
relocated that are damaged by construction operations, in a manner approved by 
Landscape Architect.

3.4 EXISTING UTILITIES
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A. Contractor (with consent of owner) shall arrange for disconnecting and sealing 
indicated utilities that serve existing structures before site clearing.

1. Verify that utilities have been disconnected and capped before proceeding with 
site clearing.

B. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or 
abandoned in place.

1. Arrange with utility companies to shut off indicated utilities.

2. Owner will arrange to shut off indicated utilities when requested by Contractor.

C. Locate, identify, and disconnect utilities indicated to be abandoned in place.

D. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied 
by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary utility services according to requirements 
indicated:

1. Notify Architect not less than two days in advance of proposed utility 
interruptions.

2. Do not proceed with utility interruptions without Architect's written permission.

E. Excavate for and remove underground utilities indicated to be removed.

3.5 CLEARING AND GRUBBING

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of 
new construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 
relocated.

2. Grind down stumps and/or remove stumps, roots, obstructions, and debris to 
a depth of 24 inches below exposed subgrade.

3. Use only hand methods for grubbing within protection zones.

4. Chip removed tree branches and dispose of off-site.

B. Fill depressions caused by clearing and grubbing operations with 
satisfactory soil material unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, 
and compact each layer to a density equal to adjacent original ground.

3.6 TOPSOIL STRIPPING
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A. Remove sod and grass before stripping topsoil.

B. Strip topsoil to depth of 6 inches in a manner to prevent intermingling with 
underlying subsoil or other waste materials.

C. Top soil material shall be screened to be 1” minus and stockpiled onsite. Topsoil 
shall be in accordance with Section 2.2 of Turfs and Grasses Section 32 92 00

D. Stockpile topsoil away from edge of excavations without intermixing with subsoil. 
Grade and shape stockpiles to drain surface water. Cover to prevent windblown 
dust and erosion by water.

1. Limit height of topsoil stockpiles to 72 inches, unless otherwise authorized by 
Engineer.

2. Do not stockpile topsoil within protection zones.

3. Stockpile surplus topsoil to allow for respreading deeper topsoil.

3.7 SITE IMPROVEMENTS

A. Remove existing above- and below-grade improvements as indicated and 
necessary to facilitate new construction.

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 
along line of existing pavement to remain before removing adjacent existing 
pavement. Saw-cut faces vertically.

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished 
materials, and waste materials including trash and debris, and legally dispose of 
them off the Site.

B. Separate recyclable materials produced during site clearing from other 
nonrecyclable materials. Store or stockpile without intermixing with other materials 
and transport them to recycling facilities. Do not interfere with other Project work.

END OF SECTION 31 10 00
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SECTION 31 20 00

EARTH MOVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings, Division 01 General Requirements and Section 01 50 00 Temporary 
Facilities and Controls apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Preparing subgrades for curbs, walks, pavements, lawns, and plantings.
2. Excavating and backfilling for stormwater practices and utility structures.
3. Subbase course for concrete walks and pavements.

4. Excavating and backfilling trenches for buried utilities and pits for buried 
utility structures.

5. Excavation for mass grading of site.

1.3 DEFINITIONS

A. Backfill: Soil materials used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including 
haunches to support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

B. Bedding Course: Layer placed over the excavated subgrade in a trench before laying 
pipe.

C. Borrow: Satisfactory soil imported from off-site for use as fill or backfill.

D. Excavation: Removal of material encountered above subgrade elevations.

1. Additional Excavation: Excavation below subgrade elevations as directed by 
Engineer.

2. Bulk Excavation: Excavations more than 10 feet (3 m) in width and pits 
more than 30 feet (9 m) in either length or width.

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond 
indicated dimensions without direction by Engineer. Unauthorized excavation, 
as well as remedial work directed by Engineer, shall be without additional 
compensation.
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E. Fill: Soil materials used to raise existing grades.

F. Rock: Rock material in beds, ledges, unstratified masses, and conglomerate deposits 
and boulders of rock material exceeding 1 cu. yd. (0.76 cu. m) in place that cannot be 
removed by rock excavating equipment equivalent to the following in size and 
performance ratings, without systematic drilling, ram hammering, ripping, or blasting, 
when permitted.

1. Excavation of Trenches and Pits: Late-model, track-mounted hydraulic excavator; 
equipped with a 42-inch- (1065-mm-) wide, short-tip-radius rock bucket; rated at 
not less than 120-hp (89-kW) flywheel power with bucket-curling force of not less 
than 25,000 lbf (111 kN) and stick-crowd force of not less than 18,700 lbf (83 kN); 
measured according to SAE J-1179.

2. Bulk Excavation: Late-model, track-mounted loader; rated at not less than 210-hp 
(157- kW) flywheel power and developing a minimum of 45,000-lbf (200-kN) 
breakout force; measured according to SAE J-732.

G. Structures: Slabs, tanks, curbs, mechanical and electrical appurtenances, or other 
man-made stationary features constructed above or below the ground surface.

H. Subbase Course: Layer placed between the subgrade and asphalt paving, or layer 
placed be- tween the subgrade and a concrete pavement or walk.

I. Subgrade: Surface or elevation remaining after completing excavation, or top surface 
of a fill or backfill immediately below subbase, drainage fill, or topsoil materials.

J. Utilities: include on-site underground pipes, conduits, ducts, and cables, as well as 
underground services within 5 feet of the building.

1.4 SUBMITTALS

A. Product Data: For the following:

1. Each type of detectable warning tape.
2. Drainage fabric.
3. Separation fabric.

B. Material Test Reports: From a qualified testing agency indicating and interpreting 
test results for compliance of the following with requirements indicated:

1. Classification according to ASTM D 2487 of each on-site or borrow soil 
material pro- posed for fill and backfill.

2. Analytical results demonstrating imported soil meets constituent concentration 
requirements for “Unrestricted Use” as defined by NYSDEC Part 375 and DER- 
10 technical guidance documents unless another use category and alternate 
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constituent concentrations are approved by Engineer.

C. Blasting plan approved by authorities having jurisdiction, for record purposes.

1.5 PROJECT CONDITIONS

A. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted in writing by Engineer and then only after arranging to provide 
temporary utility services according to requirements indicated:

1. Notify Engineer not less than two days in advance of proposed utility 
interruptions.

2. Do not proceed with utility interruptions without Engineer's written permission.
3. Contact utility-locator service for area where Project is located before 

excavating.

B. Demolish and completely remove from site existing underground utilities indicated   
to be re- moved. Coordinate with utility companies to shut off services if lines are 
active.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are 
not avail- able from excavations.

B. Satisfactory Soils: ASTM D 2487 soil classification groups GW, GP, GM, SW, SP, and 
SM, or a combination of these group symbols; free of rock or gravel larger than 3 
inches (75 mm) in any dimension, debris, waste, frozen materials, vegetation, and 
other deleterious matter.

C. Unsatisfactory Soils: ASTM D 2487 soil classification groups GC, SC, ML, MH, CL, 
CH, OL, OH, and PT, or a combination of these group symbols.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 
percent of optimum moisture content at time of compaction.

D. Backfill and Fill: Satisfactory soil materials.

E. Subbase: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; meeting the requirements of NYSDOT Item # 
304.12.

F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, 
crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent 
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passing a 1-1/2-inch (38-mm) sieve and not more than 12 percent passing a No. 200 
(0.075-mm) sieve.

G. Bedding: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing 
a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) 
sieve.

H. Crushed Stone: Washed, narrowly graded mixture of crushed stone, or crushed or 
uncrushed gravel; meeting the requirements of NYSDOT Item # 623.12 and 
gradation requirements of NYSDOT Item # 605.0901.

I. Rip Rap: Medium stone fill of crushed or uncrushed rock meeting the requirements of 
NYSDOT Item # 620.04, unless otherwise specified on the Drawings.

2.2 ACCESSORIES

A. Detectable Warning Tape: Acid- and alkali-resistant polyethylene film warning tape 
manufactured for marking and identifying underground utilities, minimum 6 inches 
(150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of 
utility, with metallic core encased in a protective jacket for corrosion protection, 
detectable by metal detector when tape is buried up to 30 inches (750 mm) deep; 
colored as follows:

1. Red: Electric
2. Yellow: Gas, oil, steam, and dangerous materials
3. Orange: Telephone and other communications
4. Blue: Water systems
5. Green: Sewer systems

B. Drainage Fabric: Nonwoven geotextile, specifically manufactured as a drainage 
geotextile; made from polyolefins, polyesters, or polyamides; and with the following 
minimum properties determined according to ASTM D 4759 and referenced standard 
test methods:

1. Grab Tensile Strength: 110 lbf (490 N); ASTM D 4632
2. Tear Strength: 40 lbf (178 N); ASTM D 4533
3. Puncture Resistance: 50 lbf (222 N); ASTM D 4833
4. Water Flow Rate: 150 gpm per sq. ft. (100 L/s per sq. m); ASTM D 4491

5. Apparent Opening Size: No. 50 (0.3 mm); ASTM D 4751

C. Separation Fabric: Woven geotextile, specifically manufactured for use as a 
separation geotextile; made from polyolefins, polyesters, or polyamides; and with the 
following minimum proper- ties determined according to ASTM D 4759 and referenced 
standard test methods:
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1. Grab Tensile Strength: 200 lbf (890 N); ASTM D 4632.
2. Tear Strength: 75 lbf (333 N); ASTM D 4533.
3. Puncture Resistance: 90 lbf (400 N); ASTM D 4833.
4. Water Flow Rate: 4 gpm per sq. ft. (2.7 L/s per sq. m); ASTM D 4491.
5. Apparent Opening Size: No. 30 (0.6 mm); ASTM D 4751. 

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earthwork operations.

B. Protect subgrades and foundation soils against freezing temperatures or frost. 
Provide protective insulating materials as necessary.

C. Provide erosion-control measures to prevent erosion or displacement of soils and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and 
waterways.

3.2 DEWATERING

A. Provide in accordance with Section 01 50 00 Temporary Facilities and Controls.

3.3 EXCAVATION, GENERAL

A. Unclassified Excavation: Excavation to subgrade elevations regardless of the 
character of sur- face and subsurface conditions encountered, including rock, soil 
materials, and obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil 
materials and rock, replace with satisfactory soil materials.

3.4 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch (25 mm). Extend excavations a sufficient distance from structures for placing 
and removing concrete formwork, for installing services and other construction, and 
for inspections.

1. Excavations for Equipment Pads: Do not disturb bottom of excavation. 
Excavate by hand to final grade just before placing concrete reinforcement. 
Trim bottoms to required lines and grades to leave solid base to receive other 
work.

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
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Structures: Excavate to elevations and dimensions indicated within a tolerance 
of plus or mi- nus 1 inch (25 mm). Do not disturb bottom of excavations intended 
for bearing surface.

3.5 EXCAVATION FOR WALKS AND PAVEMENTS

A. Excavate surfaces under walks and pavements to indicated cross sections, elevations, 
and grades.

3.6 EXCAVATION FOR UTILITY TRENCHES

A. Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 
below frost line.

B. Excavate trenches to uniform widths to provide a working clearance on each side of 
pipe or conduit. Excavate trench walls vertically from trench bottom to 12 inches (300 
mm) higher than top of pipe or conduit, unless otherwise indicated.

1. Clearance: As indicated.

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and 
support of pipes and conduit. Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Remove 
projecting stones and sharp objects along trench subgrade.

1. For pipes and conduit less than 6 inches (150 mm) in nominal diameter and flat- 
bottomed, multiple-duct conduit units, hand-excavate trench bottoms and 
support pipe and conduit on an undisturbed subgrade.

2. For pipes and conduit 6 inches (150 mm) or larger in nominal diameter, shape 
bottom of trench to support bottom 90 degrees of pipe circumference. Fill 
depressions with tamped sand backfill.

3. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or 
other un- yielding bearing material to allow for bedding course.

3.7 APPROVAL OF SUBGRADE

A. Notify Engineer when excavations have reached required subgrade.

B. If Engineer determines that unsatisfactory soil is present, continue excavation and 
replace with compacted backfill or fill material as directed.

C. Proof roll subgrade with heavy pneumatic-tired equipment to identify soft pockets and 
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areas of excess yielding. Do not proof roll wet or saturated subgrades.

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, as directed by Engineer.

3.8 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 
elevation of concrete foundation or footing to excavation bottom, without altering top 
elevation. Lean concrete fill may be used when approved by Engineer.

1. Fill unauthorized excavations under other construction or utility pipe as 
directed by Engineer.

3.9 STORAGE OF SOIL MATERIALS

A. Stockpile borrow materials and satisfactory excavated soil materials. Stockpile soil 
materials without intermixing. Place, grade, and shape stockpiles to drain surface 
water. Cover to pre- vent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within 
drip line of remaining trees.

2. Soil material shall be screened to be 3” minus and stockpiled on site. Soil 
material shall be in accordance with section 2.1 of Earth Moving 31 20 00.

3. Topsoil material shall be screened to be 1” minus and stockpiled onsite. 
Topsoil shall be in accordance with Section 2.2 of Turfs and Grasses Section 
32 92 00.

3.10 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the 
following:

1. Construction below finish grade including, where applicable, dampproofing, 
waterproofing, and perimeter insulation.

2. Surveying locations of underground utilities for record documents.
3. Inspecting and testing underground utilities.
4. Removing concrete formwork.
5. Removing trash and debris.
6. Removing temporary shoring and bracing, and sheeting.
7. Installing permanent or temporary horizontal bracing on horizontally supported 

walls.

3.11 UTILITY TRENCH BACKFILL

A. Place and compact bedding course on trench bottoms and where indicated. Shape 
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bedding course to provide continuous support for bells, joints, and barrels of pipes 
and for joints, fit- tings, and bodies of conduits.

B. Backfill trenches excavated under footings and within 18 inches (450 mm) of bottom 
of footings; fill with concrete to elevation of bottom of footings.

C. Place and compact initial backfill of subbase material, free of particles larger than 1 
inch (25 mm), to a height of 12 inches (300 mm) over the utility pipe or conduit.

1. Carefully compact material under pipe haunches and bring backfill evenly up 
on both sides and along the full length of utility piping or conduit to avoid 
damage or displacement of utility system.

D. Coordinate backfilling with utilities testing.

E. Fill voids with approved backfill materials while shoring and bracing, and as sheeting 
is re- moved.

F. Place and compact final backfill of satisfactory soil material to final subgrade.

G. Install warning tape directly above utilities, 18 inches below finished grade, except 6 
inches be- low subgrade under pavements and slabs.

3.12 FILL

A. Preparation: Remove vegetation, topsoil, debris, unsatisfactory soil materials, 
obstructions, and deleterious materials from ground surface before placing fills.

B. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 
horizontal, so fill material will bond with existing material.

C. Place and compact fill material in layers to required elevations as follows:

1. Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.
3. Under steps and ramps, use engineered fill.

3.13 MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer before 
compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill material on surfaces that are muddy, frozen, or 
contain frost or ice.

2. Remove and replace, or scarify and air-dry, otherwise satisfactory soil material 
that exceeds optimum moisture content by 2 percent and is too wet to compact 
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to specified dry unit weight.

3.14 COMPACTION OF BACKFILLS AND FILLS

A. Place backfill and fill materials in layers not more than 8 inches (200 mm) in loose 
depth for material compacted by heavy compaction equipment, and not more than 4 
inches (100 mm) in loose depth for material compacted by hand-operated tampers.

B. Place backfill and fill materials evenly on all sides of structures to required elevations, 
and uniformly along the full length of each structure.

C. Compact soil to not less than the following percentages of maximum dry unit weight 
according to ASTM D 698:

1. Under utility structures and paved shoulders, scarify and recompact top 12 
inches (300 mm) of existing subgrade and each layer of backfill or fill material 
at 95 percent.

2. Under walkways, scarify and recompact top 6 inches (150 mm) below 
subgrade and compact each layer of backfill or fill material at 92 percent.

3. Under lawn or unpaved areas, scarify and recompact top 6 inches (150 mm) 
below sub- grade and compact each layer of backfill or fill material at 90 
percent.

4. Under NYSDOT travel lanes and within 1 on 1 slope of travel lanes backfill 
trench with select granular fill meeting NYSDOT Item #623.12 or #605.0901.

3.15 GRADING

A. General: Uniformly grade areas to a smooth surface, free from irregular surface 
changes. Comply with compaction requirements and grade to cross sections, lines, 
and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required 

surface tolerances.

B. Site Grading: Slope grades to direct water away from buildings and to prevent ponding. 
Finish subgrades to required elevations within the following tolerances:

1. Lawn or Unpaved Areas: Plus or minus 1 inch (25 mm).
2. Walks: Plus or minus 1 inch (25 mm).

3. Pavements: Plus or minus 1/2 inch (13 mm).

3.16 SUBBASE AND BASE COURSES

A. Under pavements and walks, place subbase course on prepared subgrade and as 
follows:
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1. Place base course material over subbase.
2. Compact subbase and base courses at optimum moisture content to required 

grades, lines, cross sections, and thickness to not less than 95 percent of 
maximum dry unit weight ac- cording to ASTM D 1557.

3. Shape subbase and base to required crown elevations and cross-slope grades.

4. When thickness of compacted subbase or base course is 6 inches (150 mm) or 
less, place materials in a single layer.

5. When thickness of compacted subbase or base course exceeds 6 inches (150 
mm), place materials in equal layers, with no layer more than 6 inches (150 
mm) thick or less than 3 inches (75 mm) thick when compacted.

B. Pavement Shoulders: Place shoulders along edges of subbase and base course to 
prevent lateral movement. Construct shoulders, at least 12 inches (300 mm) wide, of 
satisfactory soil materials and compact simultaneously with each subbase and base 
layer to not less than 95 percent of maximum dry unit weight according to ASTM D 
1557.

3.17 FIELD QUALITY CONTROL

A. Testing Agency: Contractor shall engage a qualified independent geotechnical 
engineering testing agency to perform field quality-control testing.

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer. 
Proceed with subsequent earthwork only after test results for previously completed 
work comply with requirements.

C. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable. Tests will be 
performed at the following locations and frequencies:

1. Paved Areas: At subgrade and at each compacted fill and backfill layer, at least 
one test for every 2000 sq. ft. (186 sq. m) or less of paved area, but in no case 
fewer than three tests.

2. Trench Backfill: At each compacted initial and final backfill layer, at least one 
test for each 150 feet (46 m) or less of trench length, but no fewer than two 
tests.

D. When testing agency reports that subgrades, fills, or backfills have not achieved 
degree of compaction specified, scarify and moisten or aerate, or remove and replace 
soil to depth required; recompact and retest until specified compaction is obtained.

3.18 PROTECTION

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and 
erosion. Keep free of trash and debris.



24 June 2022 Putnam Valley Central School District
Construction Documents COVID Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alteration
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

31 20 00 - 11 Earth Moving

B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction 
due to subsequent construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Engineer; 
reshape and recompact.

C. Where settling occurs before Project correction period elapses, remove finished 
surfacing, back- fill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match 
adjacent work, and eliminate evidence of restoration to the greatest extent 
possible.

3.19 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal: Transport surplus satisfactory soil offsite.

1. Remove waste material, including unsatisfactory soil, trash, and debris, and 
legally dis- pose of it offsite.

END OF SECTION 31 20 00
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SECTION 321313 

CONCRETE PAVING

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Preparation for concrete paving
B. Placement of fabric reinforcement
C. Placement of concrete
D. Placement of joints and sealants
E. Placement of detectable warning surface
F. Finishing and curing

1.02 RELATED SECTIONS

1.03 SUBMITTALS

A. Comply with the requirements of Section 013300 – Submittal Procedures and as 
modified below.

B. Product Data

1. Concrete Mix Design: Submit proposed concrete design mix together with 
the name and location of the batching plant.

2. Portland Cement: Brand and manufacturer’s name.
3. Air Entraining Admixture: Brand and manufacturer’s name.
4. Water Reducing or High Range Water Reducing Admixture: Brand and 

manufacturer’s name.
5. Curing and Anti-Spalling Compound: Manufacturer’s specifications and 

application instructions.
6. Welded Wire Mesh and Reinforcing Bars and Dowels: Manufacturer’s 

name.
7. Joint Fillers and Sealants: Catalog sheets, specifications and installation 

instructions for each product specified.
8. ADA Detectable Warning Surface: Manufacturer’s specifications, product 

data, test reports, method of installation, and maintenance instructions.

C. Closeout Procedures: Comply with the requirements of Section 017700.

1.04 QUALITY ASSURANCE

A. At location directed by the Architect, construct concrete flatwork sample panel 
approximately 5’ wide by 15’ long.

B. Concrete batching plants shall be currently approved as concrete suppliers 
by the New York State Department of Transportation.



32 13 13 - 2 Concrete Paving

24 June 2022 Putnam Valley Central School District
Construction Documents COVID Related Capital Projects
SED NO: 48-05-03-04-0-001-013 Elementary School Outdoor Classrooms
SED NO: 48-05-03-04-0-007-002 Elementary School Modular Building Alterations
SED NO: 48-05-03-04-0-010-006 High School Exterior Courtyard Alterations
SED NO: 48-05-03-04-5-012-003 Transportation Building Alterations

C. Regulatory Requirements

1. Conform to the requirements of local regulatory agencies, or if applicable, 
the New York State Department of Transportation, whichever is more 
stringent for methods and materials in work areas subject to applicable 
agency’s review and approval. Provide materials complying with referenced 
New York State Department of Transportation Standard Specifications 
where indicated.

2. Obtain written permission from applicable agencies prior to the start of 
construction.

1.05 PROJECT CONDITIONS

A. Maintain access for vehicular and pedestrian traffic as required for other 
construction activity. Provide barricades, warning signals, warning lights, and 
similar items as required.

B. Environmental Conditions

1. Humidity and Moisture: Do not install the work under this specification 
section under conditions that are detrimental to the installation, curing and 
performance of the specified materials.

2. Temperature: Unless otherwise approved or recommended in writing by the 
sealant manufacturer, do not install sealants below 40 degrees F. or above 
85 degrees F.

C. Protection: Protect all newly poured concrete surfaces from damage. Protect all 
surfaces adjacent to sealants with non-staining, removable tape or other 
approved covering to prevent soiling or staining.

PART 2 PRODUCTS

2.01 MATERIALS

A. Cast-In-Place Concrete: Normal weight, air entrained concrete with a minimum 
compressive strength of 4,500 psi at the end of 28 days.

1. Design Air Content: ASTM C 260, and on the New York State Department 
of Transportation’s current “Approved List”; 6% by volume +/- 1.5%.

2. Cement: ASTM C 150 Type I or II portland cement. Minimum 6.5 bags or 
611 pounds per cubic yard.

3. Water: Potable.
4. Slump: Between 2 and 4 inches except when a water reducing admixture is 

used, the maximum slump shall be 6 inches. When a high range water 
reducing admixture is used, the maximum slump shall be 8 inches.
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5. Water Reducing Admixture: ASTM C 494, Type A and on the current New 
York State Department of Transportation’s current “Approved List”.

6. High Range Water Reducing Admixture: ASTM C 494, Type F and on the 
current New York State Department of Transportation’s current “Approved 
List”.

B. Chemical Curing and Anti-Spalling Compound: Water based, acrylic polymer, 
Type 1, Class A (non-yellowing) compound complying with the requirements of 
ASTM C 1315.

1. For convenience, details and specifications have been based on the 
following manufacturers and their products:

a. Vocimp 25 by W.R. Meadows, Inc., Hampshire IL.
b. Super Diamond Clear VOX, Euclide Chemical Co., Inc., Cleveland, OH.
c. Cure and Seal 25% J22UV by Dayton Superior, Dayton, OH.

C. Reinforcement

1. Welded Wire Mesh: Flat sheets of welded, plain, cold drawn steel wire 
fabric complying with ASTM A 185. Rolled wire will not be acceptable for 
installation as part of the project.

2. Reinforcing Bars and Dowels: Deformed steel bars, ASTM A 615, Grade 
60.

D. ADA Detectable Warning Surface: Precast and prefabricated paving units with a 
non-slip texture on the travel surface. Color shall be a shade of brick red. There 
shall be a minimum of 70% contrast in light reflectance between the detectable 
warning surface and the adjoining surfaces. Material used to provide visual 
warning shall be an integral part of the detectable warning surface. Visual 
contrast to meet the existing ADAAG A4.2.9.2.

1. For convenience, details and specifications have been based on the 
following manufacturers and their products:

a. ADA Pavers: Whiteacre-Greer, Alliance, OH.
b. Detecto-Tile: Mexcon, Worcester, NY
c. Detectable Warning Pavers: Oaks Concrete Products, Bartlett, IL.
d. Granite Truncated Dome Pavers: Cold Spring, MN.

E. Joint Sealants

1. For horizontal joints, two-part self-leveling polyurethane sealant for traffic 
bearing construction.

a. For convenience, details and specifications have been based on the 
following manufacturers and their products:
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(1) Vulkem 255 by Mameco International, Inc., Beachwood, OH.

(2) Urexpan NR-200 by Pecora Corp, Harleysville, PA.
(3) Chem-Calk 550 by Bostik Inc., Middleton MA.
(4) Sealtight Porthane Sealant by W.R. Meadows, Elgin, IL.
(5) Sonolastic SL-2 Joint Sealant Slope Grade by Sonneborn Building 

Products Inc., Minneapolis, MN.

2. For vertical joints, two-part non-sag polyurethane sealant.

a. For convenience, details and specifications have been based on the 
following manufacturers and their products:

(1) Vulkem 227 by Mameco International, Inc., Beachwood, OH.
(2) Dynatrol II by Pecora Corp, Harleysville, PA.
(3) Chem-Calk 500 by Bostik Inc., Middleton MA.

F. Joint Fillers

1. Closed Cell Polyurethane Joint Filler: Resilient, compressible, semi-rigid, 
closed cell isometric polymer foam material, minimum ½” thick similar to 
Ceramar Joint Filler as manufactured by W.R. Meadows, Inc., Elgin IL.

a. Fiber board or cork joint filler material is not acceptable for use in 
concrete expansion joint work.

2.02 EQUIPMENT

A. Forms: Steel of size and strength to resist movement during concrete placement 
and to retain horizontal and vertical alignment until removal. Coat forms with 
non-staining, clear, paraffin-based form oil that will not discolor or otherwise stain 
concrete surfaces.

PART 3 EXECUTION

3.01 EXAMINATION

A. Installer Verification of Conditions: Examine conditions under which pavement is 
to be constructed with the materials and components specified in this section. 
Affected Prime Contractors, the Owner’s Representative and the Architect shall 
be notified in writing of any conditions detrimental to the proper and timely 
installation of the work.

1. When the installer confirms conditions as being acceptable to ensure proper 
and timely installation of the work and to ensure requirements of applicable 
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warranties or guarantees can be satisfied, submit written confirmation to the 
Architect. Failure to submit written confirmation and subsequent installation 
will be assumed to indicate conditions are acceptable to the installer.

3.02 PREPARATION

A. Surface Preparation: Remove all loose material from the compacted sub-base 
surface prior to placing concrete.

B. Forms: Set forms for 5” thick sidewalks unless specifically noted otherwise true 
to line and grade and anchor rigidly into position.

C. Space expansion joints equally at not more than 30’-0” on center.

D. Place joint filler at expansion joints and where new concrete abuts existing 
concrete paving and fixed structures and appurtenances. Protect the top edge of 
the joint filler during concrete placement with a temporary cap and remove after 
concrete has been placed. Fill expansion joint with joint sealant after the 
concrete has been cured complying with the sealant manufacturers installation 
instructions.

3.03 PLACEMENT OF FABRIC REINFORCEMENT

A. Prior to placement of woven wire mesh, clean thoroughly of mill and rust scale 
and of coatings that could destroy or reduce bond.

B. Install fabric reinforcement midway between the top and bottom of the concrete 
slab. Prior to placing concrete, place fabric reinforcement midway between the 
top and bottom of the slab and secure against displacement with the use of chair 
carriers or other approved materials.

A. Lap edges and ends of adjoining sheets of fabric reinforcement at least half the 
mesh width. Offset end laps in adjacent sheets to prevent continuous joints at 
ends. Interrupt reinforcement at expansion joints, stopping 2” from edges.

3.04 PLACING CONCRETE

A. Moisten the concrete subgrade as required to provide a uniform dampened 
condition at the time that concrete is placed.

B. Do not place concrete around manholes or other structures until these items are 
brought to the required grade and alignment.

C. Consolidate concrete by spading, rodding, forking or using an approved vibrator 
eliminating all air pockets, stone pockets and honeycombing. Work and float 
concrete surface so as to produce a uniform texture.
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D. Locate construction joints (if any) at expansion joint locations.

E. Deposit and spread concrete in a continuous operation between control joints.

3.05 PLACING DETECTABLE WARNING SURFACE

A. Detectable warning surfaces shall be installed 6 inches behind the edge of the 
curb.

B. Domes shall be aligned on a square grid in the predominant direction of travel to 
permit wheels to roll between the domes.

C. Install pre-cast units in accordance with the manufacturer’s instructions.

D. The curb, detectable warning surface, and sidewalk shall be flush with the 
elevation of the road surface.

3.06 FINISHING AND CURING

A. After striking off and consolidating poured concrete, smooth the surface by 
screeding and floating. Adjust floating to compact the surface and produce a 
uniform texture.

B. After floating, test the surface for trueness utilizing a 10’ steel straight edge. 
Distribute concrete as required to remove surface irregularities and refloat 
repaired areas to provide a continuous smooth finish.

C. Provide broom finish for walk surfaces.

D. Finish edges of walk and expansion joints with a ½” radius edging tool. Space 
tool joints equally between expansion joints at approximately 5’-0” on center, 
unless specifically detailed otherwise on the construction documents.

E. Apply curing and anti-spalling compound in accordance with the manufacturer’s 
printed instructions.

F. Saw control joints one inch deep after the concrete has set. Space control joints 
equally between expansion joints at approximately 5’-0” on center, unless 
specifically detailed otherwise on the construction documents.

3.07 FIELD QUALITY CONTROL

A. Testing by Owner of Concrete Sidewalks

1. Contractor Requirements

a. Provide access to concrete construction and concrete supplier’s facilities 
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for representatives of the testing agency employed by the Owner to 
perform concrete testing and facility inspections as described below.

b. Notify the Owner’s Representative at least 48 hours in advance of each 
concrete placement to allow notification of the Owner’s Testing Agency.

2. Concrete Testing During Construction by the Owner’s Testing Agency

a. Sampling Method: ASTM C 172 modified for slump to comply with 
ASTM C94.

b. Slump Testing (ASTM C143): One test for each concrete load at the 
point of discharge. One test for each set of compressive strength test 
specimens, and one test from the middle of each load.

c. Air Content Testing (ASTM C231, Pressure Method): One of each set 
of compressive strength test specimens; air content checked on every 
fourth load of “ready-mix” concrete delivered.

d. Compressive Strength Testing

(1) Specimen Preparation: In compliance with ASTM C31 
requirements to prepare one set of standard cylinders (minimum 
six each) for each compressive strength test.

(2) Specimen Testing: In compliance with ASTM C39 requirements for 
testing of one set of specimens for each 100 cubic yards (or 
fraction thereof) of each type of concrete placed in each day as 
follows

(a) Two specimens at seven days after concrete completion.
(b) Three specimens at 28 days after concrete placement.
(c) One specimen retained for later testing, if required.

e. Reporting: Reports containing the following information shall be 
provided in writing by the Owner’s Testing Agency to the Project 
Designer and the Prime Contractor the same day the tests are 
accomplished.

(1) Project identification name and number.
(2) Name of prime contractor, concrete supplier and testing agency.
(3) Number (or other designation) of truck delivering the concrete.
(4) Concrete type and class, date of placement, and location of 

concrete batch within the project.
(5) Design compressive strength at 28 days.
(6) Concrete mix proportions and materials.
(7) Compressive breaking strength and type of break for both 7 day 

test and 28 day test.

f. Concrete Temperature: Test hourly when air temperature is 40 degrees
F. or lower, or when the air temperature is 80 degrees F. or above, and 
each time compression testing specimens are prepared.
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g. Inspection of Supplier Facilities: The Owner’s Testing Agency may 
inspect the concrete supplier’s batch plant and review batching 
procedures as deemed necessary by the Owner, including inspecting 
the aggregate washing facility, concrete heating system, and concrete 
transportation equipment.

h. Inspection of Reinforcing Steel: The Owner’s Testing Agency may 
inspect placement of reinforcing steel. Do not begin concrete 
placement on any pour unless the Owner’s Representative and the 

Architect have been notified at least one day preceding the pour to 
allow reasonable time for inspection of the reinforcing steel.

3.08 ADJUSTING AND CLEANING

A. Repairs and Protection of Concrete Sidewalks

1. Repair or replace broken or defective concrete as directed by the 
Architect.

2. Protect concrete from damage until acceptance of concrete sidewalk 
construction. Exclude traffic from pavement for at least 14 days after 
placement. When construction traffic is permitted, maintain walks as 
clean as possible by removing surface stains as they occur.

3. Sweep concrete walks and wash them free of stains, discoloration, dirt, 
and other foreign materials just prior to final acceptance.

B. Patching Existing Construction: Repair or patch adjacent existing concrete 
or other surfaces damaged from concrete sidewalk construction.

END OF SECTION
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SECTION 321400

UNIT PAVERS

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Work of this Section, as shown or specified, shall be in accordance with the 

requirements of the Contract Documents.

1.2 SECTION INCLUDES

A. Work of this Section includes all labor, materials, equipment and services necessary to 

install unit pavers as shown on the drawings and/or specified herein, including but not 

necessarily limited to the following: 

1. Pervious pavers set in sand. 

1.3 SUBMITTALS

A. Product Data:  For each component, each type and condition to include proposed 

sources of supply and material technical data, including the following:

1. For Brick Pavers Furnished

2. For Base Course and Setting Bed Materials

a. Submit material certification and analysis report for aggregates and sand.  

B. Shop Drawings

1. Submit shop drawings for paver material type furnished and each related 

application condition of the project work.  Include necessary coordination and 

preparation of composite drawing information together with other trades and 

contractors of adjacent components and conditions.

a. Do not fabricate any stone (except for samples) until shop drawings have 

been approved for fabrication by the Architect.
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b. Samples for Selection for Brick Unit Paving Materials:  Manufacturer's color 

charts consisting of units or sections of units showing the full range of colors, 

textures, and patterns available for each type of unit paver indicated. The 

approved samples shall set the finish standard for the work.

2. For Brick Pavers

a. Submit set of 3-unit samples of each unit paver material furnished and each 

unit paver finish type required.  Include in each set the full and extreme range 

of exposed color, texture, and finish to be expected in the completed work.

b. The Architect’s review will be for color, texture, and finish only.  Compliance 

with all other requirements is the exclusive responsibility of the Contractor.

3. Joint Materials:  Submit samples for each condition of use to show selected 

color(s) and gradation.  Dry materials shall be submitted in one-pound packages.  

1.4 QUALITY ASSURANCE

A. Installer Qualifications for Unit Paving:  Installations of paving and surfacing systems 

shall be by firm(s) which can exhibit proof of a minimum of five years prior successful 

experience with paving installations of equivalent type and similar scope of this Project.

1. Use numbers of skilled workmen equal to work requirement or occasion.  The 

skilled workmen shall be thoroughly trained and experienced in the necessary 

crafts and shall be completely familiar with specific requirements and methods 

needed for performance of the work of this Section.

B. Source Limitations for Unit Paving:  Obtain each type of unit paver, joint material, and 

setting material from one source with resources to provide materials and products of 

consistent quality in appearance and physical properties.

C. Mock-ups for Unit Pavers:  Before installing unit pavers, build mock-ups for each form 

and pattern of unit pavers required to verify selections made under sample submittals 

and to demonstrate aesthetic effects and qualities of materials and execution.  Build 

mock-ups to comply with the following requirements, using materials indicated for the 

completed Work, including same base construction, special features for expansion 

joints, and contiguous work as indicated:

1. Construct minimum 4.5’ x 4.5’ mock-up of concrete and brick paver surface with 

2½“ joints in the location as directed by Architect.  

2. Notify Architect seven days in advance of dates and times when mock-ups will be 

constructed.
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3. The mock-up must be approved by the Architect before actual paving work may 

proceed.  If necessary, remove and reconstruct mock-up surfacing until approved.  

Approved sample surfacing shall serve as standard of acceptance for paving and 

surfacing work of this Section.

4. Demolish and remove mock-up at a time approved by the Architect and when no 

longer required to serve as a standard of work.

5. Approved mock-up may become part of the completed Work.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect unit pavers and aggregate during storage and construction against soiling or 

contamination from earth and other materials. 

1. Cover pavers with plastic or use other packaging materials that will prevent loss of 

numbered markings.

1.6  PROJECT CONDITIONS

A. Cold Weather Protection:  Do not use frozen materials or materials mixed or coated 

with ice or frost.  Do not build on frozen subgrade or setting beds.  Remove and 

replace unit paver work damaged by frost or freezing. Conduct paving when ambient 

temperatures are 40 deg F or above.

B. Weather Limitations for Stone Pavers

1. Cold Weather Requirements:  Protect stone paving against freezing when 

atmospheric temperature is 40 deg F and falling.  Heat materials to provide mortar 

and grout temperatures between 40 and 120 deg F.  Provide the following 

protection for completed portions of work for 24 hours after installation when the 

mean daily air temperature is as indicated: below 25 deg F, cover with insulating 

blankets; below 20 deg F, provide enclosure and temporary heat to maintain 

temperature above 32 deg F.

PART 2 PRODUCTS

2.1 PAVERS

A. Brick Pavers:  Unilock, Town Hall Pervious Pavers (9.875" X 3.875" X 2.75") or 

approved equal.

B. Concrete pavers shall be the pavers salvaged from the site  (15-1/2“ x 15-1/2“ x 2-3/4” 

approx.).
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2.2 SETTING-BED AND JOINT MATERIALS

A. Base course aggregate shall consist of sound, durable particle that is free from clay, 

silt or organic materials.  Material shall be 100 percent crushed to 1" or less and meet 

gradation of NYS 733-0404. 

B. Sand setting bed shall consist of clean, washed concrete sand to conform with the 

following gradation:

Sieve Size % Passing

3/8" 100

No. 4 90-96

No. 100 10-30

C. Pea gravel: Nominal 3/8” pea stone, natural tan color.

D. Screened Topsoil per Section 329000 Landscape Work

E. Crusher dust: Nominal 1/4” crushed stone, black color.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine surfaces indicated to receive paving and conditions under which paving will 

be installed, with Installer present, for compliance with requirements for installation 

tolerances and other conditions affecting performance for paving.  Proceed with 

installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean unit paver surfaces that have become dirty or stained by removing soil, stains 

and foreign materials before setting.  Clean stone by thoroughly scrubbing with fiber 

brushes and then drenching with clean water.  Use only mild cleaning compounds that 

contain no caustic or harsh materials or abrasives.
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3.3 INSTALLATION, GENERAL

A. Layout of Work: Accurately lay out paving work to patterns and conditions as indicated, 

encountered on site, and specified for installation.  Comply with set out control points 

as indicated and coordinate with other work of Project.  Provide additional control 

points and stakeouts as required to effect correct alignments and grade elevations.  

Advise Architect of any discrepancies or on-site conditions detrimental to critical 

layouts and obtain approved correction.

B. Do not use paving materials with chips, cracks, voids, discolorations, and other defects 

that might be visible or cause staining in finished work.

C. Use full units without cutting where possible. 

D. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, 

unchipped edges.  Cut units to provide pattern indicated and to fit adjoining work 

neatly.  Hammer cutting is not acceptable.

1. Scribe and field cut pavers as necessary to fit at obstructions.  Produce tight and 

neat joints.

E. Joint Pattern:  Set unit pavers to comply with Contract Documents and approved shop 

drawings.  Match for pattern by using units numbered in sequence as indicated on 

approved shop drawings.

F. Tolerances:  Do not exceed 1/16 inch unit-to-unit offset from flush (lippage) nor 1/8 

inch in 24 inches and 1/4 inch in 10 feet from level, or indicated slope, for finished 

surface of paving.

3.4 SAND SETTING-BED APPLICATIONS

A. Compact soil subgrade uniformly to at least 95 percent of ASTM D 1557 laboratory 

density.

B. Place aggregate subbase and base over compacted subgrade.  Compact subbase and 

base to 100 percent of ASTM D 1557 maximum laboratory density and screed to depth 

required to allow setting of brick pavers.

C. Place leveling course and screed to a thickness of 1” to 1-1/2”, taking care that 

moisture content remains constant and density is loose and constant until pavers are 

set and compacted.

D. Set pavers with joint widths as indicated on drawings, being careful not to disturb 

leveling base.
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E. Vibrate pavers into leveling course by hand vibrator, taking care to avoid damaging 

pavers.  Perform as many passes across paving with vibrator as is necessary to effect 

level installation.

3.5 JOINTS

A. Spread joint fill material (sand, screened topsoil, or gravel as indicated on drawings) 

and fill joints immediately after vibrating pavers into leveling course.  Vibrate pavers 

and add joint fill material until joints are completely filled, then remove excess material.

a. Crusher dust fill for ½“ joints.

b. Screened topsoil for 2½“ joints.

B. Repeat joint-filling process if settling occurs before acceptance.

3.6 REPAIR, CLEANING, AND PROTECTION

A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise 

damaged or that do not match adjoining units as intended.  Install in same manner as 

original units, with same joint treatment and with no evidence of replacement.

B. Cleaning

1. Remove excess joint fill material from exposed paver surfaces.

END OF SECTION
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	PART 1 -  GENERAL
	1.1 GENERAL REQUIREMENTS
	A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract Documents.

	SUMMARY
	1.2 SECTION INCLUDES:
	A. Work of this Section includes all labor, materials, equipment, and services necessary to complete the cast stone as shown on the drawings and/or specified herein, including, but not necessarily limited to, the following:

	1.3 Related Sections:
	1.4 References:
	A. Comply with the recommendations of the following references unless more stringent requirements are indicated herein.

	1.5 SUBMITTALS
	A. Product Data: For each type of product indicated. Include construction details, material descriptions, core descriptions, hardware reinforcements, profiles, anchors, fire-resistance rating, and finishes.
	B. Door hardware supplier is to furnish templates, template reference number and/or physical hardware to the steel door and frame supplier in order to prepare the doors and frames to receive the finish hardware items.
	C. Shop Drawings: Include the following:
	D. Samples for Verification:

	1.6 QUALITY ASSURANCE
	A. Source Limitations: Obtain hollow metal doors and frames through one source from a single manufacturer wherever possible.
	B. Quality Standard: In addition to requirements specified, furnish SDI-Certified manufacturer products that comply with ANSI/SDI A250.8, latest edition, "Recommended Specifications for Standard Steel Doors and Frames".
	C. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to UL10C (neutral pressure at 40” above sill) or UL 10C.
	D. Fire-Rated, Borrowed-Light Frame Assemblies: Assemblies complying with NFPA 80 that are listed and labeled, by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on testing according to NFPA 257. Provide labeled glazing material.
	E. Energy Efficient Exterior Openings: Comply with minimum thermal ratings, based on ASTM C1363. Openings to be fabricated and tested as fully operable, thermal insulating door and frame assemblies.
	F. Pre-Submittal Conference: Conduct conference in compliance with requirements in Division 01 Section "Project Meetings" with attendance by representatives of Supplier, Installer, and Contractor to review proper methods and procedures for installing hollow metal doors and frames and to verify installation of electrical knockout boxes and conduit at frames with electrified or access control hardware.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and Project site storage. Do not use non-vented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow metal work under cover at Project site. Place in stacks of five units maximum in a vertical position with heads up, spaced by blocking, on minimum 4-inch high wood blocking. Do not store in a manner that traps excess humidity.

	1.8 PROJECT CONDITIONS
	A. Field Measurements: Verify actual dimensions of openings by field measurements before fabrication.

	1.9 COORDINATION
	A. Coordinate installation of anchorages for hollow metal frames. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors. Deliver such items to Project site in time for installation.

	1.10 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.
	B. Warranty includes installation and finishing that may be required due to repair or replacement of defective doors.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide steel doors and frames from a SDI Certified manufacturer:

	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating.
	C. Frame Anchors: ASTM A 653/A 653M, Commercial Steel (CS), Commercial Steel (CS), Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating.

	2.3 HOLLOW METAL DOORS
	A. General: Provide 1-3/4 inch doors of design indicated, not less than thickness indicated; fabricated with smooth surfaces, without visible joints or seams on exposed faces unless otherwise indicated. Comply with ANSI/SDI A250.8 and ANSI/NAAMM HMMA 867.
	B. Exterior Doors (Energy Efficient): Face sheets fabricated of commercial quality hot-dipped zinc coated steel that complies with ASTM A924 A60. Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and model, ANSI/SDI A250.4 for physical performance level, and HMMA 867 for door construction.
	C. Interior Doors: Face sheets fabricated of commercial quality cold rolled steel that complies with ASTM A 1008/A 1008M. Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance level:
	D. Manufacturers Basis of Design:

	2.4 SPECIAL FUNCTION HOLLOW METAL DOORS
	A. Sound Resistant Doors: Subject to the same compliance standards and requirements as standard hollow metal doors, provide manufacturer's standard sound resistant acoustic core tested in accordance with ASTM E90, ASTM 413, and ASTM E1332 standards. Fabricate with minimum 16 gauge construction, 1-3/4" thickness, combined with standard flush frames designed for mid-range and high range sound attenuation from STC 39 through STC 52 applications. Furnish complete with perimeter sound seals, bottom seals, and threshold as required for specified STC rating.

	2.5 HOLLOW METAL FRAMES
	A. General: Comply with ANSI/SDI A250.8 and with details indicated for type and profile.
	B. Thermal Break Frames: Subject to the same compliance standards and requirements as standard hollow metal frames. Tested for thermal performance in accordance with NFRC 102, and resistance to air infiltration in accordance with NFRC 400. Where indicated provide thermally broken frame profiles available for use in both masonry and drywall construction. Fabricate with 1/16” positive thermal break and integral vinyl weatherstripping.
	C. Exterior Frames: Fabricated of hot-dipped zinc coated steel that complies with ASTM A 653/A 653M, Coating Designation A60.
	D. Interior Frames: Fabricated from cold-rolled steel sheet that complies with ASTM A 1008/A 1008M.
	E. Fire rated frames: Fabricate frames in accordance with NFPA 80, listed and labeled by a qualified testing agency, for fire-protection ratings indicated.
	F. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 Table 4 with reinforcement plates from same material as frames.

	2.6 FRAME ANCHORS
	A. Jamb Anchors:
	B. Floor Anchors: Floor anchors to be provided at each jamb, formed from A60 metallic coated material, not less than 0.042 inches thick.
	C. Mortar Guards: Formed from same material as frames, not less than 0.016 inches thick.

	2.7 LOUVERS
	A. Metal Louvers:  Unless otherwise indicated provide louvers to meet the following requirements.
	B. Louvers for Fire Rated Doors: Metal louvers with fusible link and closing device, listed and labeled for use in doors with fire protection rating of 1-1/2 hours and less.

	2.8 LIGHT OPENINGS AND GLAZING
	A. Stops and Moldings: Provide stops and moldings around glazed lites where indicated. Form corners of stops and moldings with butted or mitered hairline joints at fabricator’s shop. Fixed and removable stops to allow multiple glazed lites each to be removed independently. Coordinate frame rabbet widths between fixed and removable stops with the type of glazing and installation indicated.
	B. Moldings for Glazed Lites in Doors and Loose Stops for Glazed Lites in Frames: Minimum 20 gauge thick, fabricated from same material as door face sheet in which they are installed.
	C. Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch (16 mm) high unless otherwise indicated. Provide fixed frame moldings and stops on outside of exterior and on secure side of interior doors and frames.
	D. Preformed Metal Frames for Light Openings: Manufacturer's standard frame formed of 0.048-inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; and approved for use in doors of fire protection rating indicated. Match pre-finished door paint color where applicable.

	2.9 ACCESSORIES
	A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors.
	B. Grout Guards: Formed from same material as frames, not less than 0.016 inches thick.

	2.10 FABRICATION
	A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle. Accurately form metal to required sizes and profiles, with minimum radius for thickness of metal. Where practical, fit and assemble units in manufacturer's plant. When shipping limitations so dictate, frames for large openings are to be fabricated in sections for splicing or splining in the field by others.
	B. Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/SDI A250.8.
	C. Hollow Metal Doors:
	D. Hollow Metal Frames:
	E. Hardware Preparation: Factory prepare hollow metal work to receive template mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door Hardware Schedule and templates furnished as specified in Division 08 Section "Door Hardware."

	2.11 STEEL FINISHES
	A. Prime Finishes: Doors and frames to be cleaned, and chemically treated to insure maximum finish paint adhesion. Surfaces of the door and frame exposed to view to receive a factory applied coat of rust inhibiting shop primer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. General Contractor to verify the accuracy of dimensions given to the steel door and frame manufacturer for existing openings or existing frames (strike height, hinge spacing, hinge back set, etc.).
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Prior to installation, adjust and securely brace welded hollow metal frames for square, level, twist, and plumb condition.
	C. Tolerances shall comply with SDI-117 "Manufacturing Tolerances Standard Steel Doors and Frames."
	D. Drill and tap doors and frames to receive non-template, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General: Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place; comply with Drawings and manufacturer's written instructions.
	B. Hollow Metal Frames: Install hollow metal frames of size and profile indicated. Comply with ANSI/SDI A250.11 and NFPA 80 at fire rated openings.
	C. Hollow Metal Doors: Fit hollow metal doors accurately in frames, within clearances specified below. Shim as necessary.
	D. Field Glazing: Comply with installation requirements in Division 08 Section "Glazing" and with hollow metal manufacturer's written instructions.

	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments: Check and readjust operating hardware items immediately before final inspection. Leave work in complete and proper operating condition. Remove and replace defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable.
	B. Remove grout and other bonding material from hollow metal work immediately after installation.
	C. Prime-Coat and Painted Finish Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat, or painted finishes, and apply touchup of compatible air drying, rust-inhibitive primer, zinc rich primer (exterior and galvanized openings) or finish paint.
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	087100 Door Hardware_NEW
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	B. Exclusions:  Hardware for the following is not provided under the scope of this section, unless specifically listed in the hardware sets:
	C. Related Sections:

	1.3 REFERENCES
	A. Applicable state and local building codes and standards.
	B. Fire/Life Safety
	C. UL - Underwriters Laboratories
	D. Accessibility
	E. DHI - Door and Hardware Institute
	F. ANSI - American National Standards Institute

	1.4 SUBMITTALS
	A. General:
	B. Action Submittals:
	C. Informational Submittals:
	D. Closeout Submittals:

	1.5 QUALITY ASSURANCE
	A. Product Substitutions: For the purpose of performing the work of this section, comply with product requirements stated in Division 01 and as specified herein.
	B. Supplier Qualifications and Responsibilities: A recognized architectural hardware supplier that has a record of successful in-service performance for supplying door hardware similar in quantity, type, and quality to that indicated for this Project and that provides a certified Architectural Hardware Consultant (AHC) available to the Owner, Architect, and Contractor, at reasonable times during the course of the Work for consultation.
	C. Installer Qualifications: Qualified tradesmen, skilled in the application of commercial grade hardware that has a record of successful in-service performance for installing door hardware similar in quantity, type, and quality to that indicated for this Project.
	D. Architectural Hardware Consultant Qualifications:  A person who is experienced in providing consulting services for door hardware installations that are comparable in material, design, and extent to that indicated for this Project and who can meet the following qualification requirements:
	E. Single Source Responsibility:  Obtain each type of door hardware from a single manufacturer.
	F. Fire-Rated Door Openings:  Provide door hardware for fire-rated openings that complies with NFPA 80 and requirements of authorities having jurisdiction.  Provide only items of door hardware that are listed and are identical to products tested by Underwriters Laboratories, Intertek Testing Services, or other testing and inspecting organizations acceptable to the authorities having jurisdiction for use on types and sizes of doors indicated, based on testing at positive pressure and according to NFPA 252 or UL 10C and in compliance with requirements of fire-rated door and door frame labels.
	G. Smoke- and Draft-Control Door Assemblies:  Where smoke- and draft-control door assemblies are required, provide door hardware that meets requirements of assemblies tested according to UL 1784 and installed in compliance with NFPA 105.
	H. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.
	I. Means of Egress Doors:  Latches do not require more than 15 lbf (67 N) to release the latch.  Locks do not require use of a key, tool, or special knowledge for operation.
	J. Accessibility Requirements:  For door hardware on doors in an accessible route, comply with governing accessibility regulations cited in “REFERENCES” article, herein.
	K. Keying Conference:  Conduct conference at Project site to comply with requirements in Division 01.
	L. Pre-installation Conference:  Conduct conference at Project site.
	M. Coordination Conferences:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for hardware delivered to Project site.
	B. Tag each item or package separately with identification coordinated with the final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package.
	C. Project Conditions:
	D. Protection and Damage:
	E. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.
	F. Deliver keys (and permanent cores) to Owner by registered mail or overnight package service.

	1.7 COORDINATION
	A. Coordinate layout and installation of floor-recessed door hardware with floor construction.  Cast anchoring inserts into concrete.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Installation Templates:  Distribute for doors, frames, and other work specified to be factory prepared.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply with indicated requirements.
	C. Security:  Coordinate installation of door hardware, keying, and access control with Owner's security consultant.
	D. Electrical System Roughing-In:  Coordinate layout and installation of electrified door hardware with connections to power supplies and building safety and security systems.
	E. Existing Openings:  Where hardware components are scheduled for application to existing construction or where modifications to existing door hardware are required, field verify existing conditions and coordinate installation of door hardware to suit opening conditions and to provide proper door operation.
	F. Direct shipments not permitted, unless approved by the Contractor.

	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.

	1.9 MAINTENANCE
	A. Maintenance Tools:


	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Approval of manufacturers other than those listed shall be in accordance with QUALITY ASSURANCE article, herein.
	B. Hand of Door:  Drawings show direction of slide, swing, or hand of each door leaf.  Furnish each item of hardware for proper installation and operation of door movement as shown.
	C. Where the hardware specified is not adaptable to the finished shape or size of the members requiring hardware, furnish suitable types having the same operation and quality as the type specified, subject to the Architect's approval.

	2.2 EXISTING MATERIALS
	A. Where existing door hardware is indicated to be removed and reinstalled:

	2.3 MATERIALS
	A. Fasteners
	B. Modification and Preparation of Existing Doors: Provide necessary fillers, Dutchmen, reinforcements, and fasteners, compatible with existing materials, as required for mounting new opening hardware and to cover existing door and frame preparations.
	C. Provide screws, bolts, expansion shields, drop plates and other devices necessary for hardware installation.

	2.4 CONTINUOUS HINGES
	A. Aluminum Continuous Hinges

	2.5 CYLINDERICAL LOCKS – GRADE 1
	A. Manufacturer:
	B. Requirements:

	2.6 Exit Devices
	A. Manufacturers:
	B. Requirements:

	2.1 final cylinders and KEYING
	A. Coordinate a meeting with the owner to determine the key requirements for the building. Key system to be factory master and tie into existing key system.  Cores and cylinder housings to be small format interchangeable.
	B. Final core to have the following;
	C. Keys shall have the following;

	2.2 DOOR CLOSERS
	A. Manufacturers:
	B. Requirements:

	2.3 OVERHEAD STOPS AND OVERHEAD STOP/HOLDERS
	A. Manufacturers:
	B. Requirements:

	2.4 DOOR STOPS AND HOLDERS
	A. Manufacturers:
	Provide door stops for all doors in accordance with the following requirements:

	2.5 THRESHOLDS, SEALS, DOOR SWEEPS, AUTOMATIC DOOR BOTTOMS, AND GASKETING
	A. Manufacturers:
	B. Requirements:

	2.6 SILENCERS
	A. Manufacturers:
	B. Requirements:

	2.7 MAGNETIC HOLDERS
	A. Manufacturers:
	B. Requirements:

	2.8 FINiSHES
	A. Finish of all hardware shall be as specified within the hardware sets to match existing building hardware.

	2.9 wireless locks
	A. Requirements:


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Prior to installation of hardware, examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Existing Door and Frame Compatibility: Field verify existing doors and frames receiving new hardware and existing conditions receiving new openings. Verify that new hardware is compatible with the existing door and frame preparation and existing conditions.
	C. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before electrified door hardware installation.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Where on-site modification of doors and frames is required, prepare hardware locations in accordance with the following:

	3.3 INSTALLATION
	A. Mounting Heights:  Mount door hardware units at heights to comply with the following, unless otherwise indicated or required to comply with governing regulations.
	B. Install each hardware item in compliance with the manufacturer’s instructions and recommendations, using only the fasteners provided by the manufacturer.
	C. Do not install surface mounted items until finishes have been completed on the substrate.  Protect all installed hardware during painting.
	D. Set units level, plumb and true to line and location.  Adjust and reinforce the attachment substrate as necessary for proper installation and operation.
	E. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners and anchors according to industry standards.
	F. Operating parts shall move freely and smoothly without binding, sticking, or excessive clearance.
	G. Hinges:  Install types and in quantities indicated in door hardware schedule but not fewer than the number recommended by manufacturer for application indicated or one hinge for every 30 inches (750 mm) of door height, whichever is more stringent, unless other equivalent means of support for door, such as spring hinges or pivots, are provided.
	H. Intermediate Offset Pivots:  Where offset pivots are indicated, provide intermediate offset pivots in quantities indicated in door hardware schedule but not fewer than one intermediate offset pivot per door and one additional intermediate offset pivot for every 30 inches (750 mm) of door height greater than 90 inches (2286 mm).
	I. Lock Cylinders:  Install construction cores to secure building and areas during construction period.
	J. Lead Protection:  Lead wrap hardware penetrating lead-lined doors. Levers and roses to be lead lined.  Apply kick and armor plates on lead-lined doors with adhesive as recommended by manufacturer.
	K. Wire (including low voltage): Coordinate with the following work, provided under the scope of Division 26, ELECTRICAL.
	L. Key Control System:  Tag keys and place them on markers and hooks in key control system cabinet, as determined by final keying schedule.
	M. Power Supplies:  Locate power supplies as indicated or, if not indicated, above accessible ceilings or in equipment room, or alternate location as directed by Architect.
	N. Thresholds:  Set thresholds scheduled herein, in full bed of sealant complying with requirements specified in Division 07 Section "Joint Sealants."
	O. Stops:  Provide floor stops for doors unless wall or other type stops are indicated in door hardware schedule.  Do not mount floor stops where they may impede traffic or present a tripping hazard.
	P. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.
	Q. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed.
	R. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed.

	3.4 FIELD QUALITY CONTROL
	A. Architectural Hardware Consultant:  Engage a qualified independent Architectural Hardware Consultant to perform inspections and to prepare inspection reports.

	3.5 ADJUSTING
	A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  Adjust door control devices to compensate for final operation of heating and ventilating equipment and to comply with referenced accessibility requirements.
	B. Occupancy Adjustment:  Approximately three [six] <Insert number> months after date of Substantial Completion, Installer's Architectural Hardware Consultant shall examine and readjust each item of door hardware, including adjusting operating forces, as necessary to ensure function of doors, door hardware, and electrified door hardware.

	3.6 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure that door hardware is without damage or deterioration at time of Substantial Completion.

	3.7 DEMONSTRATION
	A. Provide training for the Owner's maintenance personnel to adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 Section "Demonstration and Training."

	3.8 DOOR HARDWARE SCHEDULE
	A. Provide hardware for each door to comply with requirements of this section and the below-listed scheduled sets.
	B. It is intended that the following schedule includes complete items of door hardware necessary to complete the work. If a discrepancy is found in the scheduled hardware sets, such as a missing item, improper hardware for a frame, door or fire codes, provisions of the above-specifications shall govern.
	C. Locksets, exit devices, and other hardware items are referenced in the following hardware sets for series, type and function. Refer to the above-specifications for special features, options, cylinders/keying, and other requirements.
	D. Hardware Sets: See spec section 08 71 01



	087101 Door Hardware Schedule_NEW
	CL: Classroom
	EA: Exterior, Aluminum
	TS: Toilet, Single-User

	088000 Glass and Glazing
	092300 Lathing and Plastering
	092900 Gypsum Drywall
	095113 Acoustical Panels Ceilings_NEW
	096513 Resilient Base and Accessories_NEW
	096519 Resilient Flooring_NEW
	097800 FRP Panels
	099000 Painting and Finishing
	102213 Wire Mesh Partitions_NEW
	PART 1   GENERAL
	1.1 SECTION INCLUDES
	A. Wire mesh partitions for:

	1.2 RELATED SECTIONS
	A. Section 099000 – Painting and finishing

	1.3 SUBMITTALS
	A. Submit under provisions of Section 01300.
	B. Product Data:  Manufacturer's printed data on products to be furnished.
	C. Shop Drawings:  Complete layout and fabrication drawings.
	D. Samples:  Finish color samples for selection.
	E. Keys:  Turn over keys for door locks to Owner at completion of project.


	PART 2   PRODUCTS
	2.1 MANUFACTURER
	A. Acceptable Manufacturer:  WireCrafters, LLC; 6208 Strawberry Lane, Louisville, KY  40214-2900.  ASD.  Tel: (800) 626-1816 or (502) 363-6691.  Fax: (502) 361-3857.  www.wirecrafters.com Email: info@wirecrafters.com
	B. Requests for substitutions will be considered in accordance with provisions of Section 01600.

	2.2 PARTITIONS
	A. Wire Mesh Partitions:  Factory-assembled modular sized panels stacked between post uprights, complete with all components, accessories, hardware, and fasteners; interchangeable units that allow expansion without waste of components.
	B. Posts:  Square 2 by 2 inch (50 by 50 mm) 14-gauge steel tube.
	C. Wire Mesh Panels:  Steel angle frames with wire mesh securely welded in place; frame joints coped at corner and securely welded; factory drilled holes for fasteners.
	D. Solid Wainscot Panels: 16 gauge steel sheet welded in same mesh panel frames.
	E. Door Sections:  Matching wire mesh panels.


	PART 3   EXECUTION
	3.1 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install plumb, level, and securely anchored to floor and to other structural members where indicated.
	C. Adjust doors and service windows for smooth, easy operation.
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	SECTION 321400
	UNIT PAVERS
	PART 1 GENERAL
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